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GOUT: A REPORT OF TEN CASES FOR THE TEAR E--,"- 

Most conlemporan- writer? Tvhcn dcscribinc e'-'Ut rf.— r" 
on its rare occurrence. Sir Thomas Clifiord Allbn'i in , 1 ^’’ 
introduction to his article on pout nTites. “Althnnph in T -- 
earlier days ol my practice it was common ennupb. a tN^i'^rl 
podagra is now becoming less and less frequent roa n (o r.ari'y 
However, a disease incidence of 2 per 100.000 demand'- mrur 
clinical attention. Arthritis clinic statistics in some jn-tanrr - 
report from 0.5 to 0.7 per cent of cases of pout. For the year 
1935, in the Cook County Hospital there were R Imspiial ad- 
missions. Hench, in a series of 100 cases of pout. slat*s that 
only 12 were recognized before admission in spile of tlie fart 
that plain clinical evidence was present in the majority of 
patients. 

The following case history dramatically illuslr.alre*: the 
serious results of such diagnostic error. ?vl. F., m.ale. agr- 
thirty-four, entered the hospital March 12, 1935, with a his- 
tory of painful swelling and discharging wound of llie left big 
toe. The left big toe became irritated and inflamed two 
months ago, following which onset alternating irregular peri- 
ods of improvement and relapses were described. Four days 
prior to admission a physician incised the angry inflamed area 
which has been bleeding profusely and discharging considerable 
purulent material since. Examination revealed a dirty slough- 
ing wound of the medial and upper aspect of the left toe with 
profuse purulent discharge. Microscopic examination revealed, 
m addition to the pus cells, the presence of sodium urate 
cr>rstals in the discharge. The metatarsophalangeal joint was 
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apparently involved although the uratic crystals in the dis- 
charge were derived from adjacent tophi. Tophi were widely 
distributed, in both ears, in the vicinity of the many small 
joints of the hands and feet and both olecranon bursae. The 
blood uric acid was 5.75 mm. per 100 cc. The x-ray report 
read “The hands and feet reveal the typical bony changes of 
gout.” The previous history dates back ten years with joint 
inflammation involving the feet, hands, elbows with the de- 
velopment of many small nodules in these locations. 

He improved considerably on a purine-free diet and col- 
chicine therapy but was released from the hospital at his own 
request, fourteen days after admission, with the wound still 
draining. No follow-up history could be obtained. 

This patient attributed the most recent acute episode of his 
arthritis to traumatism due to excessive walking two months 
ago. He denied any possible influence of food or alcoholics 
because of careful adherence to a strict dietary regime he was 
educated to many years ago. 

This illustrates one of the most obscure and least under- 
stood phases of gout — the pathogenesis of the acute attack. 
It cannot be definitely stated as has been generally maintained, 
that the acute crisis is the result of the sudden deposition of 
urates into the joints. Unfortunately, chemical analysis of 
local tissue and fluids in acute attacks show in many instances 
no deviation from the normal quantitative levels. However, 
it is clinically recognized that causes of excessive purine intake 
or of excessive purine production precipitate acute attacks of 
gout. 

Thus the episode follow's excessive food intake, especially 
high nucleoprotein diets, meats w'hich elevate the exogenous 
purine metabolism level. The endogenous purine metabolism 
is elevated from the destruction of body cell nucleoprotein. 
Thus acute attacks are reported to follow radiation therapy, 
especially in leukemia: following the crisis in pneumonia from 
the leukoc\'tic disintegration and absorption of the pneumonic 
exudate, follownns operations, after profuse diuresis. Nat- 
urally. these results are only found in the gouty subject. 
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approximately 50 per cent of the uric acid production by some 
metliod not understood. Most of the remainder is excreted in 
the urine. Uric acid is highly insoluble, more so in an acid 
medium, particularly in the presence of appreciable amounts 
of sodium chloride. It is to be noted here that cartilage pos- 
sesses probably the highest concentration of any tissue of 
sodium chloride. Nucleoproteins result from the endogenous 
destruction of cells within the body and from exogenous sources 
such as meat and vegetables. Uric acid thus has an endogenous 
and an exogenous source respectively. In the lactating infant 
purines are synthesized from purine-free food by the liver 
most probably. This occurs also in birds, reptiles, and the 
spawning salmon. 

We can now consider the methods by which uric acid can 
accumulate in the blood and tissues. 

First, by an increased production due either to excessive 
exogenous purine intake or to excessive endogenous source 
production from the disintegration of cellular nucleoprotein or 
certain products of muscle metabolism. 

Second, by insuftlcient elimination or excretion by the 
kidney. 

Third, by insufficient destruction of the normally destroyed 
fraction of the uric acid. 

Fourth, by increased synthetic uric acid built up as in the 
nursing infant from nonpurine sources. 

Fifth, by increased affinity of tissues locally for uric acid, 
possibly due to hypersensitiveness with allergic precipitation. 
It is to be recorded that the Italian investigators have demon- 
strated that cartilage possesses the highest fixing power for 
uric acid of any tissue in the body. 

The weight of evidence points to a functional disturbance 
of the kidney with inability to excrete uric acid. Thannhauser 
contends that there is always less than 50 mg. uric acid per 
100 cc. of urine which i- pathognomonic of gout. Case Xo. Z 
in my series, male, age forty-one. was admitted May 25. 1935. 
with an afebrile polyarthritis. Blood uric acid was 7 mg. per 
100 cc. Urinary- uric add on three occasions revealed 9 mg.. 
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18 mg., and 10 mg. per 100 cc. urine. Xnrnvdly : r 
should be 50 mg. per 100 cc. nf urine. In the y^'.r i: -. . ^ 
patients are reported with gout: 2 in privatf- pracG'''- ^ ’ 

the Cook County Hospital. None of the pati'n^- hyi ry- 
seen preHously. They were all males, varyinn fro,,, i, 
to seventy-nine years in age, average forty-nin'’’ y'^-.TG 
blood uric was elevated above the normal in 7 vaTy:":.’ ‘t'“ 
4.9 to 7 mg. Four showed tophi. Two ca-f- sh'-.r-cd .--r'y 
changes t3T3ical of gout, 4 an .r-ra\' diagnosis of arlhriir-. 

The results of therapy of the acute altachs aT<- i;--:s'>y 
prompt. Rest and local heat arc indicated. A piuiir/ -iT*' '■ 
diet, consisting of milk, egg, fruits, bread, i'^ ncressars- 
three to four weeks. Drug treatment may require f'piaie- in 
some form when the pain is severe. Colchicine i'^ ihr rfm''dy 
of choice in 1-mg. dosage three times daily reduerd to tv.irr 
or once a day after the second day, discontinuing it imm''- 
diately if the patient has a loose stool, a toxic manifest.ation. 
This drug will lose its effect after repeated attacks. Thu-, 
B. M., age sixty-two. Case 10 in my scries, having u-rii 
colchicine for eight j'^ears for numerous attacks, always v.ii)i 
relief, obtained no result in his most recent episode. He w.i'- 
highly intolerable to cinchophen and neocinchophen, vomit ini: 
at the first dose. Immediate cessation of sjmiptoms occurred 
when given a mixture containing codeine sulphate, imtassiuin 
iodide, phenacetin and sodium salicylate. 

Cinchophen and neocinchophen frequently give immediat<* 
improvement acting first as analgesics and secondly directly 
on the kidney to increase the uric acid output in the urine. 
WTrile the beneficial action is rapid in gout it is not to be con- 
strued that arthritis which responds to cinchophen is gout. 
Many nongouty arthritics obtain prompt relief from pain from 
this drug because of its pronounced analgesic activity. Per- 
sonally I believe it a more effective remedy than colchicine 
especiaUy as it can be given over longer periods of time than 
the former alkaloid. 

Intermittent and carefully supervised administration of 
these drugs is necessary because of the danger of resulting 



s 


TTALO F. VOLIXI 


toxic Jiver atrophy 'u^th fatal outcome. Hesitancy hou'ever 
in prescribing cinchophen is not warranted in the florid gouty 
patient when administration is accompanied by high carbo- 
hydrate intake and associated alkalis. Cinchophen is much 
more effective than ncocinchophen and usually 5-grain doses, 
four to six times in twenty-four hours are adequate, using three- 
or four-day treatment intervals with a similar duration of no 
drug administration. 3Iy experience indicates quicker and 
more certain results with combinations of opiates, salicylates, 
phenacctin, iodides and cinchophen after the preliminary col- 
chicine treatment or where colchicine fails or toxic manifesta- 
tions follow its use. 

Inten^al treatment demands the absolute interdiction of all 
forms of alcoholic beverages. The diet can be increased in 
variety but it must be stressed that overfeeding will produce 
attacks. I\Icnts, fowl and fish are permitted in restricted 
amounts, but the rich purine-containing foods such as liver, 
kidneys, sweetbreads are forbidden. Recent evidence points 
to the provocative effects of high fat intake on gouty arthritis. 
A generous carboln^drate fraction with low fat percentage is 
to be sought for in the dietary' calculation. 
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THE PREVENTION OF DIABETIC COl-IA 

Prior to 1921 relatively few doctors were c-pfcinlly i- Vr- 
ested in diabetes. The treatment called ior a tfchnic-d I.,,'"’- ■- 
edge that few possessed, and except in the mildfr ^ i 

cases or in the earlier stages of the more severe i^ 

indecisive at best, so that the average doctor had little ir,r<-n- 
tive to master the subject. The discover},' of insulin rhanc-^d 
this picture. 

The past fifteen years have witnessed an eduraticmal 
movement designed to spread throughout the profe.-slnn .i 
better knowledge of the treatment of diabetes and it Ii.t- 
accomplished much. However, so much has been written .and 
said that there is some danger of leaving a confused imjmes- 
sion of the relative importance of different things, so th.'it the 
doctor in more or less general practice might possibly welcome 
some simplification. 

All the things that have been taught about the care of the 
diabetic patient fall into two groups, the prime essentials and 
the details of relatively less importance. The former are 
few, the latter many. I will undertake to bring out some 
prime essentials. 

There is one thing to be known about diabetes that from 
the practical standpoint is more important than all the rest 
put together, and that is, how to keep the diabetic patient 
alive; for so long as the patient remains alive any errors in 
respect of the details of treatment can still be corrected and 
the patient can be restored to a state of health with or ivithout 
some irreparable scars; but if he is allowed to die there is 


II 



12 


ROLLIN' T. WOODYATT 


nothing more to be done about that. No matter how carefully 
all the details may be carried out except those that are es- 
sential for the preservation of life, all the benefits of treat- 
ment are transitor>N 

They tell the stoiA^ of a young Kentucky lawyer w’ho w’as 
taking an oral examination for admission to the bar before a 
judge. The judge asked him a question on constitutional 
law and he knew' nothing about it. Then the judge asked him 
a question from Blackstone and he admitted that he had 
never read that book. '‘Well!” said the judge, ^^just w’hat do 
you know about the law^?*’ The candidate said, ^^The statutes 
of the state of Kentucky, 3'our Honor. I know' all there is to 
know' about them.” “Weill” said the judge, "That is inter- 
esting and also very commendable — ^but, young man, do you 
appreciate the precariousness of j'our situation?” "I am not 
sure that I understand your Honor.” "\ATy!” said the judge, 
"Do }'ou not realize that the legislature of the state of Ken- 
tucky ma\' now convene at anv time in the next few weeks and 
repeal all those things — and that then you w'on’t know a 
damn thing about the law?" 

There are many patients in that situation. They know 
all the statute.^ of grams and calories, carbohydrate, protein, 
fat, etc, The\’ keep the urine sugar free, report for blood 
sugar determination. Their w'eight is right and they are in 
exxellent health, but in ^pite of all that they are still in a 
precarious situation. Some day they wall go aw'aj' from home 
and catch a cold or the or a tonsillitis or an appendi- 

citis, or have a tooth extracted or they wa'Il be overcome by 
the heat or suffer a ner\’uu> or emotional strain, and then not 
knowang what to do the\' wall develop acidosis and go into 
coma. An intercurrent infection or whatever it is wall repeal 
all they know about diabetes. 

Accordini: to Dr. Juslin'- statistics diabetic patients live on 
the average eleven \'ear- after the beginning of the diabetes. 
In many ca-es the diabetes itself, that is to say. the metabolic 
disorder that we call diabetes, is not the primarv' cau-e of 
death. It may ka\e nothina to do with the patient’s death or 
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it mav be merely a confribtitinc factnr. fli :!’'’ ^ - ^ 

is the' cause of death— and T am still rfff-rrine to 
disorder as in contradistinction tri the und^rlyimr o;-'- -' 
causa iiwrbi—\i operates by cansine acidod^ T.idch tV^--- 
the patient into coma, or so lowers bis redstanrf to t'^'- r 
current disease that he dies of that. As a mattfr of i,'j . 
young diabetics die in these ways. So arido-i^ alor^ r- 
combination rvith other diseases determines the d^ath '■u --^r- 
patients and has much to do with the chvfn-yrar 
tenure of life. Still the death of a patient in acid r 077,3 
a result of an uncontrolled acidosis worhinn in mnfur.riE 
with an intercurrent disease is an accident, an accidmt in 1}-' 
Uteral sense of the word as applied to an automobilr r rilli-irn, 
and it is a very largely preventable accident too. Xo riialvifc 
need die in coma or from the effects of an acido-is wortdnc 
in conjunction Vidth other diseases. Knowledge avail ablf at 
the present time is sufficient for the prevention of all snrh 
deaths. Now in a series of paragraphs I will state some item'' 
of knowledge which when acquired and applied by diabrlir 
patients have been sufficient to prevent death in aridosii.. 

In teaching patients what they must know in order t<t 
prevent and check acidosis, it is important to remember that 
they must know these things better than merely as intellectual 
conceptions. It is not enough that these thing.*; be eNplained 
to the patient so that he intellectually understands them. Nor 
is it enough that he have them inscribed on papers at home. 
As Foch said concerning the principles of war, “They must 
be ingramed as it were in the very bones so that the officer 
acts in accordance with them automatically, without thought.’' 
So in the case of the diabetic certain items of knowledge must 
be instilled to such a depth that the patient will act in ac- 
cordance with them reflexly. We must establish a condi- 
tioned reflex. 

The first thing to know is wken to anticipate acidosis, 
when to be on the lookout jor it. The next thing to know is 
how to detect it in the early stages. The third thing to know 
is how to stop it. 
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When the diabetic patient has a cold he must know that 
that cold may or may not bring on acidosis. The important 
point is the realization. If he does not realize he will not act. 
If he does he will be very apt to act. When the diabetic 
patient has a “cold” he should: 

1. Examine the urine at frequent intervals. He should 
examine the urine jour times a day, at meal hours and bed- 
time. 

2. WTien sugar is present, he should test for acid. 

3. 'W'hen both sugar and acid are found in the urine, he 
should go on a suitable Emergency Program. 

What applies to a cold applies in general to any intercur- 
rent infection, any major or minor operation, a tooth extrac- 
tion, a vaccination, a nervous shock, an emotional upset, and 
above everj^thing else, an omission of mstdin. A cold or any- 
thing as bad as or worse than a cold, indeed any interruption of 
the even tenor of the patient’s health should be considered 
as a good reason for testing the urine four times a day, at 
meal hours and bedtime. 

Concerning- the Ferric Chloride Test. — The simplest 
way to make the test is to take 5 cc. of urine in a test tube 
and add 2 cc. of 10 per cent aqueous ferric chloride solution 
all at once. Then if the test tube is shaken there will seldom 
be any precipitate of the phosphate of iron to cloud the urine. 
The precipitate which appears when small quantities of ferric 
chloride solution are added to the urine can be redissolved in 
an excess of the reagent. Five cc. of jirine with 2 cc. of 10 
per cent aqueous ferric chloride -will usually be free of pre- 
cipitate and not unnecessarily." diluted. 

The presence of aceto-acetic acid in the urine means that 
the body is losing alkali. A patient who is showing aceto- 
acetic acid in the urine also has a greater quantity of beta- 
hydrox}’but\Tic acid in the urine. These two adds entering 
the body from endogenous sources are being neutralized by 
free alkali in the body and are being excreted in the form of 
salts, thus cariydng away a part of the base that formerly 
existed in the form of free alkali in the body. The alkali 
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reserve is bewg depleted. Condnurd drpUdnv %:iU 
coma. Accto-acctic acid in llic wine nunir- nii-oii hhrcin:.^ 
Know- when to be on the lookout for it. L^'^'k dr ii Ti". 
it, and immediately stop it. How shall /.f do ihi'^' 

(/I) In the early stages, before the kelosi,' b?' to---:?'-'! 
in enough depletion of the alkali rtser\-e to r,rr~^ 
symptoms (s^unploms of acid intoxication;, tb^’ 
procedure has proved effective in practice v.-itb bun'bf';- 
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The diagram shows a circle representing a twenly-four-Iinur d.iv dividr.l 
mto four quarters of sk hours each. At the bepinninp of c.irh period llir p.i- 
Uent does the four things in the inner circle. The di.ipram assists in his rdii- 
cation, 

patients durmg a period of fifteen years. Other procedures 
may be as good. I know the soundness of tliis. 

Emergency Program— Divide the twenty-four hours 
mto four periods of six hours each. At the beginning of each 
period 

1. Empty the bladder. 

2. Test the urine for sugar and acid. 

3. Give a dose of insulin. 

4. Give a standard feeding. 
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A standard feeding consists of 400 cc, (2 glasses) of milk 
or 300 cc. of orange juice. 

The first insidin dose: One quarter of the patient^s regular 
dose for twenty-four hours plus 5 units. 

The second dose: Five units more than tlie first if acid is 
still present. 

Following doses: Increase the dose by 5 units each period 
until acid is absent. 

Later: Adjust the dose from period to period as requisite 
to control the glycosuria and insulin reactions. 

Note: In the event that the patient is on protamine in- 
sulin, leave the protamine insulin dosage alone, that is to say 
as it has been before, and superimpose the emergency pro- 
gram on it. 

{B) With Early SjTnptoms of Acid Intoxication. — 
The program may be the same as {A) (for ketosis without 
any toxic symptoms) with the following exceptions: 

1. ’WTien there are sj^ptoms of beginning intoxication 
omit the feedings until the symptoms are gone. 

2. jNIake the first dose of insulin decisive, so that the 
sj^mptoms wall disappear within the first six hours. With 
earl}^ symptoms a decisiv^e dose may be ^ to 1 unit per kilo 
of body weight. Do not be afraid of instdin reactions in the 
presence of symptoms. Be afraid of coma. 

^ATien the sjTnptoms are stopped, insulin reactions can 
easily be prevented by hourly feedings of SO to 100 grams of 
orange juice, or more if required. The hourly feedings should 
be enough to maintain some glycosuria. So long as sugar is 
passing through the kidneys into the urine there is no danger 
of insulin reaction. Patients sometimes gain the impression 
that insulin reactions and glycosuria may occur together. 
This is not true. The patient may pass sugar-containing 
urine into the bladder in one hour and sugar-free urine the 
following hour. In the second hour he may have an insulin 
reaction. Urine voided* at this time may contain sugar, but 
this sugar was secreted the hour before and has lain in the 
bladder. Unless the bladder has been emptied sugar secreted 
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prior to the occurrence of the in?uhn Tee<-Mon 
present at the lime when the inMilin reaetion 

As soon as the symptoms of aci'l intoTirati^m i"' - ;■- 
sided, the case becomes one of ketosis v.-ithont any <■ 
s\Tnptoms and treatment proceeds as under t,l i. 

If all patients and doctors were on the InnV.onl f' * 
and if they discovered it in the early stape-- and v.fidd f-ry 
out some such simple procedure, acidosis would --'Id'”''' 
gress to the point of producing any clinical sympton.- r-A ,-" 
However, too often it goes undiscovered and 'yorpt'-m- .-p- 
pear. Even then as a rule there is plenty of time to -top f-r 
affair without serious trouble if the early symptor.v^ ?.'f 
recognized. Therefore, in the education of a patimt it i- 
important to inculcate a definite knowledge of 
The early symptonn of Acid Inioxicafian: 

1. Weakness where none has existed before, fir arffutn-a- 
tion of a previously existing weakness. 

2. Anorexia or nausea or nausea and vnvjilinp. 

3. Inclination to rest or sleep by day. 

4. Increased rate of respiration tlial may lie ]irescnt at 
rest or only after a mild exertion. 

5. Retardation of the mental reactions. 

6. Facial fljisJi. 

7. Acetone odor on the breath. 

If a diabetic patient has any one or more of these seueii 
symptoms he should examine the urine for su^ar and aeid. 
Unusual fatigue or anorexia or nausea in a diabetic should be 
considered as evidence of acidosis until tests bavc shown that 
none exists. 

With the development of more severe symptoms of acid 
intoxication, the condition of the patient is usually such that 
he is incapable of doing anything about it. We have been 
discussing especially the prevention of coma. With more than 
mild or early symptoms the time for prevention has already 
passed and we must speak of the treatment of the preco^ 
matose patient. However, the management may still be con* 
ducted by six hourly periods. I will not undertake to discuss 
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in detail all phases of the treatment of the precomatose case, 
but I ■mil undertake to state some steps that may well be 
taken in the first six hours. 

(C) First Period Management of the Precomatose 
Case.-— In the first period the following steps may be taken: 

1. Give a inaxiimim dose of insulin. 

Establish at once as much insulin action as can be pro- 
duced by any dose. In critical cases repeat the original 
maximum dose in the middle of the period, three hours after 
the original dose. Two units per kilo of body weight will 
probably produce as much effect as a larger dose. Having 
giving the initial maximum dose, give 

2. A cleansing enema, to be followed by 

3. A retention enema of normal salt solution which may 
have a volume of 6 cc. per kilo of body weight. In these 
cases the bowel is an invaluable vehicle for the administration 
of water. Do not dilate it by undertaking to give too much 
fluid by bowel at any one time, and do not irritate it by intro- 
ducing sugar, bicarbonate, or any other foreign substance. 
Experience has shown that 6 cc. of warm normal salt solution 
per kilo of body weight will usually be retained when given 
by bowel each six hours for a number of periods. Attempts 
to give more very often result in the retention of less in twenty- 
four hours. 

4. Aspirate the stomach contents in order to remove any 
add that may have accumulated and to detect dilatation or 
atony of the stomach if this be present. 

5. Conditions permitting, give water by motUh at the rate 
of 100 cc. per hour per 70 kilos of body weight (iH cc. per 
kilo of body weight). If there is any doubt as to the ability 
of the stomach to move this quantity of water through the 
pvlorus, aspirate again in three or four hours to be sure that 
the water is passing through. If it is not moving through 
do not continue for fear of dilating an atonic organ. Let the 
stomach rest for a while and tr\' again later. 

If 3 and 5 are successfuly carried out, the total water 
administered for the sLx-hour period will amount to 1000 cc. 
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in the case of a patient weiphinc 70 kilo? io 1' T^' 

kilo). This rate of water supply contimufl fo; i-o <•: 
periods will usually suffice to overcomf syr)-,pto",-,v *■- 

tion. If this can be done by the alimenlarc routf . th/rf i'- r- 
need for parenteral administration. 

With an incompetent stomach. rolr)n or b^'th. it' 
quantity of water may be given per period. bu‘ in 'hr- 
will be necessary to administer the waUr by a 
route. For this purpose normal salt solution by ih^ 
tinuous subcutaneous drip is vciy effective. If \^\'> ec. 
water are to be given in the six-hour period by thf- it.arfr, 
route alone, the average rate of administration i- 170 rr. y-'-r 
hour. If the bowel will carrx’ 400 cc. and the stom.arh r.’--'-. 
600 cc. will remain to be given by the parenteral route .-,rd 
so on. There is rarely if ever any need for intravenou- in- 
jection of any kind. I very seldom go into the vein for .-my 
purpose in the treatment of the acidotic case. 

In the first six hours of tlie treatment of a dff ply torir 
case, it is virtually impossible to overcome the arirlnsi'- ami 
hjqierglycemia to sudr an extent that there necrl be .any 
thought of an insulin reaction or the necessity of admini'-tn- 
ing any sugar. In subsequent periods the need may ariw 
but not in the first. When it does arise, as .diown by a f.iilinr: 
glycosuria, enough sugar should be given every hour to ):r<p 
some passing into the urine. By that time it can often lx- 


given by mouth. In any event it can always be given b.v tlie 
subcutaneous drip in the form of 10 per cent glucose >oluti(,ti. 
until the patient is entirely out of danger. Do not let flu- 
fear of an insulin reaction cause an unwise cut of (he usual 
dosage. Keep up a plentiful insulin dosage and maintain a 
moderate glycosuria by hourly sugar administrations. I-jx-'e 
to 10 Gm. an hour will usually do, even with cxce,>;?ive in- 
sulm dosage. If it can be given by mouth, as SO to 100 
Gm. of orange juice per hour or any equivalent, so much the 
simpler. If not, it can always be given as 10 per cent cluro^e 
under the skin at the rate of 50 to 100 cc. per hour. ^ 
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The value of the knowledge discussed above can be illus- 
trated b}'’ citing the following case. 

A man, twenty-eight years old, had been a diabetic since 
the age of twenty-four. For three years he had been living 
on a measured diet and insulin. In these years he had re- 
mained in excellent condition under the care of a skilful 
doctor. This patient was well trained in all matters pertain- 
ing to quantitative dietetics, administration of insulin, ex- 
amination of his urine for sugar, etc. He reported to his 
doctor at frequent intervals for blood sugar examinations and 
kept a careful diary of his condition. He had no serious diffi- 
culties until on a certain occasion he came to Chicago on a 
business trip. 

The weather at this time was exceedingly hot. He was 
involved in a nervous and emotional strain. On Saturday 
evening he felt excessively tired. On awakening Sunday 
morning he was weak and nauseated. Because of the nausea 
he ate no breakfast and because he ate no breakfast he was 
afraid to take insulin for fear he might have an insulin reac- 
tion, so he omitted his usual morning dose. All day Sunday 
he felt weak and nauseated. He ate no food and took no 
insulin. 

I saw him in his hotel on Monday morning. He was lying 
in bed flushed, dr}% excessively thirsty, breathing deeply and 
\vith difficulty, in tNpical air hunger. He was given at once a 
maximum dose of insulin and taken to the hospital, and even- 
tualh" recovered but only as a result of strenuous treatment. 

This patient had not been taught that such a thing as 
a ner\-ous or mental strain especially with the weather as 
hot as it was. might be calculated to bring on acidosis. He 
had the equivalent of a cold but did not "realize” what a cold 
might do. He had no ferric chloride solution. In fact, he 
had not been taught to make a ferric chloride test. He had 
not been taught the early symptoms of acid into.xication. He 
did not know that the excessive fatigue that he felt Saturday 
night was highly suggestive. He did not know that in a diab- 
etic patient the occurrence of nausea should be regarded as 
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evidence of acid intoxication until it lia- 
due to somelhing else. He did not f:no-v ih;ti urd'-r 
conditions and especially under the frmdilion- that 
Sunday morning an omission of a dr^se of insulin v,-o-jld pr'' 
ably throw him into coma. In other word', this patiTA ’■ 
been thoroughly trained in many of the technical a'P'^c- 
treatment but he had not been trained in the prime r;;<-nti' 
and he came perilously close to death in coma. 
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OBESm' 

Disokders of mol<ibolif-m froqumlly r]^( 
medical practice. One of llie rnmmon^^'i di'OTr^fv 
olism is obesity. Failure on I)h' jiart nf c. 

stand the proper mana^emenl of nl)f’-ii)* io y. ’ : ' • ' 

and interested in directing: rc'fhuin^ mr;rnu' U i ^ • 

seeking their counsel, results all t<Ki fuqu^ni]; Hi <■ ^ ^ * 

weight seeking relief ])y (|iiac]; renu*dic' \\ln<h lu .wl • ’ " * 
instances lead to definite hann In Imdy .o- d v.f ; • 

tient’s health. 

All too often the inlelligiuit ])ati('ni tkf if..*’ < * 

of ridicule and is imprc.ssed with tbn id(\*i In h .wi v^dl r ! < cf' 
alone when he seeks medical a(lvir(s 1 (( (] (n]ij3(5fnt th-.t d ^ 
reason for the various quack advic(‘ and n iin dic' !<*? <1*^ 
with all the ridiculous mcasur(*s and dieK that au- utv ^ it nv.t.* 
unsound and harmful can be iraaai in tlu- lailint nl v » 
medical profession to give tlie subjecl ils prnjx*! tnuridt i.iia n 
The laily should be taught that one of the iiu()(Uiain pb.rt* 
of preventive medicine is the fact (hat to he ovnwt p’lu |.< \ .in.i 
a certam limit may be the sign of some serimiv nu-iabulii de • 
turbance and relief will be sought early. 

With the changes in llie mode of living that characH-ii.-v 
present-day urban existence, a considerable iirojmrtion of tin- 
^ f population indulges in comparatively little imiscnlar ae- 
vity Eating habits developed during adolescence, wlieii ilx' 
rnands of physical activity necessitate a large food inlala- 
e contmued after the need for a high energy intake ha> 

*3 
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ceased. It is hard for most people to believe how a small 
quantity of food can influence weight. An intake of 100 
calories a day above the energy expenditure means an increase 
in weight of about 10 pounds in a year. Reducing by increased 
exercise is not an easy matter, frequently is ineffective, and in 
some cases may even be injurious. Those who wish to get rid 
of accumulated body fat must eat fewer calories than they 
expend in activity. 


DIAGNOSIS OF OBESITY 

The diagnosis of obesity usually presents very little diffi- 
culty. The physical appearance of the individual is sufficient 
ordinarily to make the diagnosis simple, even for the layman. 
Obesit}' does not develop rapidly in the average individual and 
is usually well advanced before the patient seeks medical 
advice. 

One must, of course, differentiate: 

Myxedema, although usually the patient has associated 
symptoms of hypothyroidism such as a dry skin, dry and 
brittle hair, mental retardation, t3qDical facial appearance, in- 
tolerance to cold and, of course, the laboratory evidence char- 
acteristic of the disease. 

Edema. — Occasionally widespread involvement of ana- 
sarca or ascites may superficially resemble obesity; however, 
careful physical examination will usually render the diagnosis 
a simple one. 

Avitaminosis. — In times of financial depression, such as 
we have recently had, and in certain long-standing cases of 
poor food habits, foolish and inadequate diets to reduce an 
obesity there is apt to be a vitamin and mineral deficiency 
and these patients may develop a certain amount of subcu- 
taneous edema and a puffy appearance of their skin simulating 
obesity. A careful food history and the rapid disappearance 
of the apparent obesity occurs on a diet that is adequate in 
ntamins and calories. 

With these few facts differentiated and eliminated it is 
important, both from the standpoint of completeness of diag- 
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nosis and as a guide to correct therapy, to an nt 

classify the patient as to his tx-pe of obesity. 


Discussion OF OBESITY 


The apparent paradox that certain persons cft fat ar/ 
others do not on what appears to be equivalent diets 5nv;v.: 


much speculation. The old clas.sihcation of exnpenrmr- r,b--iiy 
attributed to inactivity and nverfeedinp, and endon':r,^':- 
obesitjq or the constitutional t^qae. for which a vari':ty e.; 
physiologic and pathologic functions has been ascTib''d. i- 
subject to attack on the basis of Xewhurgh s contention '■•f 
obesity, namely, that the subject takes in more than is us'‘d 
up regardless of any disease or any inherited tende.ncy wluVh 
may be present. 

There can be no doubt that obesity is often the rrsult of 
overindulgence in food and lack of exercise. There are prr- 
sons, however, who gain weight on what appears to be a mod- 
erate intake of food, or even a restricted intake, and wlm 
indulge in considerable exercise. In many instance.^ there 
seems to be an hereditary background as though there was a 
constitutional tendency to obesity. Many common factors 
may be observed in the accumulation of evidence of the inci- 
dence of the development of obesity. In many cases obesity 
develops following lactation because of the fact that the young 
mother in her zeal to supply adequate nourishment for her 
baby overeats and pushes fluids to a maximum. It is common 
for obesity to follow convalescence from an operation or from 
prolonged illness. There are natural periods of alterations of 
flesh which tend to occur at certain physiologic epochs, as 
puberty, menses, pregnancy, and menopause. 

The problem of obesity in its many aspects has been receiv- 
ing more attention in recent years and is becoming a significant 
factor in clinical practice. One of the chief reasons that bring 
most obese women to the physician is the lack of grace and 
beauty of figure which, in turn, is likely to bring about certain 
psychic effects. As a matter of fact, the final impetus that 
brings the obese person to the physician is one of the sequelae 
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of obesity rather than the esthetic considerations. Certainly 
it is the adverse effect on longevity and the predisposition to 
secondary pathologic changes that should concern the physi- 
cian. The medical actuarial tables on mortality statistics 
quickly point out the effects of obesity on the duration of life. 
The per cent ratio of actual to expectant death of overweight 
men and women increases proportionally to each 10 pounds 
of overweight. This fact is recognized by insurance companies, 
who regard obesity as a serious impairment, and the obese 
person who desires life insurance has his rate increased con- 
siderably because of the extra risk associated. Not alone does 
tlie obese individual have a physical and economic handicap, 
but the abnormal adiposity predisposes to other pathologic 
conditions. Joslin has emphasized the relation of obesity to 
diabetes. He found that 70 to 85 per cent of persons with 
diabetes gave a history of obesity. If there is a latent tendency 
to diabetes the development of obesity certainly seems to pre- 
cipitate gl 3 'cosuria. It is surprising how often the history of 
obesity is present at the onset of glycosuria. Furthermore, the 
carbohj'drate metabolism seems to be altered, as 40 to 60 per 
cent of all obese persons have an abnormal glucose tolerance. 
Foster stated that 50 per cent of patients with hypertension are 
obese. A large proportion of patients with cholelithiasis are 
overweight. The development of cardiac embarrassment is 
likewise a common observ^ation. There also are many minor 
difficulties, such as varicosities, excessive perspiration and 
eczema, that arise from obesity. The surgeon is well aware of 
the poor surgical risk and the possibility of postoperative 
hernia and the tendency to pneumonia. IMany orthopedic prob- 
lems are aggravated or precipitated by overweight. It has 
long been kno™ that a certain relation exists between obesity 
and complete or partial sterilit\\ Some authorities feel that 
obesit}' is an exciting cause of sterility although other facts 
suggest that sterilit}' is primary' and that obesity supervenes 
as a result of metabolic disturbances produced b\' the elimina- 
tion of the reproductive functions. 

From this brief review it is apparent that obesity, regard- 
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less of the mechanism by which it may b'’’ T[)Tr<r]vr>^r]. • -• 

simple gain of 10 to 20 per cent above tho normal •' nc;/ mr 
a certain height, sex, and age, up to veritabV- m/.n^tro-.-Py. 
should be considered pathologic. 

Various endocrine dysfunctions are accon-,panif d oit-r, by 
different tj^pes of adiposity and certain recional fii-tTib . 
and peculiar configurations. 

Many enthusiasts have suggested that all of f.b----:y.- 

are due to some fault of the endocrine sy.‘-tcm. Tho i'^'r^mn 
investigators particularly have emphasi/.ed this ctiokciral i:.'’- 
tor. It requires considerable .■'tiidy and ob-ervation Ui eb;'- 
sify definitely any case of obesity anri the tendmey to at- 
tribute all adiposity to endocrinopathy must continually b^ 
guarded against. 

There can be no question that there are certain of 

obesity which have been definitely linked with cndocrinopathir - 
such as pituitary^ symdromes of adiposis dolorosa. Frohlirh's 
sjmdrome, pituitary^ basophilism, the generalized adiposity of 
certain cases of hyqaothyroidism, the eunuchoid tyqac f)f nbcMty, 
and the obesity of hyperadrenalism. 

Many other cases of obesity may be of endocrimr origin, 
but there is no justification in classifying them as such unless 
there is some definite proof of faulty function of some of tin- 
glands of internal secretion available. In other words tin- 
tendency should be to suspect each case of obesity as not dut- 
to faults of glands of internal secretion until you have ruled 
out the more common causes of adiposity. 

The endocrinopathies which have been associ.ated with 
obesity are; 


Thyroid hypofunction may possibly cause increased 
storage of fat by decreasing the basal metabolic rate and thus 
allow insufficient output of energy to balance the increase in 
calories. On the other hand, one should not forget that many 
cases of hyqiothyroidism are below the average weight -ty '• 
matter of fact, in observing the studies of the basal metabolisn'! 
-socated with obesity it is surprising to note how Lw el's 
actually have hypothyroidism. * ' ' 
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Evans and Strang were the first to emphasize the import- 
ance of the correct method of calculating the basal metabolic 
rate in obese patients; stating that the weight used should be 
the ideal or expected weight rather than the actual weight. As 
a matter of fact, in order to justify the diagnosis of hypothy- 
roidism in die presence of obesity the basal metabolic rate must 
be below normal when the calculation is made according to 
the ideal weight, rather than the actual weight of the patient, 
or the patient must present definite clinical symptoms of 
myxedema. 

Pituitary dysfunction has been thought for many years 
to be the cause of certain types of obesity such as dystrophia 
adiposogenitalis, adiposis dolorosa (Dercum’s disease), the 
adiposity of pituitary basophilism (Cushing’s disease) and 
otliers. The work of certain investigators suggests that these 
conditions might not be due so much to the disturbance of the 
pituitary itself but possibly to the irritation of the underlying 
brain structure. Evans’ work, in which h5TDophysectomies 
witliout injury to the underlying brain tissue is regularly fol- 
lowed b}'^ perfect dwarfism without any trace of adiposity, is 
exceedingly interesting. 

The work of Anselmino and Hoffman indicates that there 
may be a hormone elaborated by the anterior lobe of the 
pituitary that has something to do with fat metabolism. 

Adrenals. — It is thought by some investigators that a 
hormone from the adrenal cortex fixes the blood fats of the 
tissues. If the adrenal produces obesity, it does it by just the 
opposite mechanism to that of the thyroid. In other words, 
h\pofunction of the adrenals causes weakness and decreased 
nutrition; while in hyperadrenalism there is every evidence of 
exaggerated metabolism, Koster and his associates recently 
have removed the suprarenal glands with relief of the obesity. 

Gonads. — H^pofunction of the ovaries has been recognized 
for many years as one of the most important endocrine causes 
of obesity. The majority of cases of o%’arian failure show an 
increased tendency to gain weight. This is particularly true 
of cases of obesity occurring before the menopause. The fre- 
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quent tendency for oborily to dfvrlop in 

is ovarian unrest such as pubrrly. postnnpli'd v- 

talion, and the menopause serm to indie av ihri r--— -r, 

plav an important role. Cnstratiem 

male causes a definite evee-s adiposity 

Two or three other facts slKadd 7^'" o 7n r 

die question of obesity: 

Central Nenmns Lesion.- \\f\r Mit^'b^b in I — " C' 
gested what he called a “fat renU*r. v/hi^h i' v<- 

posterior part of the medulla. Tlii- 'o-rallfd ’ r** 

^^centrai theory" has been r<Aavrd b\- lUrnhrtidt in 
and Wilder in this countr}\ Wilflrr '^ucc^'t- ti at 
is one of the visceral nuclei of the lul>fj r inn for,*; and ^ 
of the fourth ventricle. I'he mechaniMu a- to how tl.v~ r 
complished is of course prolilemalic al. althoncdi Wibhr 
it is indirectly through iIk* control fjf the appMite 
Defective water and salt mcbabolirm ](:i(h 
weight but this is not a true o])C‘^ity. 
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ailEATMEKT OF OliFSnT 

In actual practice it is rjiiite diffirull to ):no;v whm f 
enous obesity ends and c*n(i(»genous btqin^. and in lu:.::: 
the two t}q)es of cases very li({l(‘ difUTema^ found in il;< 
reaction to tlie dietary rc^gimi’S. 

The important factors in the rlielary treatment of 
weight and obesity are : 

1- Low calorie conlenl. 

2. Adequate protein. 

2. Moderately low carbohydraU- cunti-nl. 

Very low fat conlenl. 

5. Sufficient bulk to sa(i?fy hunqer. 

, factors in tlie dielarv Iri'atnienl mnliiu 

Dove need some further discussion. 

'iduallt k Content.— The caloric intake of the ind 

it must h considered and. of cours 

'^iDTies shourh requirement of the patient. T1 

should be high enough to meet the basic needs , 
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the body and teach good food habits. One should choose a 
caloric intake of from 800 to 1,400 calories per day, dependent 
upon the amount of overweight, the rate at which one desires 
to reduce, the expected or ideal weight desired, and whether 
there are any associated problems or complications. Too low 
a caloric intake is not a good procedure to follow routinely as 
it does not allow for good food habits and adequate intake of 
vitamins and minerals. It has poor satiety value and may 
cause too rapid a reduction of weight with too rapid changes 
in the tone of the tissues. 

Adequate Protein. — The protein intake must be adequate 
to. maintain nitrogen equilibrium. This may be covered by 
using 1 Gm. of protein per kilogram of expected or ideal weight. 
In addition to the protection of nitrogen balance one should 
choose proteins of high biologic values, so as to insure the 
necessarj’^ amount of all the amino-acids that aid in the build- 
ing of the body’s tissues. Such proteins are meat, eggs, milk 
and cheese. 

Moderately Low Carbohydrate Content. — The carbo- 
h)'drate content of the reduction diet must be quite limited 
if much weight is to be lost, yet high enough to maintain nitro- 
gen equilibrium. Strang, AIcClugage and Evans report that 
0.6 Gm. of carbohydrate for every gram of protein used is 
necessarj'^ in a reducing regimen to maintain nitrogen balance. 
Carbohydrate acts as a protein sparer by protecting the anti- 
ketogenic fraction of the protein molecule from being trans- 
formed into available glucose. In our plan of a reduction diet 
we use 0.85 Gm. of carbohydrate for each gram of protein used 
in the diet. This amount is safely above the minimum require- 
ment to preser\e nitrogen balance and insures an acid-base 
equilibrium, avoiding the dehydration effects of acidosis or the 
hydrophilic tendency of the tissues with alkalosis. 

Very Low Fat Content. — Fat is the one foodstuff that 
must of necessity be ver\’ low in amount because of the number 
of calories allowed in a reduction diet and the high caloric 
value of the fat as compared to the carbohydrate and protein. 
The purpose of the diet is to give ven.' little fat by mouth in 
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order that the body may use up its ov,-n fatly “ -i/ 

up the deficient caloric intake of energy rcquirtrrifnts. 

Sufficient, Bulk to Satisfy Hunger.— The ra»ifty 
of the diet is very important. The diet should b-: planr^d 
that the individual should not be hungio’ and at tho >3n ' ‘ 

should be able to carry' on his normal activity. Lib' r.il qua-,*-, 
ties of green vegetables are given so as to supply sutr.f/T' 
bulk and roughage to aid in bowel elimination and to -ati-ty 
himger. Meat is one of the foods that has a particularly hrc-o 
satiety value. The use of a small amount of fruit'' at the er'l 
of a meal aids a great deal in giving a sense of fulnrss .ano 
satisfaction. Clear meat broths (without fat) arc aho an -ai'’ 
and have no food value. 

By following such a program one will insure a nornml 
metabolizing mixture regardless of the calorics given by mouth. 
In addition, the patients will not ordinarily experience any 
clinical discomfort, after the first few days, and will lend t« 
lose weight uniformly. It is best to reduce weight gradually 
by prolonging the period of dieting. This is of advantage in 
that it accustoms the patient to a small amount of food, that 
he is not likely to overeat after the weight has been sufficiently 
reduced. Also slow reduction lessens the chances of weakening 
the patient. 

DIRECTIOKS FOR APPLICATION OF DIETS 

For reduction of overweight of only a few pounds one can 
ordinarily attain the desired weight by restricting the obvious 
fats and the more concentrated carbohydrates of the diet. 
This may be done by following the typical foods allowed and 
curtailing those to avoid. 
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SIMPLE QUALITATWE RESTRICTION 

Typical foods allowed in reduction diets: 

Milk, skimmed and buttermilk. 

Egg- 

Meat, lean. 

Meats low in fat, as: 

Chicken — lean portion. 

Liver. 

Fish, other than salmon. 

Shrimp. 

Crab meat. 

Frtiit, 5 and 10 per cent. 

Vegetables, 3 and 6 per cent. 

Clear soup. 

T>T)ical foods to avoid in reduction diets: 

Sugar and all sweets. 

Starches as; 

Bread. 

Cereals. 

Macaroni. 

Spaghetti. 

Pastr>', pie, cakes 
Sweet desserts. 

Wgetablcs high in carbohydrates as: 

Potato. 

Shelled peas. 

Shelled beans. 

Corn. 

Parsnips. 

Fats as; 

Butter. 

Salad oils. 

Cream. 

Meats high in fat as 
Pork. 

Lamb chop \nth large amounts ol fat 


For the cases of obesity needing greater dietar\' restriction 
we have presented three series of reduction diets, calculated by 
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applying llie imporlanl factors outlined abnvr. f'l 
of an expected or ideal weight of K)0 pounds, -r.-ith vs,’}, ^ 
caloric values from 800 to 1200 calorie:- per day. - 

low as 800 calories are arranged with adequafo vp.s-Tv 
minerals and salts. 

The ideal weight of an individual is deUnTiinod u-v,s',y Vy 
consulting tables of actuarial standards, cboosinc th*' 
on the basis of height, age and sex. It must be rrmur.-Vr'- u 
that most of the tables of actuarial standard- for idfal 
and height are prepared for insurance companies. Thrs'- tab,<- '- 
should serve as an approximate guide and should not b*' f'’-’- 
lowed exactly. One must take into consideration ra<-h indi- 
\ddual and use as a goal the best expected or ideal v.rinbl io: 
his particular needs, both mental and physical. 

Regardless of what Uie ideal weight should bo. the fir.-t 
reduction diet chosen should seldom be more than 20 to -’0 
pounds below the present w’cigbt of the individ\5al. dtpendint: 
on the tipe and degree of obesity and the patient's tohranro 
of the loss of weight. For example, a patient weighing appro.xi- 
mately 200 pounds should use one of the diets outlined on the 
basis of an expected weight of 160 pounds. 

Villen a reduction of 10 to 40 pound.s ha.s been obtained 
it is well to add enough food to any diet used so as to mnint.ain 
the new weight for a period of two to four months. This will 
allow the body to readjust its metabolism for thi.s ncwlv at- 
tained weight prior to further reduction if ncccssar}'. Tlic 
only exceptions to this rule are the cases in which obesity for 
certain definite reasons requires very rapid reduction, or cases 
of extreme obesity in which the individual \veighs from 2 SO 
to 350 pounds. 

During this reduction regime one should weigh only once a 
week, but on the same scales, at the same time of day and 
efore the meal. The approximate average mineral content 
01 the reduction diets outlined are: 

Calcium Phosphorj/s iron 


VOL, 21—3 



34 


CLrETORD J. BAUBOIOCA 


REDUCTION DIET FOR EXPECTED OR IDEAL MTIIGHT 
OF 160 POUNDS 

(800 Calories) 

Quaxtitattv^e axd Estimated Quantitative Total Food Allowanxe for 

One Day 

(Carbohydrate, 61; protein, 73; fat, 30; calories, 802) 

Food Gram weight Household measure 


Bread 

10,. 

J thin slice 


Butter 

3.. 



Salad dressing with oil 

Milk (skimmed) 

400., 



Cream, 20 per cent 

Cream, 40 per cent 

Meat (lean) 

90.. 

1 large ser\dng (3 oz.) 


Meat (low in fat) 

90.. 

1 large ser\dng (3 oz.) 


Egg whites 

. ... 66 .. 

2 


Egg 

50.. 

1 


Vegetables, 3 per cent 

225.. 

3 small servings (U cups) 

Vegetables, 6 per cent 

75.. 

. . . . 1 small serving (J cup 

scant) 

Fruit, 5 per cent 

100.. 

.... 1 serving 


Fruit, 10 per cent 

. ..200.. 

2 servings 


Vegetable and fruit, 15 per cent. 
Vegetables and fruit, 20 per cent 

Suggested Distridution of 

THE Total 

Food Allowance for One 

Day 

Fruit, 10 per cent 

Breakfast 

. 1 serving 

Grams. 

....100 

Egg 


I 

...50 

Fgg whites 


2 

... 66 

Bread 


. h thin slice .... 

... 10 

Butter 


\ square 

. . 3 

Beverage — coffee or tea 

Meat flow in fat) 

Luneieoii 

. 1 large serving 


Vegetable, 3 per cent 


.2 small servings 

FSO 

Fruit, 5 per cent 


.1 serving 

100 

Milk (skimmed) 


. 1 glass. . 

2(xt 

Meat ‘lean i 

Dinner 

. 1 large serving . 


Vegetable. 6 per cent 


1 small serving 

7^ 

Salad* vegetable, 3 per cent 


. 1 small serving 

7^ 

Fruit, 10 per cent . . . 


I serving. . 

]iX) 

Milk f skimmed) 


1 glass. 




OBESm* 


nOTHl Qilorif / 

OUANTITATIVK ANP ^^STI^r^T^J) 

Dvi 

(Carlwhydralc, (0; i)rolcin, 71; fat. 

Food 

Cereal fdr)’) 

Bread • 

Muffin, soy bean 

Butter ‘ 

Salad dressing \vith oil 

IMilk (skimmed) 

Cream, 20 per cent 

Cream, 40 per cent 


Meat (lean) ISO 

Bacon ^ 

Egg 

Vegetables, 3 per cent 225 . 

Vegetables, 6 per cent 75 

Fruit, 5 per cent 100 

Fruit, 10 per cent 200 


Vegetables and fruit, 15 per cent. . , 
Vegetables and fruit, 20 per cent , . . 


7m7 M I 
52, 


iJn.r n r'r > •f 


\ lijin 

1 \ tqunTf - 

2 — 


2 larce ^0 r .7 > 

1 «-li(r. fri^p 

1 

^ small ‘-cn’inr^ (1 2 ri;p' . 
.1 small '-crcinn (] fup 

1 •‘cmnc 

2 '^erving^ 


Suggested Distribution" of the Total 1'ood Allowancm. iov. (Po D%v 

(ii.iriv 


Brcakfui^t 

Fruit, 10 per cent 1 scmng. . . . 

Bacon 1 slice, crisj). , 

Egg 1 

Eread ^ thin slice . 

Butter 

Beverage — coffee or tea 


2 square . 


OKI 

50 
.. JO 
5 


Luuchcon 


aieat . ... 

Vegetables. 3 per cent 

Butter . . 

2 

4 

Fruit, 10 per cent 

1 

Milk (skimmed) . ... 

1 


Dinner 

Meat. . . 

1 

Vegetable, 6 percent 

1 

Salad: vegetable, 3 per cent 

1 

Butler . 

1 

Fruit, 5 percent... ^ 

ililk (skimmed) ... ^ 


1 glass. 


small ser\Tng . 
small serWng. 
i square 


. ‘Xl 
.150 
. 5 
HK) 
200 


. <>0 
. 75 
. 75 
, 5 
.100 
.200 
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(1200 Oilorics) 

QUAKnT\Tn’’E ANT) ESTIMATED QUANTITATIVE ToTAL FoOD ALLOWANCE FOR 

One Day 

(Carbohydrate, 02; protein, 71; fat, 76; calories, 1216) 


Food 

Gram \vci‘. 

';ht Household measure 


Cereal (diyO 




Bread 

.... 10 

. . 5 thin slice 


Muffin, soy bean 




Butter 

40 

. . 4 squares 


Salad dressing with oil . 




^lilk (skimmed) 

. 400 

... 2 glasses 


Cream, 20 per cent 

. 15 

... 1 tablcspwon 


Cream, 40 per cent 




Meat (lean) 

. . .ISO 

. . . 2 large servungs (6 oz.) 


Bacon 

5 

. . . 1 slice, crisp 


Egg . . • 

50 

1 


Vegetables, 3 per cent 

225 . 

3 small servings (1 J cups) 

Vegetables, 6 per cent 

75 

1 small serving ({ cup scant) 

Fruit, 5 per cent 

.100 

1 serving 


Fruit, 10 per cent 

200 

2 servings 


Vegetables and fruit, 15 per cent 




Vegetables and fruit, 20 per cent 




Sut'.r.KSTED Distribution of 

THE ToT\L 

Food Allowance for One 

Day 


Brrakjaat 

Orams 

Fruit, 10 per cent 


. I ‘^craing .... 

.lOf) 

Bacon. 


1 sH< e, crisp 

5 

Egg . . 


1. 

. 50 

Bread ... 


\ thin slice 

10 

Butter 


1 square 

10 

Cream, 20 per cent 


1 tablespoon 

15 

Beverage — ^ofTee or tea 





Luncheon 



Meat 


1 large serving 

00 

\'egetable, 3 percent 


2 small servings 

l.SO 

Butter 


1 i squares .... 

15 

Fruit, 10 per cent . . 


1 ^erv ing 

100 

Milk ^skimmedi 


1 gU-.,. 

2(X) 


Dinn>*r 



Meal 


1 large sen.'ing 

00 

Wgctable^, <j per ».ent 


1 ‘mail rening 

7 ^ 

Salad vegetable. 3 per tent 


1 ‘mu!] ‘erving 

75 

Butter 


1 \ ^qua^e'^ 

I ^ 

Fruit, 5 f.>er «.cnt 


1 ‘er. ing 

!(/) 

Milk / skimmer]? 


I gla.. 

2tK) 



OBKSITV 


A FEW SUGGESTED SUBSTITETIOXS FOi: 

In the place of 10 Gm. I Ihln of hrca^i. miy ^ 

Skim milk * .U^iGm : 

Vegetable, 6 per cent - ‘ ^ 

Vegetable, 3 per cent 300 Gm. , ^ 

Fruit, 5 per cent ’ 

Fruit, 10 per cent oO Gm. : 

In the place of 10 Gm. butter, 1 square, may hn^T or^r 

Salad dressing 'ndth oil 10 ffm. - ^ ' 

Cream, 20 per cent l.'^Gm. . 1 

In the place of 00 Gm. of meat, 2 oumes and 15 (fm. of rf am. 1 i 
ful, may have one of the folloNving: 

Egg - 

Cheese, solid. . . ... 40 (tm 2 Id 


7T‘ 


-.rl, - 


In the place of 100 Gm., 10 per cent fruit, 1 •■erxing, may have or,*- of 
following: 

Fruit, 5 per cent 200 (im. 2 '‘-mr,?’* 

Vegetables, 6 per cent 150 (Jm. 2 small ’'•mrr* 

Vegetables, 3 per cent Gm. 3 »crkinr- 


ACCESSORY FACTORS IN TREATMENT OF OBESin* 


Exercise. — ^The amount of exercise should be incrc.X'-cd. 
unless obesity is complicated by disease, in whici) e.xcrcise is 
contraindicated. 

Water Allowance.— Water may be taken as is the habit 
of the individual. There is no reason to restrict water greatly 
unless the obesity is complicated by a disease in which limita- 
tion of water may be desirable. 


Thyroid Medication.—Physicians cannot be loo strongly 
cautioned against promiscuous and indiscriminate use of tliv- 
roid gland in the treatment of obesity, especially by tlic iail'v. 
The use of thyroid extract outside of the well-controlled advice 
of a physician is pernicious as it frequently leads to material 
cardiac injury when taken for long periods or in too large 
doses. If the physician can observe patients daily and can 
make frequent tests of basal metabolism it aids materially in 

reduemg the weight rapidly, and under certain conditions Ly 
be safely employed. 
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Dinitroplieiiol. — The introduction of alpha-dinitrophenol 
into therapeutics by Tainter, Cutting and their collaborators 
has aroused much interest. The- outstanding actions of the 
drug are sustained increases in metabolism and body tempera- 
ture witli enormous activity of all metabolic fuctions. 

Dinitrophenol is a very treacherous drug, and, at least 
for the present, should be used only as an experimental ther- 
apeutic measure in carefuUy selected patients under the close 
supervision of physicians who are familiar with the possible 
unfavorable reactions. 

The original investigators feel that a daily oral dose of 
from 3 to 5 mg. per kilogram body weight is a safe therapeutic 
dosage. However, certain human beings have a variable and 
unpredictable susceptibility to its toxic effects. Its indiscrim- 
inate use by the public has already lead to fatalities. Physi- 
cians who administer the drug should inform the patient 
concerning the dangerous symptoms such as: increased tem- 
perature, severe urticaria and pruritus; and advise immediate 
discontinuance of the drug with any suspicious symptoms. 

CONCLUSIONS 

The problem of obesity is difficult to solve perhaps because, 
as DuBois has stated, there is no stranger phenomenon than 
the maintenance of a constant body weight under marked 
variation in bodily activity and consumption of food. Few 
scientific data are available to explain maintenance of normal 
weight. Many factors, such as disturbance of endocrine 
glands, water metabolism, specific dynamic action, and fluctua- 
tions in basal metabolism, have been held responsible. Such 
data as X'ewburgh has recently presented in determining the 
total heat elimination and total water exchange, with accurate 
studies of the nature of obesity, do not lend support to the 
conception of a mysterious economy practiced by the tissues 
infiltrated with fat. 

Obesity can and does occur in patients without showing 
clinically any direct relation to intake of food, WTiatever the 
mechanism of obesity may be. the clinical fact remains ap- 
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parent that 2 persons on tlie same intake may var}- in . 

one getting fat and another remaining thin. >5y frprryr,'-'- 
has led me to believe that under^'cight in tlm rithf rv.-ii<- h'’ a1th;- 
person also occurs even when the intake nf ca]'''ric- i- r:':' 
than sufficient to supply the demands of energy. Th'- sn-r.>,T‘- d 
“constitutionally” obese person and the h'^althy p'-r.-''n 
is underweight may present extreme.' nf prryf — 

The difference between the so-called r rrr.-r-r,-- ■ -rC 
“endogenous” U^jes of obesity is only c,~c cpzr'-'-. <■•1 

kind, and both are the result of disordered -yp'?-, 

in the last analysis, is probably due to sorre zp.rd’d-r dv--;-.:r'-- 
tion which alters the previous relation be‘-vrfn irt.-V*- r,-; fr,-. - 
and expenditure of energ}’. 
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THE TREATMENT OF MALNUTRITION IN GENEPJvL 

PRACTICE 

The order of the discussion : 

Changes in Weight,. 

Nondestructive Weight Loss. 

Acute Destructive Weight Loss. 

Chronic Destructive Weight Loss. 

Vitamin Bi and B- Deficienejn 
Vitamin Bi Deficiency. 

Vitamin C Deficiency. 

General Considerations. 

It is the purpose of this clinic to illustrate the importaurt- 
of the application of the known laws of nutrition to the lr<'nt- 
ment of the sick. In the past the appetite has been considered 
a satisfactory guide for the individual to follow in the choice 
of food. Indeed there are many doctors who still adhere to 
this viewpoint. They point to the animals who go about the 
selection of their food under its dictates and they cniphasir.e 
the animal’s apparent freedom from disease. The dog feels 
badly and on one occasion refuses his food, on another he may 
he observed on the lawn eating grass. They say tliat the 
patient should be given equal privileges. In viewing such an 
analog^' it should be remembered that the animal continues to 
lii e because he can find in his environment all the requirements 
for life. VvTien one of these requirements ceases to exist, 
nature exacts her penalty and the species becomes extinct. 

41 
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In the second place animals have had no opportunities to have 
their appetites perverted by false prophets. Even under the 
dictates of such a normal appetite the span of life of the ani- 
mals is as a rule shorter than that of man. The futility of this 
viewpoint has become so evident that all of the great state 
universities have developed departments of animal husbandry. 

If we apply this principle that the inborn instinct ■ and 
appetite is an adequate guide in matters of nutrition to man, 
then the baby who has had no opportunity to have his appetite 
spoiled should best be able to select his food correctly. On 
Uie contrary every one now recognizes that one of the great 
triumphs of medicine has been the accurately controlled infant 
feeding as practiced by our present-day pediatricians. 

The study of nutrition is just another chore that advancing 
medicine has placed on the shoulders of the already over- 
burdened practitioner, but let us face the issue for the study 
of the subject will yield large rewards in the treatment of 
patients. 


CHANGES IN WEIGHT 

The lay public is quite familiar with the grave significance 
that is to be attached to a sudden change in weight. If there 
has been a sharp weight loss, they seek the doctor. If they 
have gained weight they may take a more philosophical view 
and regard it as a sign of advancing years. They have been 
educated to this viewpoint by the refusal of life insurance 
companies to accept as risks indmduals who have recently 
undergone marked weight changes. As DuBois has put it, 
‘'There is no stranger phenomenon than the maintenance of a 
constant weight under marked variation in bodily activity and 
food consumption.” He has calculated that the maintenance 
of this constant weight by a man over a period of twenty years 
involves an adjustment of food intake to total energ\" expendi- 
ture with an accuracy’ of 0.05 of 1 per cent. “This is an 
extraordinary’ exactness which is equalled by few mechanical 
devices and almost no other biological process.” 

Increases in weight are not often assodated with seriou-: 



the TEEATJ5ENT OT UALN-TITTITO?-' 

disease processes and because of the limitatKTi o; 
discussion of this class of cases will be omitted. 


NONDESTRHCTn^E WEIGHT LOSS 

Weight loss occurs when for any rea.-on e’.Tendilur^ 
energy' exceeds the supply derived from the for.d. If an inv,- 
\ndual is subjected to undernourishment he mur-t 
extra energ}’ from his body, .^s long as he ha- .'{‘■■re- e., i.'. 
(deposit fat in the body! these will be utilir/d and h;- !• ’ <_• 
proteins will be protected. This principle is utilir/d in 
dietacA^ treatment of obesity. If sufficient pmtfin fed t-- 
satisfy the appetite and enough carbohydrate to mf^t il/ 
requirements for antiketogenesis and the predertif'n il-.f 
liver, the individual may loose weight without sympt^Tr/- It 
may first be called to his attention by the fit of hi' rlothf- fc 
the obsen^ations of his friends. It is a not nnrommnn f\- 
perience to have patients enter the office with sucli a sympimr, 
less weight loss. Our problem then resolves itself into finding 
the cause for the disparity between energ\' intake and expendi- 
ture. As a rule, we do not find a serious <lisease but we 
discover that the appetite has failed him. The weather may 
have been very hot, or he may have been upset by some 
unfortunate social or financial incident. With the loss of thi'- 
regulator his knowledge of food values was not sufficient 
enable him to select an adequate quantity of food. 


Case I. ]\I. C., Hospital No. 49398. The patient is a 
white married female, thirty-three years of age, who enters the 
hospital complaining of ; 

Loss of 42 pounds in six months. 


Attacks of asthma around her menstrual periods. 
Fatigability and loss of appetite— four weeks. 

The patient has had the attacks of asthma since twelve 
a s of age. No infections or specific sensitizations rverc 

ZL‘.° ““Tu ">«< 

mTh, periods she ms given theeliy 

and has been almost completelv relieved. 
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During the last six months she has progressively lost weight 
and it was her opinion that she was eating well up to one month 
ago, at which time she became somewhat weak and lost her 
appetite. The detailed history developed no significant facts 
bearing on her complaint. The physical examination was 
negative except for an apprehensive attitude and cold moist 
hands. The laboratory studies showed no cause for the weight 
loss. 

It seemed probable that the patient was not eating sufficient 
food and this was tested in the following manner. Her activity 
w^as reduced to a known amount by confining her to bed with 
bathroom privileges. She was next fed a quantitative diet. 
Experience has showm that a normal individual subjected to 
this amount of activity will maintain his weight on a diet 
containing calories 30 per cent above the basal requirements. 

Her basal requirements were 1320 calories and the diet 
which was served to her contained 1718 calories (B + 30 per 
cent). Her weight at the beginning of a seven-day period was 
109 pounds and at the close lllV-j pounds. The significance 
of this experiment was explained to her and she went home 
convinced that she only had to eat more food in order to stop 
the w’eight loss. With the added food the appetite improved 
and the fatigability disappeared. 

ACUTE DESTRUCTIVE WEIGHT LOSS 

Case II. — J. S., Hospital Xo. 48681. The patient is a tall 
white unmarried female, twenty-three years of age, who was 
sent to the hospital by her physician with a diagnosis of myas- 
thenia gravis. Her complaints were; 

1. Loss of strength in arms and difficulty in walking due 
to weakness. 

2. Incontinence of urine and feces. 

3. Huskiness of voice. 

4. Loss of 25 pounds. 

5. Insomnia. 

6. Numbness in lumbar regions, buttocks, vagina and 
urethra. 
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The patient has never been a strong cirh h.''0 r. ' ^ - 
tism everv' vnnter from the age of tveKe 1<'i t'. n 
she has been able to remain employer] a= a fnrir.rr 
Her past history' was not remarkable nthervdsr-. 

Two months ago she began having severe 'b'-'J''''"'- 
She was forced to quit work, go home anrl remain in Iv 5 
heat applied to abdomen. During this time nao-'''-i 
prominent symptom. A friend of hers rccomnM'n'A d 
naprapathic doctors (husband and u-ife) who v.r re 
in treating such conditions. She entered their bmpilal 
she remained three weeks and received the follnning )rr atn.''r,' 

1. Daily' irrigations of bladder. 

2. Daily colonic flushings. 

3. Rubs with alcohol, and massage. 

4. Heat to abdomen. 

5. Special diet. This deserves careful study, for the hr * 
week she received water only, for the sccon<! raw fruit juif- 
and for the third carrot salad and other "healthy fonds." 


During the periods in which she was being massage f) .and 
irrigated she received a liberal education in the varjenw jvati'- 
of her anatomy and special dietary* instructions were given 
which could be followed on her return home. .She wa^^ im- 
pressed with her physical inferiority and the necessity for mn- 
tinuing the treatment rigidly. Five days after her riischarge 
from the naprapathic nursing home she was so weak that shr 


called in a physician who sent her to the Research Hospital 
with a diagnosis of “myasthenia gravis.” 

Rhysical ExaminatioiL — The examination reveaks a 
slender white female who shows evidence of a marked loss in 
weight. She has a sad weary expression uRh a faint icteric 
tage to her sclera and a dry skin. She is obviously weak and 
trembles badly. Her voice is husky and she is so disturbed 
by the examination that she has difficulty in remaining quiet 
Her weakness was so great that she could not walk any distance 
to thTsUW^'''^ ? bad difficulty in rising from the lying 
LT The heart was rapid. The reflexes 

a p ysiological and sensation was preserved. There 
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were no cranial nerve palsies and no difficulty in swallowing. 
The nurse’s notes reported that during the early period of 
hospitalization she had both urinary and jccal incontinence. 
On vaginal examination h3q3eresLhesia was noted and a Tricho- 
monas vaginalis infection was found. The examination other- 
wise was not significant. 

Laboratory Studies. — The laboratory studies consisting 
of blood counts, blood calcium, phosphorus, nonprotein nitro- 
gen, CO 2 , sugar, cholesterol, Wassermann showed no abnor- 
malities. The icteric index had a value of 16 and the urine 
gave a positive test for urobilinogen for five weeks after her 
admission to tire hospital. The creatine output in the urine 
(0.6 Gm. per day) on admission was somewhat higher than 
it was later (0.45 Gm.) when she was taking adequate quan- 
tities of food. 

Diagnosis . — At the time of entrance, the extreme loss of 
muscle power was striking. However, the cranial nerves 
were intact. Hence a diagnosis of “myasthenia gravis” was 
rejected and that of “acute inanition” was adopted. This 
opinion was confirmed by the neurological consultant. 

Treatment . — The treatment that was to be followed was 
obvious but it was difficult because we were unable to secure 
her cooperation. For several days she ate poorly and offered 
unsatisfactory' explanations of her conduct. It was evident 
that the naprapaths had instilled into her so many false ideas 
that a psychiatric consultation was imperative. In the course 
of two rather extended conferences she unburdened herself of 
her problems and conflicts. These were easily solved and she 
at once adjusted herself to the task of eating her way back 
to health. From now on the problem was a purely medical one. 

She presented three outstanding pathological-physiological 
manifestations. 

1. At the outset she had little or no stored fat (reserve cal- 
ories). WTien the food was reduced below the maintenance 
level she secured her energy' from the oxidation of proteins 
(body muscles) , To this is to be attributed her emaciation and 
muscular weakness. The e\idence of this destructive acU'on 



the treatment or maenttpht^’:- 


was found in the increased urinary' creatine _ 

the classical picture described in tcxtboohs of po!' 
nutrition when lean animals or lean men arc ^ub.ue.'-'-l 


Tr 
*, * 



ing experiments. _ _ -i . . p r- 

This destruction of muscle protein i.= caoly r-Tpy-'-o v 

addition of sufficient calories to the diet. I p to a 
calories arising from carbohydrates arc moro 
those coming from fats. 

The patient not only had the problem of r-toppme 'y- 
struction of body muscles but .“^hc wa^- ennfronud v-fv,-. , 
necessity of rebuilding the muscle fiber.- requidtionf d i'^ r f o- • 
This would come gradually from a surplus food inf-ih^. V. r 

endeavored to shorten this process by feedinu cKein'' < 

acetic acid). Glycine has been found to be a v.aluablf* - • 
in restoring muscle function in myasthenia piavi^ .and it - 
used for this reason. The results .‘seemed to jii'-lify it' n 
The patient’s sense of strength and her enduranre app.aif r.tiy 
increased sharply after 15 Gm. were added to her d.aily o:'-; 

2. The heart muscle evidently had suffered sonu '.vhai 


the result of the inanition. The rate was rapid CM.' p< r min- 
ute) and the electrocardiogram showed evidence of alti laiif-n 
in muscular behavior, slurring of QRS, low voltage. dipliaM< T 
2 and 3. Dyspnea developed rather readily, ll was foil that 
measures used to restore voluntary muscular power would br 
equally valuable for the cardiac muscle. In addition to \h\- . 
the patient’s activity was reduced by making her an ab'-nUitr 
bed patient. 


3. This patient’s liver was damaged by the starvation 
process. The evidence of this was found in subicteric tint to 
the sclerae, the yellow cast to the skin, the increase in icteric 
index (16) and the presence of urobilinogen in (he urine. On 
n^sion this was reported as -f-d — ! — \- and one month later 
^ It seems that an indispensable amount of stored carbo- 

aLen!^ Z function. When this is 

atty degenerative changes are induced. When iirobil- 

SS " ^ undernutrl^^n 

^ I'M «>c indisncnsablo 

carbohydrate moiety has been eahausted. 
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To correct this probiem the patient was fed in addition to 
her hospital tray 100 Gm. of glucose dissolved in orange 
juice. This was served in four portions and did not interfere 
with her appetite for other foods. She was able to leave tlie 
hospital after fifty-three days in a fair state of nutrition with 
good muscle power, 

CHROmC DESTRUCTIVE WEIGHT LOSS 

It is more usual to find destructive weight loss appearing 
in a chronic form. A group of illustrative cases will be pre- 
sented. 

Case III. — ^E. P., Hospital No. 43977. The patient, a 
white married female, twenty-one years of age, enters the hos- 
pital on a stretcher with a diagnosis made by her physician of 
Simmonds’ disease. Her complaints are; 

Irregular menstruation for years. 

Pain in the abdomen and back — eighteen months. 

Loss of weight — 35 pounds in eight months. 

Paralysis — two months. 

Huskiness of voice to aphonia. 

Difficulty in swallowing — two months. 

The patient is a girl who has been frail most of her life, 
her best weight being 115 pounds. She has been the favorite 
child in the family and has depended on her mother in difficult 
situations. She dates her first illness of any consequences to 
November, 1933, one and a half years ago. At this time she 
developed pain in the abdomen and back which symptoms were 
attributed to “gravel in kidney.” Recovery occurred in two 
to three w'eeks and she remained well until her marriage in 
September, 1934, nine months prior to entrance to hospital. 

One month later she had a return of symptoms of 1933. 
These gradually disappeared but she complained of e.xtreme 
fatigue and weakness, spending a good portion of her lime in 
bed. At this time the weight loss began and the lower abdom- 
inal pains bothered her more and more. Medicine for relief 
of pain was used. The appetite disappeared and her intake of 
food diminished. 
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In April, 1935, Iwo months ago. she rather o- 

veloped an almost complete paralysis, .‘^he ronV] r/-i i"': 
herself or sit up in bed. She lost rapidly the por.-er ir. r,-y. 
in bed, and by June 12, 1935. the dale of her adnn^^y-n. 
was able to swallow only with great difficulty. Her 
reduced to a whisper. She could manipulate her fineers s'--'-- 
what, but was unable to shrug her shoulder.^, or move h'r ?.r--^ 
or legs. 

Prior to her loss of muscle power she had mimlmf'' aro 
tingling in the hands and feet. The histoiA' otherwis*'- v.?,' rv' 
significant. 

Physical Exainiiiaiiou . — The examination reveals an emaci- 
ated female, weighing approximately 60 pounds, who lie.- ]-,rlp. 
less in bed and speaks nith difficulty in a whispered voice. Tlw 
general phj’sical examination shows the following significvmit 
findings. 

Face; dusky pigmentation, no areas of pigmentation in 
mouth, axilla or inguinal regions. 

Heart: embrjmeardia. 

Cranial nerves; bilateral facial weakness. Fundi nornml 

Motor: profound weakness of all extremities with wii-.! 
drop, foot drop, profound emaciation but no locnliaed atrophy. 

Sensory; vague peripheral hjTralgcsia, vibration .'•cum- 
good. 

Reflexes; biceps, triceps, knee jerks and ankle jerk< not 
elicited. Babinski plantar flexion. 

Mentality: patient is alert. 


Laboraiory Studies. — Blood: nonprotein nitrogen .31 . chlo- 
rides 424, glucose 94, CO 2 54, serum albumin 3.10, serum glo- 
bulm 1.34, icteric index 12, Wassermann and Kahn negative 
white blood corpuscles 6600, red blood corpuscles 5 300 OOo' 
hemoglobin 15 Gm. Differential normal. ’ ’ 

cre^fr^ negative. Pressure not in- 

cell « ’ Kahn chloride negative. 
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The diagnoses considered in this case were Simmonds’ dis- 
ease, extensive poliomyelitis, Landry’s paralysis (infectious 
myelitis) and peripheral neuritis. A diagnosis of “peripheral 
neuritis” due to starvation and avitaminosis was accepted 
largely because of the paresthesias which preceded the onset 
of the paralyses, the uniformity of the wasting and the paral- 
ytic process, and the history of the patient’s lack of food 
intake. 

Treatment. — The first consideration was the necessity for 
supplying the patient with adequate food. She had difficulty 
in swallom'ng and her physical reserve had reached such a 
low state that it was imperative to avoid undue exertion. 
Hence a nasal catheter was passed and she was given small 
quantities of liquid feedings into her stomach by a syringe at 
hourly intervals. 

Djv.t 

CarbO' 

Foods in 

yiWk 1450 72.5 

Cream . 450 18 0 

Orange juice 2(X1 24 0 

Eggs... . . 2 .. 

Sugar .40 40 0 

Gl>Tine 15 

Yeast 4 .5.0 

157 5 

Calorics — 2544 
Glucose — 222-1 


Pro- 


teins, 

FaL 

43 5 

50.7 

13 5 

90.0 

2 0 


U 0 

a a 

15 0 


86.0 

152 7 


The patient was in a state of starvation, a factor which 
had reduced her metabolic rate 20 pet cent. She was paral- 
yzed which pre\’ented her from moving in bed, reducing her 
energy’’ requirements further. For the bed activity of even 
a comfortable patient caloric requirements may reach a value 
of 15 per cent. Finally even under basal conditions there is 
considerable contribution to the basal requirements by the 
energt' expended in maintaining muscle tone. It is safe there- 
fore to state that her energ\- requirements were 40 to 50 per 
cent below those for a normal person of her size. The basal 
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requirements of such a normal person v.r 
calories. On the basis of the above calc 
would not be using over 600 calorics 




^ r, 


Illation thi- T’ 


One can no-v app 


‘T'T^ ‘ 


live in the fare of v.hat arc'-unt'-o 


how she has been able to live in 

a three months’ starvation period. The di^t v.hir;, v..-- . 

her by tube contained 2.s44 calorie^ and four 
amount expended on her admission to the ho-pdal. 

The tube feeding was ronlinued foi Un day- .\t - 

she regurgitated and vomitef) so that it wa- impo--il>a I'-r . 
to retain the full quota of food. .‘\1 the f nd of ihv- y' -■ ' 
was strong enough to take food by mouth at ftequTii int'T’. 
Progress was satisfactory fftr eighteen day- until th<- irt'^rr. 
who had taken care of her was transferred to anotl/fr 
She at once began to fret and make all .'•ott- of r /'n pl.aiut- 
She lost her appetite and look her food ])oorly. At ihi-- point 
the nasal catheter was inlroduret] and fteriing- rontinv.fff 
With the passage of c'l week’s time anrl the a^'-i'-tajuu of tl-.r 
nasal catheter, she was able to forget her att.arhnunt to thf 
intern sufficiently to return to oral feedings. 

About five weeks after her admission she ag.iin w;o lenily 
upset when her husband failed to ]iay her an exi>erted virit. 
Loss of appetite and vomiting followed. 'I'lie na'-.il eatlu l» i 
cured this in three days. 

After a three months’ slay in the hospital shi' \\;e di^-- 
charged with recoverj^ advanced sufficiently .'-o tliat sh<' »<i\ild 
move freely in bed, and feed licrself with some a'-si'-t.itu e 
There were a number of conferences between lier .•iiid tin- 
psychiatrist. At the conclusion of these conferenre,'- it .-eemeil 
quite evident that the patient was physicallv ami inentallv 
inadequate to meet her problems. 

The sequence of events which led to the condilioii prcscnied 
entrance to the hospital may now be reconstructed. An 
c- of cystitis which would not have disturbed an ordinarv 

ourpnaT became tired 

was M • remain in bed than to be up. It 

iogetuTnlV^^ uotWng, an inadequate diet, tlian 

prepare adequate food. Various neuritic pains 
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appeared for which she took medicine and continued to eat 
inadequately . Finally the full picture of emaciation and paral- 
ysis appeared. It w’as so extreme that her physicians made 
various incorrect diagnoses and she was passed from one to 
another as a hopeless case of Simmonds’ disease. It is inter- 
esting to note that the correct diagnosis of peripheral neuritis 
on the basis of avitaminosis was made by the intern at the 
close of his careful history and physical examination. Again I 
[visb to emphasize the fact that there is no substitute for a 
careful history and examination of the patient if correct diag- 
noses are to be made. 

Case IV. — H. R., Hospital No. 36346. The patient pre- 
sents an extreme degree of weight loss induced by ill-advised 
methods of weight reduction and the lighting up of a fatal 
disease. 

The patient, a thirty-iour-year-old female, was well but 
obese until May, 1933, at which time she undertook a reducing 
regime. She took daily a dose of saline cathartics^which she 
saw advertised and which was purchased at a drug store. The 
salts spoiled her appetite so that she could not eat. The food 
was gradually restricted to one meal per day consisting of 
cheese, coca-cola and soda pop. The use of the salts was con- 
tinued until Thanksgiving at which time she could retain no 
food. About January 1st (six weeks prior to admission), 
she vomited even water. Since January she has had a pro- 
ductive cough and she has suffered from numbness of the 
fingers and toes. Her total weight loss has amounted to 150 
pounds in eight months. The patient continued to vomit after 
admission to hospital; the food was returned immediately after 
it was eaten. .■c-Ray of esophagus showed the typical cigar- 
shaped shadow seen in cases of cardiospasm. The sputum 
was large in quantity, offensive in odor, contained fusiform 
bacilli and spirochetes. Just prior to death tubercle bacilli 
were found. x-Ray showed multiple cavitation in the upper 
and lower lobes of the right lung. The course was steadily 
dowiward in spite of all therapeutic measures f nasal oxj-gen, 
nasal catheter feeding, therapeutic pneumothora.x). 
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On autopsy the large cavities in the rirht upp'T 
lower lobes were found associated with nunKr‘'Hi' oi.t. - i 
areas of abscess formation. The peribronchial clano- 
enlarged, soft and apparently scminecrotic. Tt i- in^r' 
in this connection to note that the Mantcaur tc-i rao' 
strongly positive test with an area of actual nccr<'i.-is in 
center. 

This is a most instructive case because it show-s th-- vers- 
great importance of the food elements in the body s rc'i-t.'ir,'''’ 
to disease. There was a maximum of exudation and Iran'iid.'i- 
tion. The migration of organisms through the blood vf'-<'i' 
and tissues was unimpeded. The picture in the lung wa- ibat 
of spontaneously developing areas of liquefaclivc nrernd' 
The entire lungs and lymphatic system were undergoing solu- 
tion comparable to the melting of ice. It would be a hiebly 
speculative procedure to assign to any particular food element 
responsibility for resistance to infection, but the dissolution 
of this patient’s body was accomplished by the simple process 
of withdrawing adequate quantities and kinds of foods. 

VITAMIN B, AND B, DEFICIENCY 

Case V. — E. hi., Hospital No. 42573. In this patient the 
weight loss was not so marked but the destructive effect on 
the body was none the less significant. 

This sixty-two-year-old w^oman entered Uie hospital on 
March 12, 1935, and told this story. She became sick in 
June, 1934, but a physician w^as not consulted until October, 
1934, and no medicine was taken prior to that time. At Uie 
onset there was numbness, pain and swelling in the hands and 
feet. Her physician made a diagnosis of arthritis and pre- 
scribed cinchophen. The patient’s condition grew steadily 
worse, her actmties were reduced by the pain. On entrance 
she had not only swelling of the hands and feet but she was 
also dppneic and orthopneic and in a low-grade state of 
confusion and delirium. A diagnosis was at once made of 

|uu tiple peripheral neuritis” but we were uncertain as to tire 
c '0 ogical agent. Since the process was so painful, arsenic 
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was suspected. Her medicines were checked but none of them 
contained arsenic. The hair contained only a small amount. 
However, she was given sodium thiocyanate intravenously with- 
out improvement. So this diagnosis was abandoned. One next 
considered an alcoholic neuritis or alcoholic pellagra. She not 
only had extreme pain as noted above but she developed a 
severe diarrhea as soon as food and oral medications were 
begun. The patient and her husband both denied the use of 
alcohol in any form, but they admitted that for six months 
prior to the onset of her s}nnptoms, they had lived on reduced 
rations of food. They were too proud to go on relief and 
were trying to weather the storm alone. Now that it has 
been established that the cases of alcoholic pellagra are due 
to dietary deficiency, the patient preferring to drink alcohol 
rather than to eat, it is easy to ascribe a painful multiple 
neuritis to avitamitosis directly without the necessity of in- 
voking alcohol as an etiological agent. This patient may there- 
fore be classified as deficient in both Bi and B 2 . 

Because of the irritable gastro-intestinal tract, it was neces- 
saiy during the early stages of her hospitalization to resort to 
intravenous injections of fluid to protect her water balance. 
WTren the diagnosis became clear, she was at once placed on 
intramuscular injections of liver extract, a form of therapy 
which has been found valuable in alcoholic pellagra. Improve- 
ment was progressive and rapid. Later physiotherapeutic 
treatments gave her great comfort. 

VITAMIN B, DEFICIENCY 

Case VI.— M. S., Hospital No. 48221. The patient is a 
sixteen-vear-old girl who has spent her life on a farm. She 
entered the hospital March 3. 1936 with the following com- 
plaints. 

Swelling, discoloration and gangrene of both feet — one 
month. 

Expectoration of clotted blood at irregular intervals for 
two years. 

Swelling of fingers — four months 
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Her heaUh was fair until December. 193^. Al ibi- 
swelling of the feet and ankles appeared in ih^' ii/'mir... ? o 
became progressively worse so it was difneull 1^* ye' k''' *' 
on by evening. There was a purplish discoloralinn ''U' ik'’ 
and ankles and a loss of feeling. She went to brd and rrmair/o 
there until May, 1935. Contrast batb^- were tried but di^^'-r.- 
tinued because of the pain. \'arious t>pe,s of ointmfnt' ano, 
salves were ineffectual. 

In spite of an alleged good appetite during her live month' 
in bed she lost 25 pounds. In May. 1935, she became more 
active, the color of her feet improved and swelling dr creased. 
Throughout the summer she felt tired and lacked energy.'. In 
November, 1935, the feet again became .swollen and purple, 
especially the toes. The skin over the feet became harrl and 
felt “petrified.” Intermittent pains appeared in the toes. Tim 
small toe of left foot turned black and was removed one week 
ago. In January^ large blisters developed on both feel which 
discharged a bloody fluid at times, at otlier times a straw- 
colored fluid. More recently (five weeks) the fingers became 
purplish with white round hard tips. She denied having had 
frostbite at any time. 

Two years ago she began spitting up thick bloody clot.s in 
the morning at four- to six-week intervals. At tin's lime she 
bled from the nose also. On further questioning she stales 
^at she has had a good appetite and has eaten well. There 
IS no history of the development of bilateral blanching of hands 
or feet on exposure to cold. 


The examination reveals a girl who is fairly w'ell-nourishcd 

ut much underdeveloped for her age (sixteen). She had the 

appearance of a child eleven years of age. She is not in any 

acute pain. The hands and feet have been described. There 

's a lack of hair and development of secondary sexual char- 
acters. 


The neurological examination showed the cranial nerves 
normal except for an internal strabismus on the right side. The 

normal as regards sensation, power 
and reflexes. There is weakness of the dorsiflexion of 
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ankle, plantar flexors of ankles, and corresponding weakness 
in the toes. Knee jerks increased, ankle jerks normal. Flexion 
to Babinski, calves tender, Achilles tendon quite tender. 
Patient cannot walk on heels with toes off the floor. Plantar 
surfaces hyperesthetic, trophic ulcers on feet. 

The laboratory studies were complete. 

Blood, hentoglobin 12.5 Gra., red blood corpuscles 4,820,- 
000, white blood corpuscles 7.6, differential normal, coagula- 
tion time ten minutes, bleeding time six minutes, clot retracts 
normally, platelet count 340,000. 

Blood Chemistry . — Glucose 90, nonprotein nitrogen 40, 
CO 2 52, cholesterol 222, calcium 9.2, phosphorus 6, Wasser- 
mann and Kahn, negative. 

Oscillographic studies showed normal findings for both 
legs. 

X-Ray Studies. — Right foot showed decalcification which 
is probably in the nature of secondary atrophy due to disuse 
or trophic disturbances. 

Lower spine no pathology such as a spina bifida. 

Chest negative. 

Biopsy of leg muscle showed normal vessels. 

Diagftosis. — Raynaud's disease was eliminated because 
there was no history of intermittent blanching of feet and 
hands on e.xposure to cold. 

A very' early onset of hypertensive disease was ruled out 
by the normal oscillographic response and the normal micro- 
scopic appearance of blood vessels in the biopsy. 

Trophic changes in feet secondary' to a vertebral anomaly 
was eliminated by .r-ra,v plates of spine. 

Since the patient had e\adences of bilateral muscle weak- 
ness. trophic changes (gangrene and blebs), tendon tenderness. 
h\p)eresthesia of plantar surfaces, a diagnosis was made of 
•■‘peripheral neuritis” probably due to lack of antineuritic 
vitamin. 

Trcatyncnt. — She was continued on ward diet and given 
brewers’ yeast. 6 Gm. per day. Her recovery' began at once 
and was completed at the end of three months when she was dis- 
charged. 
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This case is extremely interesting since it Tecord- a ^ ^ 
NTtamin Bi deficient' in a young child v;ho ha^ be-n uar-i 
on a farm where presumably there was an abundanc^' o, k- - 
containing the antineuritic vitamin. 

VITAMIN C DEHCIEKCY 

Case VII.— L. M., Hospital No. 47499. Present r^.w- 
plaints: vomiting— three years. 

Lower abdominal cramps — tliree years. 

Localized pain in left upper quadrant. 

Hematemesis — four months. 

■Epigastric pain — four months. 

She had stomach trouble off and on all her life. /\t age 
of fourteen years she almost drovmed and since then her 
troubles have increased. Chronologically the events may be 
summarized. 

Age sixteen, 1931 appendectomy, recover^' poor; remained 
in bed for six months. 

Interr^al of acthnty three months’ duration, terminated by 
vomiting, returned to bed for six months, at end of which lime 
a diagnosis of pulmonary tuberculosis was made. Entered 
sanatorium in fall of 1932 and remained a patient until 
January, 1936, except for a short period when she was in ho.-;- 
pital for surgical treatment. During the period of sanatorium 
care she has had a continuous abdominal problem. At times 
this was characterized by cramps and vomiting, at otlicr times 
diarrhea and bloody stools. In 1933, an abdominal exploration 
was made and a portion of bowel removed because of tubercu- 
lous enteritis. In 1934 tonsils were removed. In September, 
1935, the vomiting increased to the point at which she lost 2 
meals per day. In November, hematemesis of small amounts 
began and has continued to the present. There is also asso- 
ciated -with this bloody bowel movements. She enters the hos- 
pital on diet management consisting of milk and cream and 
alkaline powders. 

The physical examination reveals a young white female 
whose premous weight has been 115 pounds, whose expected 
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weight is 130, but whose actual weight is 87 pounds. She hic- 
coughs persistently during the examination and has vomited 
one time. She looks worried and complains chiefly of ab- 
dominal pain and soreness. The examination except for the 
abdomen and general appearance was not remarkable and will 
be omitted. The gums were in fair condition and were not 
bleeding and did not contribute the blood to the sputum. 

Laboratory Studies. — Urine, acetone albumin trace, 

urobilin 0. 

Stools, blood ~f +. 

Blood, hemoglobin 11.2 Gm., red blood corpuscles 4,000,- 
000, white blood corpuscles 4400, platelets 250,000 differential 
normal, leukocyte count later dropped to 9850, hemoglobin 
remained unchanged. Wassermann negative. 

Chemistrj^ normal limits. 

Sputum, negative for tuberculosis and Vincent organisms. 

X-Ray. — Chest, increase in shadows of hilum no paren- 
chymal changes. 

Genito-urinary tract, esophagus negative. No organic 
lesion, irregular distribution of barium in intestine with forma- 
tion of isolated masses suggestive of intestinal adhesions and 
spasticity. 

Barium enema, no obstruction or filling defects. Kidneys, 
intravenous pyelograms, no apparent pathology. Proctoscopic 
examination — no ulcerations or pathology up to 25 cm. 

Esophagoscop\" — no pathology and no indication as to 
source of bleeding. 

Diagnosis . — The diagnosis in this case offered many possi- 
bilities. She was sent to the Research Hospital by her phys- 
ician on the assumption that she had an intractable tuberculous 
enteritis and that an intestinal obstruction was imminent. It 
was felt that the case was one that would require surgery. One 
had only to read this patient’s history’ to realize that we were 
dealing with a food deficiency. She might have tuberculosis 
but there could be no doubt that her diet was inadequate in 
calories and in other essentials. Hence it seemed wise for the 
time being to fix our attention on the nutritional problem. This 
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view was further justified when no ulcerations were -An in 
the esophagus and rectum and no organic disease.' of . 1 
was revealed by .r-ray. The bleeding was attributed to a capil- 
lary' disease since the platelet counts and bleeding time >.fTf 
normal. Since vitamin C (ascorbic acid) regulates the col- 
loidal conditions of intercellular substances, it was clear that 
among other things, we were dealing with a deficiency in thr- 
N'itamin. 

Treatment . — The management of this patient taxed onr 
ingenuity' and patience to the limit. The plan followed wall 
be briefly summarized: 

1. By repeated interadews on the part of the house officers, 
she was persuaded that she had a chance to get well provifiinc 
she would cooperate. This was not an easy task since we were 
dealing with a young girl who had been bedridden from sixteen 
to twenty-one years of age, had spent four years of this time in 
a sanatorium for tuberculosis and had been subjected to 5 
surgical procedures of questionable value (appendectomy, re- 
section of bowel and tonsillectomy). 

2. The fluid balance at first was maintained by almost daily- 
injections of 5 per cent glucose in buffer solution. 

3. Blood transfusion. 

4. Utilization of all the known tricks to keep her from 
vomiting. 

5. The daily or everyr other day intravenous injection of 
ascorbic acid (vitamin C) in 100- to 200-mg. doses. 

The bleeding stopped within a short time of the use of the 
ascorbic acid. Her pain subsided and she left the hospital 
at the end of four months, eating the ward diet and with a gain 
of 8 pounds. 


general considerations 

u, in treating the sick, one can keep before him the con- 
ception that there are certain indispensable requirements for 
the proper functioning of the body and that these must be met 
m sickness more rigidly than in health, he will have a most 
valuable aid in therapy. He will find that many symptoms 
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presented are not necessarily a part of the disease but they may 
be due to the neglect of some of the common laws of nutrition. 
If these are corrected the disease loses its terrors. The great 
outstanding contribution of this nature was made by Coleman 
in 1912 when he described the treatment of typhoid fever 
patients with high calorie diets. 

Suppose we consider for the moment the symptom of in- 
continence of urine, urinary retention and incontinence of 
feces. When such symptoms are mentioned to a physician he 
at once begins to think of a serious disease process, and yet 
I have been struck by the frequency with which these occur 
in such cases as I have been describing. All of the patients 
who have entered the hospital with profound undernutrition 
and wasting have had incontinence of urine and feces, and 
have recovered from these by being fed. Time does not permit 
me to cite the details of the records of 2 other cases suffering 
from malnutrition who had urinary retention. Both of these 
patients were submitted to cystoscopic studies and there were 
no evidences of obstruction found and there was no cord blad- 
der present. \^Tien they were in nutritional balance the bladder 
functioned perfectly. After all the disease or infection may be 
producing its symptoms by destroying vitamins or interfering 
wdth their function. It is logical to believe that the vitamin in 
question might be furnished in such large doses that the infec- 
tion could not completely rob the body of its action. Then the 
patient would be relieved of his annoying symptom in spite of 
the fact that he may not be cured of the disease. From this 
viewpoint the physician would be constantly bending his 
energies toward the objective of keeping the bodily processes 
functioning physiologically rather than allowing them to be- 
come pathological. 

It would seem unwise to close this discussion without 
calling attention to the large psychic element in nutrition. The 
vegetative mechanism is constantly subjected to reflexes orig- 
inating in the mental field. If these are pleasurable, there is a 
facilitation of digestion, if they are not there is inhibition, 
disturbing bit of news is receh-ed and the individual loses 
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his appetite, if the adjustment is difficult he may hr cor,/- nan- 
seated and vomit. One has only to look at the nervoii' 
patients who are suffering from anxiety neuroses to tosV,?' tV/ 
great blockade that the mind offers in these patients to main- 
tenance of a normal nutritional state. We may ioref- fnnd f.n 
them, but we could accomplish our ends much better if th'’ 
anxiety status could be removed. 

The great majority of nutritional problems arising' in tlm 
young spring from some abnormal psychic reaction. Tnr -f 
may be the results of improper education or unfortunate cir- 
cumstances, but rarely is the nutritional problem met until (hr 
psychic adjustment is made. Reference to the cases cited will 
show the large part played by the psychiatrist in their treat- 
ment. 
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CLINIC OF DR. C. A. ALDRICH 
Children’s ^Memorial Hospital 

THE USE OF VITAMINS IN CHILDREN’S DIETS 

It is quite natural that physicians interested in the care 
of children should have responded early to the implication'- 
resulting from the discovery of the various vitamins, bccau'-r 
the most marked \dtamin effects are upon the gron-ing animals. 
Antagonism tinged udth incredulity was the first reaction, later 
came gingerly acceptance, and the present attitudes range from 
extreme skepticism to eJitreme enthusiasm. The extent to 
which various clinicians use these accessor}' food factors in 
their actual work, therefore, varies considerably. It is the 
purpose of this paper to outline the known facts about their 
functions so that the reader may use his own judgment in mak- 
ing use of these therapeutic and preventive agents. 

GENERAL GROWTH EFFECTS 

It may be stated at the outset that practically all of the 
known vitamins seem to be necessary' in order that general 
growth of the body may proceed. In view of the extremely 
small amounts necessary to permit of general growth, it is 
unlikely that they supply necessary building stones in the 
process. It seems more probable that they act as catalysts in 
the chemical processes characteristic of growth. It seems 
quite well established that the amount of growth is not quanti- 
tatively' dependent upon the dosage of administered vitamins. 
In other words, the statural possibilities of an individual are 
not dependent upon quantities of vitamins in excess of those 
necessary' to catalyze the growth reaction. This fact should 
make the physician skeptical about enthusiastic statements 
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made by experimenters as to increases in growth due to vita- 
mins. In one extreme case I recall that an increased growth of 
100 per cent was claimed to.be due to treatment Avith vitamin 
B. This is manifestly impossible in normal animals, and if it 
were possible would be highly undesirable since there is con- 
siderable evidence to show that abnormally rapid growth tends 
to shorten the life span. 

One would expect to find increased rate of growth as a 
result of vitamin feeding only when the test group of indi- 
viduals was compared with a control group kept under condi- 
tions of vitamin deficiency. 

EFFECTS UPON THE GROWTH AND FUNCTION OF SPECIFIC 

TISSUES 

Even more startling than knowledge of this general growth- 
promoting function is the fact that each vitamin seems to have 
a specific influence on the histologic development and function 
of definite tissues. Therefore, in the case of each vitamin, it 
is possible to demonstrate pathologic lesions resulting from 
deficiencjf diets. In this field, the effect of vitamins is to a 
certain extent quantitative. The severity of the pathologic 
changes varj’^ with the degree of the deficiency and its duration. 

It is probably true that the function of many of the endo- 
crine glands is related to specific vitamin changes, but this 
field of investigation has not yet been explored adequately. 
The parathyroids are known to be associated in function with 
vitamin D and the suprarenals probably complicate the prob- 
lem of vitamin C. Many vitamin problems may be cleared up 
when their relation to hormones is understood. 

VITAMIN A 

Because it was for a long time unsuspected that there was 
more than one fat-soluble \'itamin and because we did not 
realize that vitamin A could be synthesized in the body from 
its precursor carotene, accurate obsen,-ation5 about this sub- 
'^tance were delaved for many years. It has been definitelv 
shown that it is essential for general growth and for life itself m 
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experimental animals. The following table summarize ih/ 
specific local changes found in vitamin A deficiency 

(fl) Xerophthalmia and hemeralopia (night blindnc.vH. 
(b) Secondary^ infectious processes due to abnormal epith- 
elium in the upper respiratory' tract, luncs, gland= 
and genito-urinary' tract. 


(c) Renal lithiasis. 

{d) Sterility'. 

All of these changes are due primarily to keratinization oi 
mucous membranes, which is the ty'pical histologic lesion de- 
monstrable. 

Since it is true that vitamin A and its precursor carotene 
are liberally supplied by nature in ordinary' foods, it is evident 
that absolute deficiency of this food factor probably does not 
occur in human beings. Under extreme conditions of fat de- 
privation such as may happen among poverty-stricken people 
and during wars, partial deficiencies may be fairly common. 
The eye conditions have been reported frequently from Scan- 
dina\'ian countries. 

The most controversial point about vitamin A has been 
concerned with its relation to infectious processes. It was 
called the “anti-infectious vitamin” by many men and manv 
observations substantiated this description. It was not until 
the demonstration of its mucous membrane effects, in prevent- 
ing the development of keratinization, that the true function 
of this vitamin in preventing infections became clear. It now 
seems beyond reasonable doubt that protection from infection 
is not dependent upon any immunologic reaction in the blood 
or tissues but does result from the maintenance of normal 


mucous membranes. 

It is easy to understand how the substitution of squamous 
cells could lead to local infections of considerable severity. 
Tyson and Smith list the following changes due to vitamin A 
deficiency; “metaplasia of cuboid or columnar epithelium in 
certain parts of the body, epithelial hyperplasia in various 

"r n submaxillary gland 

epilhehum of the renal pelvis and of the trachea and brLhi >’ 

VOU 21 — 5 
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From a practical standpoint, the most important considera- 
tion today is whether or not prevalent ‘"colds” are due in part 
to avitaminosis A. The question has not yet been satisfactorily 
answered in spite of considerable research, as many experi- 
ments have resulted in contradictory or equivocal findings. In 
my opinion the problem resolves itself into one of socio-eco- 
nomics, because the only type of people at all likely to be 
undernourished with this substance are those who are poverty- 
stricken. It may be of clinical importance that the babies of 
such people have a much higher morbidity and death rate from 
mucous membrane infections and their sequelae than is suf- 
fered by the young infants of the more privileged social groups. 
Since these poor mothers and babies often exist on diets con- 
taining very little vitamin A, it is conceivable that avitaminosis 
exerts a controlling influence here. At any rate it would seem 
but just to attempt an en masse improvement in the dietary 
supply of this factor in the poverty groups. Whether or not 
concentrates will be necessary or advisable awaits further 
knowledge as to dosage. From the standpoint of the baby’s 
diet, much has already been accomplished in the routine ad- 
ministration of cod liver oil, an excellent source. The weak 
spot in our plan is found in the extremely poor prenatal diets 
eaten by most of the mothers. 

The sterility which results from vitamin A deficiency is also 
produced by epithelial changes, keratinization of the mem- 
branes of the reproductive system. There is decreased or 
absent spermatogenesis in the male, whereas in the female the 
changes in the epithelium seem to make implantation of the 
fertilized o\mrn impossible. These abnormal conditions in both 
male and female are reversible so that adequate administration 
of \dtamm A will restore the lost sexual function. 

It is often forgotten that during lactation there is an in- 
crease in the need for this substance in the mother’s diet. 

It should be noted that mineral oils should not be taken 
at the same time that \dtamm A is administered, because the 
fat-soluble vitamin is absorbed by the larger quantity of min- 
eral oil and is thereby prevented from assimilation into the 
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body. More rarely, it bas also been obscr\-cd that r-rtam 
abnormal intestinal and hepatic conditions have intf-Tferf d '.mth 
its utilization after it was thought that adequate dn^ag^ had 
been prescribed. 

Summarizing the practical importance of this vitamin, tlnn. 
it might be said that absolute deprivation is rarely po.vMblr in 
human beings because of its widespread distribution, but that 
partial deficiency is known to occur often enough to have made 
it a matter of considerable importance in certain countries under 
normal conditions and in many during war.s and famines. 
Mdiether or not a relative deficiency' of vitamin is an impor- 
tant factor in the prevalence of mucous membrane infections 
and their more serious sequelae is yet to be determined. Ade- 
quate knowledge as to. dosage is not yet available, but it is 
customary to assume that the amount found in three teaspoons 
of standard cod liver oil is a sufficient daily dose. The inclusion 
of cream, milk, butter and green vegetables in the diet should 
make concentrates unnecessary, in normal children, 

THE VITAMIN B COMPLEX 

In spite of the fact that one of the members of this water- 
soluble group of vitamins was the first to be isolated, the exact 
functions of these accessory food factors are less well known 
than are those of more recently discovered substances. There 
are probably several as yet undifferentiated members in this 
group, but at the present time it is possible to discuss intelli- 
gently only two, vitamin Bi and G (P or Ba). Vitamin Bi is 
heat labile and G is heat stable. 




This has been called the antineuritic vitamin because 
poljmeuntis is the best known pathologic state caused by its 
lack. Beriberi is the best known human disease resulting from 
asntammosis Bi, and is prevalent in oriental countries 

It has been amply demonstrated that animals on diets 

not this IS due to pure avitaminosis is a controversial * 
Manv „b,en.«s ,ee, 0.at lack of ir^e 
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to inanition resulting from the anorexia which commonly fol- 
lows diets deficient in vitamin B. In fact^ it has been claimed 
that all of the pathologic lesions seen in Bi avitaminosis can 
be duplicated in starvation. 

The work of several observers indicates that the mental 
growth of young animals is retarded if their mothers were kept 
on deficiency diets during pregnancy. Unfortunately this con- 
dition seems to be irreversible, since the postnatal administra- 
tion of the vitamin does not restore their mental function to 
normal. 

Changes in the hematopoietic system are likewise found, 
but here again it is possible that inanition plays a role. It may 
be of significance in this regard that many of the newer liver 
extract preparations are found to be excellent sources of this 
vitamin. 

The developmental changes include myelin degeneration of 
nerve fibers extending to voluntary muscles, degeneration of 
the fibers of Auerbach’s plexus, focal lesions in the brain and 
pons, hj^ertrophy of the heart and suprarenals, and atrophy 
of the mucous and muscular layers of the stomach and in- 
testines. Hemorrhages into the osteogenetic system seem to 
be a part of the picture. Consideration of these lesions will 
explain why some men have emphasized that this vitamin is of 
functional rather than of structural importance, and will ex- 
plain the asthenia seen in some of these patients. 

It has been demonstrated repeatedly that during lactation 
there is marked increase in the demand for vitamin Bi. Thr 
is because the vitamin is not excreted quantitatively in th< 
mother’s milk. 

VIT AMENT G CP, B,) 

\VhilG it is probable that in their relation to general growtl 
and appetite this vitamin and Bi are similar, other specific 
functions are quite different. In vitamin G deficiencj', skin anc 
mucous membrane lesions are found in addition to the nerve 
degenerations. In experimental animals, dermatitis, alopecia 
stomatitis, glossitis, and cataract have been found due tc 
deficiency' of this vitamin alone. 
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There is still considerable controversy over the quo? t inn a- 
to whether or not pellagra is a pure avitaminosis G. or P. ru 
those on the affirmative side choose to call it. Certain!}, th/ 
two conditions have been closely linked together. Pellagra can 
be prevented by administering vitamin G, and the disease fre- 
quently occurs in those living on diets poor in this factor. 
Treatment with the vitamin has been successful in those 
patients whose disease was of relatively short duration, but ha' 
been disappointing in those who have been ill for long period- 
of time. It is contended by those who defend the deficiency 
nature of the disease, that tlie nerve and cord degenerations 
resulting are irreversible changes so that cure after sufficient 
time has elapsed for them to take place is impossible under any 
conceivable management. 

Summarizing the points of practical importance about the 
vitamin B complex it should be noted that the vitamins in tins 
group are of primary importance in general growth and for the 
maintenance of a good appetite, at least in experimental ani- 
mals. Without an adequate supply, degenerative ncr\'e lesions 
develop centrally and peripherally. In addition beriberi and 
probably pellagra are caused by avitaminosis B. 

While the dosage has not been adequately worked out on 
human beings, it is comparatively easy to administer these 
factors either in the normal diet by attention to the articlc.s of 
food offered, or by the use of concentrates such as brewer’s 
yeast tablets, carbohydrates with added vitamin B such as arc 
adwsed in infant feeding, or in liver extract prescriptions. It 
is my personal feeling that, since no evidence has been offered 
that there is any likelihood of overdosage, its routine admin- 
istration to young infants is indicated. 


viTAMur C 


_ Although scurvy, the best known condition associated with 
vitamin C, has been recognized for many generations as a 
deficiency disease, this factor was among the last tn a 
covered. Nevertheless, recent chemical dlcove£ W ' 
pensaled tor Ure d.la,. Recognition of te eaac. contposZ' 
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has resulted in making cevitamic acid available in pure 
form. 

General growth and life itself are dependent upon a suffi- 
cient amount of this factor in the diet. After its elimination, 
experimental animals begin to lose weight in about ten days 
and usually die in from three to four weeks. Because it is an 
extremely difficult thing to find a human diet which is abso- 
lutely deficient in this vitamin, patients with scurvy have 
usually run a longer course than this before death. 

All of the pathological changes found in vitamin C defi- 
ciency are probably dependent upon one fundamental lesion, 
capillary damage, a failure in the laying down of cement sub- 
stance between the endothelial cells. In listing the various 
lesions seen one should include edema, serous effusions, hemor- 
rhages into the skin, parenchymatous organs, bones and perios- 
teum, cardiac hypertrophy, enlargements of the shafts of bones 
particularly at the metaphyses, fractures, epiphyseal separation, 
beading of the ribs, and degeneration of nerves. 

Because of the similarity of the nerve lesions in avitamino- 
sis B and C, many men believe that these two water-soluble 
vitamins are intimately related. 

Since the isolation of cevitamic acid as pure vitamin C it 
has been possible to estimate its concentration quantitatively 
in the blood stream. This advance makes unnecessary the 
cruder attempts to demonstrate its deficiency such as the 
various capillary resistance tests. 

Much work has been e.xpended in trying to estimate the 
degree of importance which should be attached to this vitamin 
in regard to dental caries. Enough has been accomplished so 
that we know it to be a factor, but it is undoubtedly only one 
of the many concerned in this complicated problem. 

Critical consideration makes it evident that because of its 
fundamental importance vitamin C should be considered in 
the arrangement of any diet. It is easily administered in fruit 
juices or raw vegetables. -As a practical point which should 
be kept in mind in these days of evaporated milk’s popularity, 
it should be repeated that a potent source of vitamin C should 
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be given all children on an exclusive cooked milk diet. It is 
not uncommon to see patients rvith scui^y in our children s 
hospitals nowadays because this fact is overlooked.^ \Miih- 
amounts as small as 1 or 2 teaspoons of orange juice have 
been known to cure scurew, the optimal dose is probably several 
Umes as great. Most children tolerate from .1 to 4 miners r-r 
more daily. 

VITAMIN D 

This factor did not emerge from obscurity until compara- 
tively recently because it is associated in nature quite closely 
with \dtamin A, and for many years their relative function'^ 
were confused. Thanks to the accurate obseiA'ations of Mel- 
lanby, McCollum, Huldschinsky, Hess, Steenbock and others, 
the importance of ultraviolet light in the genesis of this factor 
was discovered. As a result, activated ergosterol, known in this 
country as viosterol, can be produced in large quantities. This 
is a close approximation to, but is not a pure vitamin. 

Because it is fairly well stored in the body, vitamin D may 
be eliminated from the diet for a considerable time before 
general growth is disturbed, but ultimately it has been found 
necessary for this process. 

The local or specific lesions resulting from relative or com- 
plete deficiency are all due to insufficient delivery of calcium 
and phosphorus to the bones. The bones are soft and fragile 
and present various deformities most marked in the epiphyses 
where the most rapid growth normally takes place. 

The exact pathogenesis of rickets, avitaminosis D, is still 
unknown, although it is recognized that in some way this vita- 
min assists the body in assimilating and retaining calcium and 
phosphorus so that their level in the blood stream is sufficient 
for normal osteogenesis. 

Wfiien massive overdoses are given, thousands of times the 
average generally used, the amount of these minerals found in 
the blood stream may reach pathologic proportions and lead 
to untoward effects. This result can hardly occur, however 
when doses approximating those usually prescribed are ad- 
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Tetany, since it is associated with a low level of calcium 
in the blood, is directly related to vitamin D. 

It is also quite evident that an adequate amount of this 
factor is needed for the formation of normal teeth and jaws. 

From a practical standpoint it is interesting that vitamin 
D in the form of cod liver oil had proved itself so valuable from 
a strictly clinical standpoint that its routine use was advocated 
long before it was known to exist as an accessory food factor. 
It is undoubtedly true that in all temperate climates vitamin 
D should be administered routinely to children, as exposure of 
the skin to ultraviolet light is usually insufficient to permit of 
normal absorption of the vitamin. 

It is generally felt that from 1 to 3 teaspoons daily 
is the optimal dose. Various concentrates such as viosterol, 
cod and other fish liver oil concentrates, and various fish oils 
fortified v\dth viosterol, flood the market so as to confuse even 
the best informed physicians. I can only advise that in con- 
sidering the dose to be prescribed, these figures be translated 
into plain cod liver oil equiv^alents. In general, since cod liver 
oil has proved itself so valuable empirically, the more natural 
products should be preferred to those artificially prepared. 
During the summer months this factor may be discontinued if 
the body is exposed frequently to sunlight. 

VITAMIN E 

This substance was the last of the fat-soluble vitamins to 
be isolated. As yet it has not been sho^^m an absolute necessity 
for general growth except in the fetus. It is unusually well 
stored in the body so that the experiments on this problem are 
hard to evaluate. 

The importance of this food factor became evident when 
sterility was produced in experimental animals on diets which 
contained adequate amounts of the other known vitamins. It 
is an extremely interesting fact that the sterility which result.s 
is an entirelv different process in male and female animals. It 
is due. in the male, to degeneration of the germinal epithelium. 
In females it is apparently a result of fetal death, as the 
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embn'os are all absorbed. If a single large dose of the vilamin 
is administered early to pregnant animals, cnougb of the fact 
is stored to permit of normal gestation. 

The degenerative changes found in the germinal epithelium 
of males are irreversible so that in most animals rcadmimstra- 
tion of the mtamin does not restore their ability to impregnatf. 
The secondary sex characteristics are not aficeted by this 
deficiency. 

Sterility due to deficienejf of vitamin E has not been shovTi 
definitely in human beings, but suggestive cases have been 
reported and it remains a possible cause. 

GENERAL CONSIDERATIONS 

After reading such a resume as this of the effects of the 
various vitamins, ones first response is confusion. One wonders 
how the race grew up when it w'as ignorant of all this startling 
knowledge. Such questions as to what degree avitaminosis 
was prevalent in past times, what vitamins are yet to be dis- 
covered, how many pathologic processes as yet of undetermined 
origin will be found due to deficiencies, and just what is a 
sensible attitude to take now, crowd into our thoughts. 

The facts cannot be denied. Many important disease 
entities have been adequately explained and their treatment 
established. We must admit the importance of these sub- 
stances for normal growth and life itself. Shall we then rush 
in and see to it that these substances in the form of known 
concentrates are routinely administered to children? 

It seems to me that the lesson to be learned from all this 
is more fundamental. All of these substances are and have 
been freely available to human beings in the varied diets .they 
naturally consume. It is inconceivable that the race could 
have evolved to its present point if the necessary factors for 
growth were not so easily available. The difficulty has arisen 
from our handling of the food stuffs. In our recent use of 
highly processed and cooked viands we can now see that many 
of the most important accessory factors are destroyed It 
seems to the author that the thoughtful physician of today 
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must see to it that the children he cares for are taught to eat a 
wide variety of foods as little changed from their natural state 
as possible. In this way one would expect to supply adequate 
amounts of the known vitamins and also the ones which future 
investigators may discover tomorrow. Such a program will 
entail not only offering these foods to children but also con- 
siderable modification of adult diets because children will like 
to eat what they see others consuming. It will involve con- 
siderable attention to the growing appetites of youngsters. 
Fortunately most children like foods in a relatively unrefined 
state better than they do more sophisticated foods. Highly 
seasoned and sweet articles of diet should be withheld as long 
as possible from their attention. 

The use of vitamin concentrates will be advisable for treat- 
ment of avitaminosis, but with the possible exception of vita- 
min D will probably not be necessary routinely if the general 
public will insist on a natural diet which is adequate. If the 
present tendency toward refinement of foods persists and carbo- 
h3^drates remain as popular as they have been for the last fifty 
j^ears, it is conceivable that routine administration of concen- 
trates may become necessary. 
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INANITION 


iNANTnoN or emaciation is a s\Tiiptom fine tn starwaCnn 
or to disease, or may be the result of both disease and staiA'a- 
tion. The basic cause is an inadequate diet or the faulty utili- 
zation of an apparently satisfacton,’ diet. The metabolism of 
absolute stan'ation has been studied in professional fosters ard 
in experimental animals. These studies emphasize the fari 
that food is necessarj'^ for the preser\'ation of life and that if it 
is not obtained the body tissues will be utilized. To protect 
these tissues the basal metabolism assumes a definitely Unver 
level. The carbohydrate stored as glycogen and the “depo'^it 
protein” are oxidized first; then the body fat is drawn upon and 
finally, the body protein. The tissues of greatest phy.«iological 
importance are spared as long as possible.^ When the most 
sital organs are sapped, death occurs. 

Clinically we are concerned with semistarvation (incom- 
plete inanition). This may be due to a diet inadequate in 
quantity or in quality, or deficient in both respects. Many 
functional disorders and pathologic conditions lead to impair- 
ment of appetite and an inadequate intake of food, or to faiilt\' 
utihmion of the diet. Diseases of certain endocrine glands 

w ich are fundamentally concerned with nutrition quickly lead 
to emaciation. 


_ The following patients and case reports 
illustrate various types of inanition; 


are presented to 
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Case I. — ^This patient is forty-five years of age. Her 
height is 66% inches and her weight 106 pounds. She has been 
an example of constitutional leanness, always underweight but 
able to carry on her duties as a nurse without undue fatigue. 
She married at forty years of age and since that time has kept 
house. The past 3 '’ear brought considerable nervous tension 
due to several deaths in her family and especially, to the un- 
accustomed care of an adopted child. She lost much sleep, 
developed anorexia and e.xhaustion, and lost weight. In the 
past sLx months the menses have been delayed and prolonged, 
but scant. Prior to admission to the hospital for a diagnostic 
curettage she flowed for five weeks. There have been no hot 
flashes. 

Examination shows an emaciated woman with scaphoid 
abdomen. Her nervous facies suggests hyperthyroidism al- 
though there is no goiter clinically; her pulse is slow and 
tremor of the fingers is absent. Physical examination is other- 
wise negative. Blood pressure 130-80. Blood examination 
showed slight secondary anemia. Wassermann negative. 
Urine normal. Blood calcium 9.95 and cholesterin 294 mg. 
Of interest is the fact that on June 9th her basal metabolic 
rate was — 41 per cent (weight 101% pounds); on June 11th 
the basal metabolic rate was —27.9 per cent (weight 104 
pounds); and on June ISth the metabolic rate was — 16.3 per 
cent (weight 106 pounds). The change in the basal rate was 
due solelj' to bed rest, a high caloric diet and sedatives: no 
thj'roid medication was used. In two weeks at home on rest 
periods, diet and iron, she has gained 7 pounds in weight and 
feels less fatigued. 

Diagnosis . — Constitutional leanness; functional bleeding 
of the menopause: semistarvation due to anorexia from nervous 
causes, producing extreme exhaustion and a low metabolic rate. 

Case n. — This patient, a lumberman, forty-five \’ear5 of 
age. was admitted to the hospital because of weakne-,'.-. \o-< of 
40 pounds in weight, vomiting, a pressure distress in the epiga.-- 
trium. and constipation. IVeight 126 pounds, heisht 69 inche.'^ 
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Gastro-intestinal symptoms had been present for five year?, bnl 
he had had remissions of as long as four months' duratinn. 
Sjnnptoms appeared in the following sequence; constipation, 
belching relieved by induced vomiting; regurgitation of sour 
material which caused vomiting; a sensation of pressure in the 
epigastrium, relieved by vomiting. The belching and pressuro 
occurred chiefly about two hours after supper and were apt 
to disturb him during the night. The symptoms gradually 
became worse. Six months before admission all of his remain- 
ing teeth were extracted; thereafter he subsisted on a liquid 
diet and during this period he lost 25 pounds in weight. 

Examination revealed a muscular but emaciated, edentulous 
man. Blood pressure 90-60. The abdomen was distended; 
peristaltic waves, apparently of gastric origin, were obscr\-cd. 
No masses were palpable and the liver and spleen were not 
enlarged. Thyroid normal. Heart and lungs negative. Mod- 
erate secondarj’^ anemia present. Wassermann negative. As- 
piration of the stomach at 8:30 p. M. yielded 1000 cc. of food 
material; sarcinae were found. Stools contained no blood. 

The attempt was made to improve his condition before 
operation by frequent small feedings, but frequent aspirations 
of the stomach and loss in weight indicated that the stenosis 
of the pylorus was almost complete. A blood transfusion was 
given and a laparotomy performed. An old ulcer was found in 
the pyloric region. A posterior gastrojejunostomy was done. 
After the operation the patient quickly gained weight but for 
several weeks he had a nutritional edema of the feet. On dis- 
charge, forty-three days after operation, his weight had in- 
creased 35 pounds, to 161 pounds. 

Diagnosis and Summary. —Duodenal ulcer with pyloric 
stenosis. Emaciation due to nonutilization of the diet because 
of vomiting; nutritional edema. Recovery followed a gastro- 
jejunostomy and adequate feeding. 


Case in.-Th,s man was referred for examination in June, 

. n '“8'’ ™ ‘all. and 

weighed 126 pounds. Complaint was made of marked loss of 
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weight, exhaustion, ankle edema at night in the past six months, 
and diarrhea. Symptoms had been present for a year and a 
half, but he had continued his work as a bank manager. In 
October, 1933, he gradually lost his appetite and ascribed this 
to business worries. He vomited at irregular intervals and had 
occasional diarrhea. In May, 1934, a gastro-intestinal study 
led to a suspicion of duodenal ulcer; ulcer management gave 
only temporary relief. In January, 1935, he had from 2 to 6 
urgent, watery, explosive stools daily. An Ewald meal showed 
no free h 3 ^drochloric acid, and the administration of hydro- 
chloric acid, cod liver oil and liver capsules caused a temporary 
gain in weight. The diarrhea, however, continued and on ad- 
mission to the hospital he had lost the weight previously gained. 

Examination showed emaciation, scaphoid abdomen, and 
slight ankle edema. Blood pressure 100-68. Temperature 
normal. Teeth and tonsils showed no infection. Thyroid 
normal; heart and lungs normal; liver and spleen not palpable; 
no abdominal tenderness. Urine showed a trace of albumin, a 
few hj^aline and occasional cellular casts. Wassermann nega- 
tive. Blood count normal. Fractional test meal showed nor- 
mal acid curv^e. Stools showed only a moderate number of 
fat globules; the\^ were negative for amebae in fresh smears 
and in culture; stool cultures showed apparently normal 
bacterial flora. Proctoscopic examination was negative. Oas- 
tro-intestinal x-ray examination was negative save for a peculiar 
dilatation of the upper small intestine ascribed toatonicity; the 
colon was uniformly dilated to a moderate degree. Blood cal- 
cium S.S mg. per 100 cc. Basal metabolic rate —16.6 per cent. 

A balanced diet relatively high in protein content and low 
in fat was outlined: leafy vegetables and fruits were not re- 
stricted. A daily program insuring rest periods was planned. 
Liver extract was administered intramuscularlv' twice a w'eek, 
and liver extract by mouth, calcium gluconate and vio.sterol 
were given. Improvement was rapid on this regimen. After 
four months the intramuscular injections of liver v/ere discon- 
tinued. The patient now weighs 165 pound.s and feels vrell. 
He has one or rarelv two formed stools dailv He has had 
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several mild relapses when he has included mucli roughacc m 
his diet and had loose stools with an upper respiratorv- in- 
fection. _ . 

DiagnoifS.— Nontropical sprue, relieved by inlramuscutar 

injections of liver extract; inanition due to faulty utilisation 
of diet as the result of diarrhea. Noteworthy findings were 
atonicity of the upper small boNvel and the colon, a low basal 
metabolic rate and a slight hj^pocalcemia. 

Case IV. — In this case emaciation was progressive for 
over ten months; cachexia was present for at least four months 
prior to death. The patient, a man forty-one years of age. 
developed painless jaundice after an attack of nausea and 
vomiting. After eight weeks an e.xploratorj^ operation was 
advised and he entered a hospital. There ^Yas a delay of three 
weeks, after which he had a hemorrhage from the bowel. .Sev- 
eral blood transfusions were given and finally three months 
after the onset of the jaundice, an operation was performed. 
Exploration was brief because of his poor condition. Gall- 
bladder infection, a diffuse hepatitis and inflammation of the 
pancreas were reported. The gallbladder was drained. Drain- 
age continued for three months, during which lime he had 6 
attacks of fever and chills. The jaundice finally cleared uir 
and the patient was discharged in an emaciated state but feel- 
ing fairly fit. After a month at home he had an attack of 
vomiting and diarrhea followed by chills and fever. Slight 
fever continued thereafter. 

Finally, about eight months after the initial jaundice, he 
was admitted to the hospital, cachectic, slightly jaundiced and 
mth slight fever. Red blood corpulses 3,560,000; hemoglobin 
53 per cent. Stools contained bile pigment. A laparotomy 
had been planned for suspected biliary disease and subacute 
hepatitis, but the patient’s condition scarcely warranted sur- 
geiyc Signs of gastric retention appeared and a barium meal 
showed gastrectasis, believed due to duodenal obstruction. A 
laparotomy was performed but before satisfactory exploration 
could be carried out the blood pressure fell to a very low level 
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A Jejunostomy was hurriedly done and a catheter implanted, 
the bowel being fixed to the abdominal wall. Jejunal feedings, 
averaging 1500 calories daily, were given by means of an auto- 
matic pump, and the stomach was aspirated through a nasal 
catheter. The patient lived for six weeks. Cachexia reached 
a maximum degree. Terminally, he became deeply jaundiced 
and developed ascites and edema of the legs. After abdominal 
paracentesis, a nodular liver was palpable. Necropsy showed 
a primary carcinoma of the ampulla with extension into the 
head of the pancreas; the liver was riddled with metastases; 
the common bile duct and the pancreatic duct were obstructed. 

Diagnosis , — Carcinoma of the ampulla of Vater, with liver 
metastases; obstructing jaundice; progressive emaciation of 
ten months^ duration. The prolonged clinical course strikingly 
emphasizes the fact that food will keep an individual alive in- 
definitely provided no complications occur. In this case jejunal 
feedings kept the patient alive for six weeks although emacia- 
tion w^as progressive because of carcinoma which prevented 
utilization of the nourishment supplied. Death finally occurred 
after a large percentage of liver tissue had been replaced by 
metastases. 

Case V. — This patient, a married woman, twenty-six years 
of age, w'as apparently in good health in 1931, w^hen she de- 
veloped classical symptoms of diabetes. \\Tien she came to the 
hospital for treatment and instruction six w^eks later she 
weighed 120 pounds. Her height was 64 •'^4 inches. Physical 
examination was negative: the basal metabolic rate \vas normal. 

Obser\’ation has been continued for almost five years. The 
diabetes has been fairly well controlled by means of insulin and 
a weighed diet pro\dding 40 to 50 calories per kilogram of her 
present body weight of 116 pounds. There are, however, 
marked fluctuations in the fasting blood sugar level and there 
is occasional glycosuria. Emotional disturbances have been 
obser\*ed to produce hyperglycemia. On the other hand, severe 
hypoglycemic reacUons have occurred after unaccustomed ex- 
ercise and when meals have been delayed. The susceptibility 
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to reactions is ascribed to a low hepatic glycogen rcscn-c. 
Undernutrition has persisted in spite of the provision of calorir r 
estimated as sufficient to produce a gain of weight under ordi- 
narj' circumstances. The undernutrition is believed to be due 
in part to lack of utilization of the diet because of imperfect 
control of the diabetes and in part to an associated dysfunction, 
difficult to classify, of glands of internal secretion other than 
the pancreas. 

Diagnosis . — Diabetes mellitus, severe; undernulrition, due 
in part to imperfect control of the diabetes but chiefly to the 
tjTje of diabetes present. 

Case VI. — ^This patient, a graduate nurse, w’as admitted to 
the hospital in 1932 because of w'eakness, loss of weight, tachy- 
cardia, dyspnea on exertion, and ner\musness. She was thirty- 
eight years of age, 6714 inches tall, and weighed 117 pounds. 
Symptoms had been present for almost four years. In 1928. 
because of loss of weight, a basal metabolic rate determination 
was made and found to be d-24 per cent. Hospitalization was 
refused at that time. She gradually lost 32 pounds in weight; 
her feet and ankles were frequently edematous after walking. 
Nausea and vomiting had occurred at intervals for a year. 

Examination showed marked undernutrition, a small sym- 
metrical goiter, slight exophthalmos, a pulse rate of 100, and 
a fine tremor of the fingers. A well compensated rheumatic 
heart lesion (mitral stenosis) was present and had been recog- 
nized when she began her hospital training. Basal metabolic 
rate was -f-AO per cent. After three weeks of bed rest, a high 
caloric diet and iodine therapy, her weight increased from 117 
to 129 pounds, and the basal metabolic rate dropped from -f 40 
to -fl7 per cent. A subtotal thyroidectomy was then per- 
formed. Sections of the gland showed hyperplastic goiter al- 
most completely involuted by iodine therapy. 

Recovery was prompt and complete. She has been able to 
continue nursing in the past four years. Her present weight 
is ISO pounds. 

diagnosis. Exophthalmic goiter; inanition due primarily 

VOL, ^ 
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to hyperthyroidism and secondarily to an inadequate diet; 
rheumatic heart disease, compensated and nonsymptomatic. 

Case VII. — This patient, a druggist, thirty-nine years of 
age, weighs 117 pounds and is 70 inches tall. Fatigue and 
weakness began three years ago. In the past two years he has 
lost 35 pounds in weight. Stiffness of the back began two years 
ago; in the past year he has been unable to bend his spine and 
he has suffered pain after getting out of bed. For three months 
he has noted afternoon fever and he has had two or three 
watery bowel movements daily. There is no history of sweats 
or hemoptysis. 

Examination shows emaciation. The spine is rigid. Thy- 
roid normal. Heart normal save for a rate of 92 to 120. Blood 
pressure 106—74. The lungs show limited e.xpansion, dulness, 
high-pitched e.xpirations and rales in both apices. The abdomen 
is scaphoid, soft. Roentgen examination of the chest shows 
fibroid changes with cavitation in both apices. Gastro-intes- 
tinal .v-ray study wms negative save for a slight gastric residue 
eight hours after the barium meal and a colon almost empty 
after twenty-four hours. Roentgenograms of the spine show 
spondylitis deformans but no tuberculous caries. The sputum 
contained many tubercle bacilli; none could be found in the 
stools e.xamined. The temperature is of septic type with an 
afternoon rise to 101'^ and 102^ F. Vhite blood corpuscles 
19.800. 

Diagnosis . — Inanition due to active, chronic pulmonary 
tuberculosis with captation; spondylitis deformans. 

CLASSIFICATION OF INANITION 

Brugseh.^ in 1919. classified emaciation as due to: (1) 
deficient diet (complete inanition or star\'ation. and incomplete 
inanition from food intake, inadequate either as to quantity or 
quality! : (2) increased metabolism, as hvperthyroidism; (3) 
infection, either acute or chronic: (4) progressive protoplasmic 
degeneration, as in carcinoma' (cachexia) : and (5 i diseases of 
metabolism, as diabetes. 

It seems endent that the mechanism of emaciation must be 
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either a deficiency in the intake of food or nonuti1i7.ation of 
the diet, or excessive catabolic processes. On this basis, omit' 
ting from consideration physiological or constitutional leanness, 
which rarely produces symptoms, marked undernutrition may 
be classified as follovrs*. 

l. Inadequate diet: 

(a) Absolute starvation. 

(b) Undernutrition (semistarvation or incorapklc inanition); did de- 

ficient in calorics or in essential "protective’’ constituent (protein, 
\dtamins or minerals), or in both respects. 

Examples: Habit, early satiety, dictar>' lads, unbalanced reduction did?, 
restriction as a result of prc\ioU5 symptoms or treatment; povcily: 
ner\*ous or psychotic factors (psychogenic anorexia) ; therapeutic u?e 
of semistarvation as in recent treatment of chronic cardiac slates. 

2. Faulty utilization of diet : 

(а) Vomiting, ncr\’ous, cardiospasm, pyloric or intestinal stenosis; previ- 

ous surgical anastomoses. 

(б) Imperfect mastication of food due to absence of teeth. 

(c) Dianhea, due to sprue, ulcerative colitis, chronic dysentery', etc. 

(d) Absence of free hydrochloric add; absence of bile in duodenum in 

jaundice; lack of digestive hormones in pancreatic disease; absence 
of antianemia substances; defidency of panacatic hormone in 
uncontrolled diabetes; impairment of hepatic function in liver 
disease. 

(c) HiSuse parenchymatous changes due to bacterial or other toxins; 
cardnoma. 

3 Excessive catabolism, as in: 

(o) Hyperthyroidism. 

(b) Hyperparathyroidism. 

(c) H^npophysial cachexia (Simmonds’ disease). 

(d) Fevers, acute and chronic. 

(c) Leukemias. 

(/) Malignant tumors. 

(g) Drugs, as desiccated thyroid gland and dinitrophcnol. 

Obviously, more than one mechanism may be concerned. 
For example, in fevers and in hyperthyroidism, anorexia may 
occur and result in a deficient food intake. In dinitrophenol 
therapy, in addition to increased metabolic activity there may 
occur dangerous toxic effects on various tissues. 

DISCUSSION 

Emaciation, when present, is apparent on inspection of the 
patient. By comparing the weight with that of the average 
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for an individual of the same age, height and sex, one may 
calculate the percentage of underweight. Lesser degrees of 
undernutrition are frequently disregarded even though the 
realization is becoming widespread that dietary deficiencies are 
common and appear to be responsible for a large, varied group 
of disorders, often ill-defined, including latent scurvy, beriberi, 
and pellagra; edema; dermatoses; anemia; exhaustion; “gas- 
tro-intestinal invalidism” or vague ill-health. Many of these 
disorders occur despite a fair state of general nutrition and 
are corrected by insistence upon an adequate supply of the so- 
called “protective” foods. 

An evaluation of dietary habits should be a part of every 
history whether a routine health examination is made or search 
is made for a pathologic basis of presenting symptoms. In- 
quir)^ as to whether the diet contains as a foundation the neces- 
sary protective substances (protein, minerals, vitamins) fur- 
nished by milk, eggs, leafy vegetables, fruits, meat or other 
foods of high protein content, and butter, surprisingly often 
finds a deficiency even in individuals who are apparently well. 
Since there is ample evidence that prolonged deficiencies may 
finally lead to severe manifestations, correction is a preventive 
measure of importance comparable to the correction of obesity 
after middle age. 

In an undernourished individual the history often gives a 
definite clue as to the probable cause or causes. Many patients 
admit anorexia and a restricted diet. The symptoms described 
and the physical findings suggest the special examinations re- 
quired to detect suspected or possible pathology. When or- 
ganic disease has been ruled out. and frequently when organic 
disease is also present, it is necessarj'' to prove and to demon- 
strate to the patient that his diet is, in fact, inadequate. To 
demonstrate this the patient must make a list of the items of 
food that he has actually consumed and the appro.ximate 
amounts. From such a list one can calculate the approximate 
calories and reach a conclusion as to the qualitative adequacy 
of his diet. 

The principles of treatment of inanition due entirely to a 
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deficient diet are obvious. The problem is to sec to it that lhf 
patient actually follows a balanced diet of caloric content in 
excess of his activity requirements and that he continue^ on 
this diet. In practically even,' case in which u neon troll ablf 
systemic disease is absent, a gain in weight is possible 
the patient is cooperative and willing to make the nccc^'ar> 
sacrifices. Since there are no practical clinical means of df ler- 
mining the total daily energ>' output, it is nccessan,- merely to 
supply a caloric intake that is high and that evidently exceeds 
the caloric requirements. Execution of this program may. 
indeed, be difficult. The patient must be taught food values 
and a program of daily routine, and he must be guided and 
encouraged. Frequently an adequate diet adjusted to indi- 
wdual idiosyncrasies is prescribed, but one finds that the 
patient does not eat it. We must ask him to list what he has 
really eaten. A measured diet or, ideally, a weighed diet is 
preferable. In hospital management ingestion of the pre- 
scribed weighed diet is checked by weighing what is left on the 
patient’s tray. 

Injections of insulin before meals have been used with good 
results in many cases of undernutrition. There is, however, 
a real danger of serious hypoglycemic reactions in emaciated 
individuals who have little hepatic glycogen reserve. The 
threat of a reaction may be of definite psychic value in nerv'ous 
patients who refuse to eat. This is probably the real value of 
insulin in most instances. Various concentrated preparations 
of accessory food factors and minerals that may be used to 
supplement the diet are available. Iron, in the form of ferrous 
sulphate or iron ammonium citrate, is of value since most 
patients with inanition are anemic; its use frequently causes 
improvement manifested by increased appetite. The calcium 
intake, chiefly provided by milk, may be augmented by the use 
of calcium gluconate, lactate or dicalcium phosphate. Liver 
extracts are of benefit in many instances and are available for 
oral or intramuscular use. In addition, vitamin D may be 
administered in concentrated form (viosterol) or may be fur- 
nished noth vitamin A in cod liver oil or concentrates, or in 



86 


CHAIULES A. ELLIOTT, WALTER H. NADUER 


halibut liver oil. Vitamin B may be added by means of 
various wheat germ concentrates. 

In cases of inanition due primarily to causes other than 
dietary deficiency, recognition of such cases is, of course, es- 
sential. Treatment can be successful only in so far as the 
pathology or dysfunction responsible can be removed, con- 
trolled or modified. Thus, mechanical obstruction can be re- 
moved; sprue treated with liver extract and diabetes with in- 
sulin; and hyperthyroidism decreased by iodine and abolished 
by thyroidectomy. 

In all of these conditions, diet remains of great importance. 
In patients with nervous vomiting, fluids by any route and 
feedings by means of a duodenal tube or nasal catheter can be 
given. In exophthalmic or toxic goiter a high caloric diet 
enables the patient to gain weight as the hyperthyroidism is 
checked by iodine therapy, so that the patient approaches 
operation as a good surgical risk. In emaciation due to 
tuberculosis the patient’s hope of recovery is largely dependent 
upon his ability to utilize a balanced, high caloric diet that 
enables him to gain weight, and that provides conditions favor- 
able to healing of the tuberculous process. Even in carcinoma, 
if the patient can maintain his nutrition, his life can be pro- 
longed imtil mechanical complications and metastases cause 
death. 

CONCLUSION 

Inanition is a state of extreme undernutrition due to a 
quantity or quality of nourishment that is deficient for the 
individual. This deficiency may be due to a manifestly inade- 
quate intake of food or may be relative, due to increased meta- 
bolic activity. In other instances the deficiency is due to faulty 
utilization of an average normal food intake. 

Treatment depends on the recognition and relief or modi- 
fication of any controllable functional or pathological condition 
that may be present and that prevents normal utilization of 
foodstuffs or increases metabolic activity. When this has been 
accomplished, in inanition due to disease as in emaciation due 
to inadequate diet, continued daily ingestion of a balanced diet 
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more than sufficient in caloric value to meet the energ\’ require- 
ments of the individual will result in appreciable gain in weight 
and relief of symptoms due to inanition. 
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THE DIAGNOSIS OF LEUKEMIA IN CHILDHOOD 

The diagnosis of leukemia in infanci' or diildhood should 
offer no particular difficulty -when one is confronted wth a case 
presenting the classical symptoms and signs of Uiis condition. 
However, a group of at^fpkal cases, some nonleukemic in nature 
which have clinically resembled leukemia, and others of a true 
leukemic nature which have been mistaken for other disea.'cs. 
often fail to make diagnosis simple and infallible. I wish to 
present, therefore, a group of cases which have been of interest 
and offered differential problems in personal experience. 

The majority of leukemias in the young are of the acute 
t\T)e.^ Chronic myeloid leukemia, while of infrequent occur- 
rence, is an accepted and undisputed disease in childhood and 
the clinical condition is the same as in adult descriptions of 
the disease. Chronic lymphatic leukemia is said by many never 
to occur in childhood. There are some well authenticated re- 
ports which have recently been collected which make it seem 
probable that chronic lymphatic leukemia does occur in child- 
hood, though it is certainly the least common type found in 
young life.^ In this presentation, therefore, I shall limit my- 
self to a discussion of the acute types of myeloid or lymphatic 
leukemia. 

Symptoms.— The symptomatology of leukemia in young 
life may be very briefly reviewed. The onset is usually acute 
with fever, headache, loss of appetite, vomiting and asthenia. 
The initial simptoms are followed by increasing weakness, 
apathy, pallor, and abdominal or bone or joint pain. Of fre- 
quent occurrence are hemorrhages from the mucous membranes 
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or into the skin, cervical adenopathy, stomatitis, and occasion- 
ally nervous symptoms. Dyspnea and cough are noted in 
cases of mediastinal leukemic tiunor. Submaxillary and lac- 
rimal gland swellings are sometimes noted, as well as leukemic 
skin infiltrations. With the rapid developrrient of anemia the 
skin becomes white or lemon colored. Leukemic infiltrations 
occasionally occur in the retina and also in the stomach. In- 
filtrations are more frequent in the intestinal tract, and, when 
ulcerative, may cause diarrhea. Metastatic infiltrations may 
cause tumor formation, as in chloroma. 

From these sjnnptoms it may be seen that leukemia may be 
mistaken for other conditions if a thorough blood examination 
is not made.® Such diseases as diphtheria, ulcerative stomat- 
itis, angina, purpura, scurvy, and endocarditis may \be sus- 
pected from the initial symptoms manifested in the mouth and 
throat and from the hemorrhagic tendency and the febrile 
course. 

Cytologic Differentiation. — ^Leukemia may be suspected 
when leukocytosis or h3q)erleukocytosis is present, though it 
may be characterized by leukopenia throughout its course. 
Morphologic examination of the blood is necessary for a def- 
inite diagnosis. Predominance of immature forms of myelo- 
cytic or lymphatic type will differentiate myelogenous from 
lymphatic leukemia. Prevalence of immature cells and smudges 
aid in the diagnosis. 

In mature tjqses of cells the oxydase reaction is positive 
for the myelocytic type and negative for the lymphocytic type. 
However, younger myelocytic cells, as myeloblasts, are also 
oxydase-negative. Cases are reported in which monocytes 
were the predominant type of cell and these are considered by 
many to be a third type of leukemia known as monocytic 
leukemia.'* These are believed by others to belong to the 
myeloid or the lymphatic types. Stem-cell leukemia is a term 
applied when very immature cells predominate. 

Leukemia is most often associated with a leukocytosis, 
though it is becoming more generally recognized that many 
cases are characterized by a leukopenia throughout their course. 
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I have, tlierefore, divided the material to be presented into, 
first, a group where leukocytosis occurs and. second, into a 
group where leukopenia occurs. 

GROUP I. DIFFERENTIA.TION WHEN LEUKOCYTOSIS IS PRESET^! 
(^) Nonleukemic conditions simulating leukemia; 

1. Pertussis. 

2. Pneumonia. 

3. Sepsis. 

4. Von Jaksch’s pseudoleukcmic anemia. 

5. Cooley’s Mediterranean er^’throblaslic anemia. 

6. Infectious mononucleosis. 

7. Mediastinal tumor. 

8. Niemann -Pick essential lipoid histioc>'tosis. 

{B) Leukemia simulating other conditions; 

1. Simulating mediastinal tumor. 

2. Simulating rheumatism. 

3. Simulating diarrhea. 

4. Simulating parotitis. 


The following cases illustrate (.<4) of group I in the classi- 
fication presented; 

Pertussis is usually accompanied by leukocytosis and 
lymphocytosis. Not infrequently hyperleukocytosis of such a 
degree may be present that a diagnosis of leukemia may be 
suspected.’’ The following case is illustrative ; 

Case I. — A female infant seven months of age was brought 
to the hospital because she had had 4 convulsions during the 
previous night. A history of a cough of two weeks’ duration 
which had gradually increased in severity was obtained. The 
infant had vomited several times for two days prior to admis- 
sion; this was attributed by the mother to the coughing. The 
convulsive seizures had been of a definite clonic nature and 
were generalized. The infant had been a normal, full term 
deliverer, breast fed, uath no history of previous convulsions 
The remainder of the histori^ was irrelevant and there was 
no histor}- of exposure to pertussis. 

Pliysical examination revealed a fat, well-nourished seven- 
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montli-old infant weighing 18 pounds, 14 ounces. The tem- 
perature on admission was 100.6° F. There was no cranio- 
tabes; the anterior fontanel admitted 2 fingertips; there were 
no enlarged bases and no enlargement of the costochondral 
junctions and no widening of the epiphyses. Otoscopic exam- 
ination of the ears revealed pale, normal drums. There was 
harsh breathing, and a few moist sibilant rales were heard at 
the left base posteriorly. The breath sounds were vesicular 
throughout and there was no dulness or impairment of reson- 
ance. The heart was not enlarged to percussion, the tones 
were clear, and there were no murmurs. The abdomen and 
extremities were normal. The routine complete blood examina- 
tion showed an amazingly high white blood count. The hemo- 
globin was 80 per cent (Sahli); red blood cell count 5,025,- 
000; white blood cell count 213,000. The differential count 
showed polymorphonuclears 27 per cent, small lymphoc 3 d:es 


TABLE 1 

Blood Findings in a Case of Pertussis 


Day. 

White 

blood 

count. 

Polymorpho- 

nuclears. 

Lymphocj’tes. 

Transi- 

tional. 

Eosino- > Paso- 
philes, philcs. 

Small. 

Large. 

Pint (ad- 
mission) 

213,330 

27 

5 

65 I 

0 

3 0 

S«ond 

115,600 

35 

8 

56 

0 

1 0 

Third 

108,000 

38 

10 

50 

1 

1 0 

Ptmrth 

95,000 






Fifth 

88,000 






Sixth ' 

86,500 

37 

42 

18 

1 

2 0 

Eishth 1 

66,000 






Tenth 

58,000 

24 

54 

18 

1 

3 O' 

T welf th 1 

24,600 






Fifteenth 

21,000 

19 

66 

13 

1 

1 0 


5 per cent, large lymphocytes 65 per cent, and eosinophils 3 
per cent. The detailed blood examination is given in Table I. 

Pneumonia is sometimes accompanied by high initial 
white blood counts. 


the diagnosis or leuke^ha in childhood o:. 

Case II. — A. four-j'ear-old male child was taken sick v, ith 
fever and slight cough. On iniUal examination some ralc^ v-err 
heard over the right lower chest, and the spleen was palpalv . 
Blood examination showed a white count of over 'IO.OjO w!lh 
60 per cent large hmiphocjdes and mononuclear cells. Two 
days later the signs' of a frank right lower lobular pneumonia 
were present. Recovery from the pneumonia was uneventful 
by lysis. There was a gradual drop in the white blnod count 
and the differential count returned to normal on the tenth dsy. 

We may consider the blood reaction in this child a^ nf a 
lymphatic tj'pe. ^^Tlile Ijunphocndosis is physiologically pre -- 
ent in the blood of younger children, still there is a ‘‘>1 
child, known as the exudative lymphatic tN'pe. who will rf'por.d 
under slight or severe infections with a IcukocA'to.'is of ly/ri- 
phatic nature besides showing glandular enlargement and fn- 
largement of the spleen. 

Sepsis in infants and young children may show jnotr.an 
manifestations. A leukemia is often simulated when the frKu-- 
of the infection is obscure, the onset sudden or insidioii'; wiili 
fever, the spleen and Ijnnph nodes enlarged, and wlun a pro- 
gressively developing anemia with hemorrhagic manifestation'- 
and atj^ical blood findings occur. The correct clinical diau- 
nosis of the following case was not made clear until the micro- 
scopic sections made during a careful pathologic study revealed 
the true nature of the disease. 


Case ni.~A five-year-old male was taken acutely ill \\itli 
ever and abdominal pain. There was some abdominal muM le 
spasm. The white blood count showed 22,000 cells. SO jn-r 
cent of which were lymphocytes. Appendectomy was followe<l 
y pneumonia, following which the white count dropped Re- 

patient developed a stomatitis 

t O' Hemorrhages from *e mocoos 

rarred md a d™ Purpuric spots of the skin oc- 

ry gangrene of one finger tip teas noted. The 
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spleen was considerably enlarged and the liver palpable. Thr- 
white blood count rose to 57,000 and finally dropped to 900. 
A IjTnphocidic preponderance was noted practically through- 
out the course of the disease. Autopsy showed an organir.inc 
bronchopneumonia with clumps of cocci disseminated in the 
bone marrow and Uver (Figs. 1, 2). Careful examination of 
the spleen and lymph nodes revealed no trace of leukemic in- 
filtration (Fig. 3). With the clinical course, signs and symp- 
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Fig. 3.— Section of lymph node from Case HI; sepsis simulating leukemia. 
Shon-ing no leukemic inflltraUon. Marked increase in plasma celb, charac- 
teristic of sepsis. (X 400.) 


toms, and the blood examinations, this case would have fitted 
perfectly into a diagnosis of acute lymphatic leukemia. The 
complete blood findings are given in Table 2. 

Von Jakscb’s anemia infantum, pseudoleukemia oc- 
curs m infants from six months to two years of age.® It is diar 
aclenzed by a severe anemia, leukocytosis, and with manv 
nucleated red blood cells and other immature cells in thl 
circulating blood. An enlargement of the Uver and spleen is 
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TABLE 2 

Blood Findings in a Case of Sepsis 


Date. 

Hemo- 

globin. 

Red cells. 

White 

cells. 

Ncutro- 

phiies. 

Lympho- 

cytes. 

hlono- 

cytes. 

Lympho- 

blasts. 

11/14/31 

85 

4,100,000 

22,300 

13 

87 

0 

0 

11/15/31 

80 

3,700,000 

14,300 

28 

70 

2 

! 0 

11/17/31 

80 1 

3,600,000 

6,500 

27 

73 

0 

, 0 

11/21/31 

75 1 

3,700,000 

9,250 

19 1 

81 

0 

1 0 

11/25/31 

75 1 

3,800,000 ' 

18,500 

15 

81 1 

4 

i 0 

1/11/32 

65 1 

3,200.000 1 

37,050 

8 

92 

0 

1 0 

3/21/32 

30 

2,000,000 

14,300 

9 

91 

0 

( 0 

4/ 4/32 

30 

1,500,000 

57,600 

3 

' 93 

' 0 • 

( 4 

4/14/32 

45 

2,600,000 

33,600 

28 

70 

2 

t 0 

4/18/32 

45 

2,200,000 

13,000 

BSi 

99 

0 

0 

4/25/32 

41 

1,900,000 

3,300 


91 

0 , 

0 

5/ 4/32 

i 30 

; 1,500,000 

900 

12 

88 

0 

0 


also present. The condition has been associated with rickets 
and infection, and is probably a severe form of secondary 
anemia due to the association of these two conditions. 

Case rV. — The following case illustrates this condition. 
A thirty-month-old female infant was seen with the complaints 


TABLE 3 

Blood Findings in a Case of Jaikch^s Anemia 


Date. 

Hemo- 

globin. 

Red cells. 

1 White 
cells. 

Neutro- 

philcs 

Lympho- 

cytes. 

Mono- 

cytes. 

My’clo- 

c>tes. 

Normo- 
blasts 
per 100 
white 
bicxxl 
ceils 

2/1 

35 

2,070,000 

38,800 

S3 

35 

2 

10 

40 

2/12 

25 

2,050,000 

40,200 

53 

33 

3 

11 

30 

2/17 

30 

2,080.000 

1 34,600 

55 

30 

4 

11 

55 


of vomiting, constipation, loss of weight, and pallor of one 
month duration. Examination revealed a pale, poorly nour- 
ished infant with a rachitic rosary and widening of the epiph- 
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yses. The liver and spleen were large. The lempeTalnTe 
was of a subfehrile character and the Wasscrmann reaction 
was negative. The blood findings showed a leuhocviosis with 
an increase in nucleated red blood cells, and a detailed exam- 
ination of the blood is given in Table 3. 

Erythroblastic anemia is a rare form of anemia first de- 
scribed and named by Cooley,' who differentiated it from Von 
Jaksch’s anemia. It occurs in infants of families originating 
in Mediterranean countries and is of congenital, familial and 
racial incidence. It is a slowly progressing anemia character- 
ized by large numbers of nucleated red cells in the peripheral 
blood. There is enlargement of the liver and spleen, a mongo- 
loid fades, and a characteristic change in the bones on a:-ray 
which show a thinning of the cortices and a widening of the 
meduUarj’’ portion with prominent trabeculation and radiating 
spicules from the inner table of the skull. 


Case V. — A. Greek male infant, two and one-half years 
old, had been normal at birth. At eight months of age it was 

TABLE 4 

BtOQD FesTJKGS DC A CASE OE COOIXY S ERYTHROBLASTIC A-VEHIA 



2,020,000 18,200 

1.960.000 I 26,000 

2.700.000 15,200 

2.600.000 21,600 

1.400.000 16,800 

I,800,00C 31,900 

1.140.000 21,500 

2.120.000 26, m 

1.760.000 20,000 

t 1,100,000 1 10,200 



noted Uiat his abdomen became prominent Oh « . • 
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with an occasional sudden rise; his expression was dull with a 
wide flat nose and with his prominent abdomen he gave a 
somewhat mongoloid appearance. His liver was enlarged and 
his spleen extended nearly to the umbilicus. A detailed blood 
picture is given in Table 4 . 

Acute infectious mononucleosis, sometimes termed Pfeif- 
fer’s disease or glandular fever, is an acute illness with general 
glandular swelling, enlargement of the spleen and fever of long 
or short duration.® There is usually a reddening of the throat 
and at times foUicular spots or a pseudomembranous type of 
angina are present. A leukocytosis is present and is mani- 
fested by an increased number of small and large l5miphocytes 
and monocytes. The course of the disease is usually mild. 
Thoracic and abdominal symptoms may occur from enlarge- 
ment of the l3Tnph glands in these regions. 

The resemblance at the onset to acute leukemia may be 
striking with the throat lesions, fever, glandular and splenic 
enlargement. However, the throat lesions are less extensive 
than in leukemia and clear up rapidly, the disease is generally 
less severe, and the anemia and hemorrhagic symptoms char- 
acteristic of leukemia are absent. Diagnosis from the blood 
picture alone is not always possible, though some authors main- 
tain that the large lymphoc5fl;es and monocytes found in infec- 
tious mononucleosis are pathognomonic for this condition. 

A diagnostic test for infections mononucleosis has recently 
been reported. It has been foimd that heterophile antibodies 
demonstrable in the form of sheep-cell agglutinins have been 
recorded in high concentration in infectious mononucleosis. 
The existence of heterophile antibodies was first recognized by 
Forssman” and they have been investigated by numerous ob- 
servers, particularly by Davidsohn^® in recent times. It has 
been foxmd that certain substances, such as emulsions of cells 
from the organs of various mammals, birds and fish, when in- 
jected into animals such as the rabbit, give rise not only to 
spedfic antibodies but also to nonspecific antibodies which 
may be demonstrated in the form of hemolysis and agglutinins 
for sheep cells. Davidsohn observed the presence of hetero- 
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pHe antibodies in serum disease. Paul and Bunnel vret 
L first to show that heterophile antibod.es m the form o 
sheep cell agglutinins were present in the serum a 
suffering with infectious mononucleosis. They found that 1 1 
antibodies were present in a much higher concentration in thi^ 
condition than in the blood from serum disease or other con- 
ditions. Other investigators have since shown that this te.'^t 
for heterophile agglutinins for sheep cells is a valuable diag- 
nostic procedure in differentiating infectious mononucleosis 
from other cHnical conditions of a similar nature. Agglutina- 
tion has occurred when the titer of the serum has ranged from 
1 :64 to 1 :4096 in cases of infectious mononucleosis.^^ In scrum 
disease the agglutination has been positive in dilutions as high 
as 1-.64. In other conditions the highest titer for agglutination 
has been 1:8. It can, therefore, be said that cases presenting 
the clinical signs and s^onptoms of this disease \\ith Uie accom- 
pan^^ng blood picture whose blood serum shows an agglutina- 
tion for sheep cells in a dilution of at least 1:64 can be diag- 
nosed as infectious mononucleosis. 

Case VI. — four-and-one-half-year-old female child was 
taken acutely ill vrith fever, sore throat, vomiting and enlarged 


TABLE 5 


Blood Findings rx a Case op iNPEcnous !Moxokucleosis 


[ 

jRrfcdls. ! 

White 1 
cells. 

Xeulfo- 

plulcs. 

Lympho- 

cytes 

Mono- 

O'tca. 

Remarks. 

9/25 1 

15 1 4,500,00C I 

28,000 

50 

48 

2 

Spleen 2 + 

10/4 

75 { 4,400.000 j 

U,600 

42 

50 

8 

Spleen \ 

loao 1 

79 j 4,500,000 j 

22,500 

: 26 

1 60 

14 

Spleen l-f* 

10 '20 ' 

i ‘ ••• 

22,100 

38 

60 

2 

Spleen 1 -h 

10 ‘28 

75 ( 4,400,000 

23,300 

32 

60 

8 

Spleen tip 

n 20 

7& ^ 4,S0Q,000 

30,100 

24 

66 

10 

Spleen 0 

12 IS , 

78 j 4,800,000 

j 17,500 

36 

54 

10 

1 1 


cervical glands. The spleen was palpable 2 fingerbreadths 
below tie costal margin. The acute illness was of four days’ 
duration and the spleen was somewhat smaller after one week 
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and remained palpable for six weeks after the onset. The 
blood was marked by a leukocytosis with increase in the 
Ijnnphocytes and mononuclear cells which were persistent for 
some time. There were no hemorrhages or petechial spots on 
the skin. The detailed blood examination is given in Table 5. 

Essential lipoid histiocytosis (Niemann-Pick dis- 
ease) is a disease which occurs in infants under two years of 
age and is marked by mental and physical retardation, an early 
enlargement of the abdomen and enormous enlargement of 
liver and spleen.^® Irregular fever occurs during the course 
of the disease. The blood findings are marked by slight to 
moderate anemia, leukocytosis with some increase in the mono- 
nuclear cells. Vacuolization of the lymphocytes and monocytes 
has been noted. 

Case Vn.— A female infant aged eight months complained 
of anorexia, irritability and protuberant abdomen for two 
months. The infant was pale and irritable, with a suggestive 
mongoloid appearance and gave signs of mental retardation. 


TABLE 6 

Blood Findings in a Case of Niemann-Pick Disease 


Age, montha. 

Hemo- 
globin. 1 

Red cells. 

"VMiite 

cells. 

Neutro- 

phUcs. 

Lympho- 

OTes. 

Mono- Others. 

cjTes. 

8 

55 

3,400,000 

14,200 

45 

1 

55 

Vacuolation of 

9 

63 

3,450,000 

15.000 j 

35 

65 

1 . . monocy'trt. 

10 

60 

3,840,000 j 

13,250 j 

31 ) 

65 

4 

12 

60 

3,830,000 

15,700 

31 

60 

9 

13 

62 

1 3,600,000 

7,000 

1 45 

i 50 

5 

15 

SO 

4,310,000 

' 14,500 

54 

44 

2 

rostojjerative 

j 65 j 3,800,000 1 

1 14,800 

49 

48 

3 


The liver and spleen were greatly enlarged. The eyegrounds 
were normal and the serologic examination was negative. A 
splenectomy was performed and the typical foam cells were 
found in the spleen. 

The detailed blood examination is given in Table 6. 
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The following cases illustrate (B) of Group I: 

Mediastinal enlargements of the thymic area occur m 
leukemia “ This condition may be present before actual blo'^d 
changes have occurred, and the symptoms from pressure on 
the trachea may cause dyspnea. Irradiation of the thorax ^vi1l 
give relief in those cases where leukemic blood chances havr 
not already occurred and the mass may completely recede, a.' 
shown by .v-ray examinations. However, the condition is onl\ 
temporar)', as a leukemic blood picture and ^igns of a true 
leukemia develop after an interval. 

Case VIII. — ^The case of a ten-year-old boy with a non- 
leukemic round-cell tumor of the mediastinum with a Iciikocy- 
tosis of 40,000 simulated this condition. The complaints were 
cough and a 7-pound loss of weight, shortness of breath, dy.'^p- 
nea and pain in the side present for one month. Tlrcre wa^- 
an inconstant fever, and the boy was thin and pale, sliowed 
inrmobility of the left chest, flatness over the left lung anteriorly 
and dulness posteriorly. Thoracentesis resulted in a dry lap. 
A laryngeal cough developed and death occurred suddenly. 


TABLE 7 



Blood Fdojings in a 

Casl of Mediastinal 

Tl'Mon 

Dale 

t j 1 

, Hemoglobin Red cells. 1 

White cells. 1 

Xcuimjrhjlc^ 1 

C\li \ 

VU 

* 'S 1 4,160,000 1 

15,000 

46 ; 

U 

6.7 

j 3,WM).000 1 

40,000 

1 ” 

•10 


Autopsy showed an infiltrative round-cell tumor of tlic anterior 
mediasunum invading the lung and pericardium. The blood 
Imdings are given in Table 7. 

associated with leukemia, with pains anti 

: f ‘T ^ lo'v an acm 

rteumauc fever may be ertoneoosly thought of. 


Case IX. — A male, 
ing ot the right elbow 


nine years of age, complained of swell- 
associated with fever. The child was 
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pale, thin and in considerable pain upon flexing his right arm. 
There was a considerable swelling of the right elbow, a general 
glandular enlargement, most marked in the cervical region; a 
palpable liver and an enlarged spleen. The temperature was 
104° F. The white blood count was 10,450. The course of 
the disease was febrile; an increasing leukocytosis developed; 
swelling and redness of the left elbow occurred as well as of the 
metacarpals of the left hand. Finally the white blood count 
exceeded 40,000 and petechiae and hemorrhages occurred. 
Autopsy revealed the t 3 ^ical picture of an acute l}anphatic 
leukemia. 

The detailed blood findings are given in Table 8. 

TABLE 8 


Blood Findings in a Case of Leukemia Simulating Rheumatism 


Date« 

Hemo- 

globin. 

Red celU. 

White 

cells. 

Neutro- 

phfles. 

Ljrmpho- 

cytea. 

Myelo- 

cytes. 

Lympho- 

blasts. 

4/15 

60 

3,200,000 

10,450 

4 

93 

1 

2 

4/19 

55 


8,100 

I 

95 

0 1 ^ 

4/30 

55 

3,900,000 

15,300 

4 

86 

0 1 10 

5/8 

60 

3,500,000 

23,300 

10 

80 

10 I 0 

5/10 

60 

3,200,000 

44,800 

17 

60 

8 1 15 _ 

5/20 

60 

3,100,000 

148,000 

8 

79 

3 ' 10 

5/26 



340,000 

2 

98 

0 0 ^ 

5/30 



104,000 

6 

94 

0 [ 0 

6/2 

45 

2,000,000 

96,500 

10 

80 

0 10 

6/5 

40 

2,400,000 

94,000 

0 

91 

0 9 


Salivary gland enlargement may be associated with 
lymphatic leukemia. Mikulicz described a condition of chronic 
enlargement of the salivary and lacrimal glands, which was 
bilateral and painless, and which he believed due to a low grade 
infection. Cases of this type are known as Mikulicz’s disease 
while those associated with other conditions have been termed 
Mikulicz’s sjmdrome.^® The relationship of mumps, syphilis 
and tuberculosis to this disease has been suggested. 














































THE DIAGNOSIS OF LEUEE^nA IN CHILDnOOD 




Case X. — A nineteen-month-old infant was admitted vnlii 
the complaint of bilateral swelling of the face for one month. 
He was well-nourished, slightly pale, with bilateral swelling of 
the submaxillarj'^, parotid and lacrimal glands (Fig. 4). There 
was a general glandular enlargement. The white count on ad- 
mission was 11,200, and this showed a decrease with a later 





md sligMy palpable 

h'-pical finding of acufe f i autopsy the 

Slrated. lymphaUc leukemia were demon- 

Tbe detailed blood Sndiogs are given in Table 9. 
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TABLE 9 


Blood Findings in a Case of Leukemia Simulating Mikulicz's Disease 


Date. 

Hemo- 
* globia. 

Red cells. 

White 

cells. 

Neutro- 

pMles. 

Lympho- 

cytes, 

Mono- 

cytes. 

Myelo- 

cytes. 

5/15 

60 


11,200 1 

16 

72 

8 

' 4 

5/21 

50 

3,100,000 

14,200 

6 

90 

4 1 

0 

5/29 

60 ! 

3,000,000 

2,400 

20 

80 

0 

0 

6/6 1 


2,750,000 

5,300 1 

50 

42 

3 : 

5 

6/9 _ 


3,300,000 

3,720 

64 

31 

5 

0 

7/10 

i^B 

3,700,000 

2,500 

51 

38 

3 ; 

8 

7/16 


4,600,000 

7,850 1 

24 

72 

2 

2 

7/19 



12,600 

13 1 

1 

73 

5 

9 

7/29 

45 

2,600,000 

24,550 

1 

92 

1 s 

2 

7/31 

40 

2,200,000 1 

6,350 

1 

96 

' 3 

0 

8/4 

35 

1.500,000 

2,000 

0 

98 

2 1 

0 

8/7 1 



1,550 

0 

100 

0 

0 


The conditions above described were associated with leuko- 
cytosis. The following conditions are associated with leuko- 
penia, 

GROUP n. DIFFERENTIATION WHEN LEUKOPENIA IS PRESENT 

(A) Nonleukemic conditions simulating leukemia: 

1. Sepsis. 

2. Agranulocytosis. 

3. Gaucher's disease. 

4. Nonlipoid splenohepatomegaly ; Letterer-Siwe’s disease, 

5. Aplastic anemia, 

6. Malaria. 

(B) Aleukemic leukemia simulating other conditions: 

1. Simulating sepsis, 

2. Simulating appendicitis. 

3. Simulating aplastic anemia. 

The following cases illustrate (A ) of Group II in the classi- 
fication. 

Sepsis in infants and children may be marked by leuko- 
penia, often of a severe degree. The disease may be mani- 
fested by hemorrhages, petechiae and enlargements of liver 
and spleen, and closely simulating leukemia.'^ 
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Case XI.— A female infant, nine months of age, presented 
the complaints of anemia and purpuric spots on the skin for 
six weeks. The infant was acutely ill, n.'ith marked pallor and 
a distended abdomen. The liver and spleen were botli con- 
siderably enlarged. The blood findings showed a progressive 
anemia with leukopenia and a relative hmiphocytosis. They 
are given in detail in Table 10. 


TABLE 10 

Blood Fecdlsgs ix a Case or Seesis wm Leukopei-tv 


Date, 

Herao- 

globin. 

Red cells. 1 

White 

cells. 

Neutro- 
phil es. 

L\’tnpho 

cytes. 

VnrlificT- 

mliatcd 

caTc?. 


2/16 

52 

2 , 800,000 

20,600 

43 

1 5 / 

0 

n 

2/20 ! 

1 53 ' 

2 , 600,000 

8,600 

56 

31 1 

1 

12 

3/10 

40 

1 , 900,000 

4,000 

0 

70 

j 30 

0 

3/15 

30 

900,000 

3,600 

0 

65 

35 

(1 


AgTanuloc3d.ic angina, or mabgnant neutropenia, is not 
so common in children as in adults^® The disease is character- 
ized by an ulcerative nasopharyngitis, leukopenia and reduc- 
tion or absence of granulocytes. Lymphocytes and mono- 
cytes are unchanged. The fundamental pathology occurs in 
the bone marrow. Causes of neutropenia are (1) shifting of 
neutrophiles from the peripheral blood; (2) normal bone mar- 
row, excessive destruction of neutrophiles; (3) exhaustion or 
inability of bone marrow to produce neutrophiles. The bone 
marrow is hj^erplastic and microscopically shows decrease in 
activity of myelocytic cells, hlany authors question the entity 
of this disease as described by Schultze, and prefer to consider 
the symptoms a syndrome which is capable of being produced 
by various etiologic agents. 

Gaucher’s disease is characterized by an insidious onset 
^yith the gradual enlargement of the spleen and later of the 
liver. Leukopenia is the characteristic blood finding with little 
change m the differential count. Hemorrhagic Lthesis is 
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absent, and the course is protracted. Splenic puncture reveals 
typical Gaucher cells, pathognomonic for the disease. 

Letterer-Siwe’s Disease. Nonlipoid Splenohepato- 
megaly, so-called “Reticulo-endotheliosis.” — I recently 
have encountered a very interesting case belonging to tbk 
group, which was mistaken clinically for aleukemic l5Tnphatic 
leukemia.^®" 

This condition is characterized by a marked splenomegaly 
with moderate to considerable enlargement of the liver, a 
hemorrhagic tendency chiefly manifested as purpura, an in- 
volvement of the osseous system which may be manifested by 
tumor formation, or only may be recognized with the aid of 
the a;-ray or, pathologically, a general enlargement of the l5miph 
glands, and a blood picture which is characterized by a severe 
secondary anemia and shght leukocytosis to leukopenia. 

The pathologic changes are characterized by a generalized 
hyperplasia and proliferation of the cells of the reticulo-endo- 
thelial system in various organs. The characteristic cells are 
large mononuclear cells, round or polygonal in shape, contain- 
ing a nucleus poor in chromatin and a pale staining cytoplasm. 

Splenic puncture may reveal an increased number of these 
t5npical pale staining cells of a nonlipoid nature so that a correct 
clinical diagnosis may be made. The course of the disease is 
gradually downhill, accompanied by fever of a continuous 
nature. The duration of the disease has varied from a few 
weeks to several years. 

Aplastic anemia is a progressive anemia associated with 
splenomegaly, leukopenia and granulopenia and marked by a 
diminution of the granulocytic elements in the differential pic- 
ture and a lack of regeneration of the red blood cells. The 
characteristic pathologic finding is a fatty or fibrous replace- 
ment of the bone marrow. The disease is probably a symptom- 
complex and may be caused by numerous etiologic factors. 
The condition can only be positively diagnosed by a pathologic 
examination of the bone marrow. 

Malaria, while not often seen in temperate zones, may be 
confused with leukemia in regions where it is prevalent.^ 
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The splenomegaly with leukopenia may be mistaken for an 
aleukemic leukemia. There are cases reported in which 
malaria has complicated a leukemia. In chronic malaria the 
monocytes are often increased and occasionally a myelocytic 
increase may be noted, ^^^^e^e it is possible to demonstrate 
the malarial parasites in the blood the differential diagnosis 
should not be difficult. 

The follomng cases illustrate (5) of Group II: 

Aleukemic leukemia and sepsis with leukopenia arc at 
times extremely difficult to differentiate. The following case 
is illustrative and proved at autopsy to be one of aleukemic 
hanphatic leukemia. 

Case XII. — A seven-year-old female child complained of 
fever, vomiting, nose bleed and pallor of two weeks’ duration. 



5 —Microscopic secUon of Uver from nf i ♦ 

IcuLctnh simulating sepsis. Case XII Shou-inc • ^ aleukemic lymphatic 
i>on of liver. (x6S0) P^"P°rtal leukemic infiltra- 

On admission the temperature was 103° F tL 

u,e nose, and fte spleen ™s';Ugru;T„w°” 
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There was a marked anemia with leukopenia. Hemolytic 
streptococci were cultured from the blood. A diagnosis of 
sepsis was made and 5 transfusions were given at intervals. 
After six weeks the hemoglobin and red count were within 
normal values and the white count 7400. The child was 
afebrile and was discharged in excellent condition. Two weeks 
later she returned with a marked anemia and petechiae on the 
extremities. There was 32,800 white cells, of which 96 per 



Fig. 6. — Microscopic section of kidney from case of aleukemic lymphatic leu- 
kemia simulating sepsis. Case XII. Showing leukemic infiltration. (X 600.) 


cent were lymphocytes. A septic course marked by angina 
and hemorrhages ended in death. The autopsy revealed the 
characteristic findings of lymphatic leukemia (Figs. 5, 6). 

The detailed blood examinations are given in Table 11. 

Aleukemic leukemia may simulate appendicitis. It will 
be noted that in a previous case here reported a child was 
operated for appendicitis and developed a sepsis simulating 
leukemia until autopsy proved the true condition. 
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BLOOD PiNDr.-GS IK A Case OF ALFOKTinc L roCTinA Fr^-Mivo 


Date. 1 

Hemo- 

globin. 

Red cells. 

cells. j 

, Ncutro- 
j philrt. 1 


1 M-r'- 
1 cyt''* 


10/23 j 

30 , 

1,060 ,000 

2,125 

24 1 

! 

i f> 

1 

1 





1 


12/7 1 

1 ' 

4,100,000 ' 

1 7,400 

1 

1 

' 5 

f\ 

12/24 

1 10 

1,900,000 

32, SCO 

1 ^ 

i 

i ^ 

(> 

12/27 

1 

1.500.000 

5,600 

i ’ 

1 f9 

"l 2 

n 

12/31 

j 40 

2,000,000 

14,000 

J 

! 

1 ? 

f* 

1/3 

1 


j 9,500 

1 

j ^0 

1 


M'l 

30 

j 1.500,000 

2,700 

1 ^ 

93 

j 2 

0 


Case Xni.— A male child, six years of age, developed a 
sudden night attack of pain in the lower abdomen, tenderness 
and rigidity in the lower right quadrant with a white blood 
count of 6000. The appendix was removed and revealed little 
evidence of inflammation. A similar attack occurred three 
weeks after operation and attacks of pain with fever occurred 
at inten^als. Numerous transfusions were given, the leu- 

TABLE 12 


Blood Findings in a Case of AxEUKEinc Leukemia Siotlattnc Appendicitis 


Date. 1 

Hemo- 1 
globiijL 

j Red cells. | 

White 1 
cells. 

Neutro- 

phflea. 

Lympho- 

cytes. 

Mono- 

Cj'tcs. 

Immature 

lympho- 

ejaea. 

8T1 

1 40 

1 3.800.000 j 

3500 

40 

60 j 

0 

0 

8 Ig 

1 50 

I 2,600,000 

2100 1 

[ “ 

1 66 1 

2 

12 

9/1 

58 

1 3,600,000 ' 

I 5400 

1 

87 

1 

2 

9/25 

40 

j 2,250,000 

6200 

1 * 

80 

3 

9 

10/ 1 

i 42 

j 2,900,000 

5300 

1 ^ 

80 

4 

7 

10 ir 

46 

1 2, £00 ,000 

5000 

1 ^ 

88 


6 


kocytes dropped and pentnucleotide was administered. There 
was a septic course with gradual decline. Liver and spleen were 
ue\er palpable. At autopsy the diagnosis of lymphatic leu- 
kemia was established. The detailed blood examination is 
given in Table 12. 
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Aleukemic leukemia may simulate aplastic anemia and, as 
has been said, the diagnosis can only be definitely established 
by a pathologic examination of the bone marrow.^® 

The following unusual case which was under close obser- 
vation for over two years showed an almost constant leukopenia 
accompanied by splenomegaly, anemia and Ijmiphocytosis. 
The prolonged course and associated blood findings with neu- 
tropenia and the findings of myelocytes on only 2 occasions 
made a clinical diagnosis of aplastic anemia seem probable. 

Case XIV. — A female child was first admitted at the age 
of four years with the complaints of weakness, loss of weight 
and night-sweats. The child was thin and pale with enlarged 
abdomen; anemia was marked. The liver and spleen were 
palpable. There were a few purpuric spots on the skin. Over 
a two-year period there were repeated exacerbations of fever, 
hemorrhages and enlargements of liver and spleen. During 
periods the symptoms subsided and the anemic condition im- 
proved. There were occasional complaints of pain over the 
long bones. Numerous transfusions were given during the 
course of the disease. Two months before the fatal termination 
blindness developed in the left eye. At times during the course 
of the disease the liver and spleen were barely palpable, while 
at other periods the enlargement reached to the umbilicus. 
Autopsy showed typical leukemic infiltrations of myeloid cells 
and the final diagnosis was chronic aleukemic myeloid leukemia. 
The detailed blood findings are given in Table 13. 

Leukemia in the Newborn Period. — ^Leukemia may oc- 
cur at a very early age. V. Kornmann^^ describes its oc- 
currence in the newborn period in a six weeks’ old female 
infant. Autopsy demonstrated that the case was one of acute 
myeloid leukemia of the myeloblasfic type. In 1922 Kocn - 
described this disease in 2 newborn infants. In 1924 Stran- 
sky®® described myeloid leukemia in a three weeks’ old female 
infant. In the same year Opitz®^ described the disease in a 
twelve weeks’ old infant. Biingeler^® in 1931 described con- 
genital myeloid leukemia in a stillborn child. These 6 reports 
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TABLE 13 


Blood Findings in a Case of Meunemic Leukemia Smn-iTr.T. An.^c 


Date. 

Hemo- » 
globin. * 

led cclU. 

White 

cells. 

1 

NrutrO' 1 
philes. 

.ympho- 

CJ'tCI.. 

! 

Mono- 1 ' 

’ Ir — • 

Myri-v. tL-r- 

6/1 1/31 1 

50 

2,100.000 

2200 

13 

86 

oil ' 

1 

65 2.300.000 

3750 

16 

84 

- 

n ' 0 ft 

7/8 

55 1 

3,200,000 

4300 

11 

86 ) 

3 j 0 ' 0 

7/22 

65 j 

3.400,000 

3600 

16 

84 

0 t 

n ; ft 

8/4 

55 

3,100,000 

3250 

36 

61 

1. 

0 ^ 

9/18 

60 

3,800,000 

4200 

5 

76 

19 j 

0 1 0 

10/4 

60 

3,900,000 

5900 

26 

62 

10 

0 j 2 

10/25 

55 

2,600,000 

1 4900 

26 

64 ■ 

I 4 

0 6 

11/13 

55 

1 2,900,000 

5000 

32 

62 

5 

n ; 1 

n/30 

75 

4,500,000 

5500 

40 

53 

7 

n j 

0 

12/31 

75 

5,100,000 

5900 

22 

70 

8 1 

« 1 

0 

V 4/32 

70 

3,000,000 

2800 

10 

88 

1 

0 

1 

4/6 

45 

2,500,000 

1700 

I 

84 

8 


7 

5/26 

70 

4,100,000 

4800 

14 

65 

3 

0 1 

1 

V 1 

30 

1,200,000 

1400 

2 

92 

6 

0 

0 

8/ 9 

40 

1^00,000 

1 1600 

16 


1 “ 

0 

6 

10/31 

70 


twBum 


1— 

IB 

B 

mmii 

11/27 


3,600,0(K 

1 1 3200 

9 

iSi 

Bn 

B 

20 

12/ 9 

20 

900,001 

3 3S00 

IS 

78 

3 

4 
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substantiate the occurrence of leukemia in the newborn period 
of life. Biingeler’s case is of special interest as it occurred in 
a stillborn infant of seven months’ gestation measuring 38 cm. 
in length and weighing 1620 Gm. Smears from blood of the 
vena cava and heart revealed 80 per cent myeloblasts and 
myelocjTes. Many of these cells gave a positive oxydase re- 
action. There were many myeloid cells noted in the liver, 
spleen, myocardium, lungs, kidneys, and other organs. We 
may, therefore, be permitted to speak of a congenital type of 
leukemia. Baar and Stransky^® quote several cases of con- 
genital or newborn leukemia from the older literature and 
state that the existence of this condition has been proved be- 
yond doubt. They further cite cases in which leukemic moth- 
ers have given birth to normal children. From the cases which 
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they cite they conclude that acute or chronic leukemia is not 
transmitted from mother to child. 

There are several conditions occurring in the newborn 
which may be mistaken for leukemia. Under the term eryth- 
roblastosis of the newborn is now included the condition for- 
merly known as icterus gravis neonatorum.^^ Newborn infants 
suffering from this condition either at birth or a few hours 
thereafter develop a rapidly deepening jaundice which is asso- 



Fig. 7. — Schematic representation showing the potentialities for the de- 
velopment of granulocytes, normoblasts, macrophages and fibroblasts from 
hematocytoblasts and lymphocytes. (Maximow and Bloom’s Textbook of 
Histology.) 

dated with anemia and a great number of immature eryth- 
rocytes in the drculating blood. Associated with the jaundice, 
anemia and erythroblastic blood picture are familial history, 
slight edema, extensive extramedullary hematopoietic fod in 
the liver and various organs with increased iron deposition and 
occasionally a nuclear icterus in the brain. The blood picture 
is characterized by a severe hyperchromic anemia with great 
numbers of immature red blood cells and occasional young 
white cell forms. Poikilocytosis, polychromatophilia with 
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Stippling and increase in reticulated blood cells are noted. The 
icterus index is markedl}^ increased and a biphasic van den 
Bergh reaction is present. 

It might be easy in examination of the blood smear from 
such a case to mistake the nucleated red blood cells, some of 
which are present in a very early form, for leukocytes. Several 
investigators, in fact, have termed this condition fetal erjdJiro- 
leukoblastosis and likened it to leukemia."® However, careful 
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Fig. 9. — stained smear from peripheral blood of a case of stem-cell leukemia. 
(After Timofejewsky and Benewolenskaja.) 



Fig. 10. — ^Tissue culture from blood ot pauent shown in Fig. 9, showing 
grow'th of granulocytes and normoblasts. The stem cells from the original 
blood may now be identified as myeloblasts. (After Timofejewsky and 
Benew'olenskaja.) 

and a few immature myeloid cells in the blood stream.*” If 
the typical luetic manifestations which accompany these phys- 
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ical and hematologic findings are recognized^ the differentiation 
from leukemia should not be difficult. 

Tissue Culture of Blood.— Since 1914 when it was first 
attempted, tissue cultures of leukemic blood have been made 
in attempts to differentiate and establish the origin of the cell 
tj'pes involved in the leukemias.®'’ 

In cultures of normal blood it has been found that mac- 
rophages and fibroblasts develop from l}Tnphoc}'tcs and mono- 
cjdes (Figs. 7, 8). In cultures of lymphatic leukemia the 
Uunphocytes again develop into macrophages and fibroblasts. 

On the other hand, in cultures of blood from myeloid leu- 
kemia the myeloblasts develop not only into macrophages and 
fibroblasts but also into myelocytes, granulocjdes and normo- 
blasts.®^ It is thus possible that by tissue culture we may be 
able to separate lymphoblasts from ntyeloblasts in cases of 
stem-cell leukemia where differentiation is othemdse impossible 
(Figs. 9, 10). 

The following report may illustrate the value of tissue 
culture of the blood in determining the type of leukemia. 

Case XV. — E. S., a thirteen-year-old girl, was taken ill 
with fever, epistaxis, bleeding from the gums, and purpura. 
Her spleen and liver were enlarged and there was general 
glandular enlargement. The child was acutely ill. Peripheral 
blood examination is given in Table 14. 
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Morphologically, we believed that we were dealing with 
an acme IjanphaUc leukemia. However, Ussue cultures of ft 
Wood Iron, this patient, at eighteen hours, contained at least 
to per cent myelocytes. We, ftetefore. had determinS ^ 
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the cells in the peripheral blood which we took to be all 
lymphocytes and which were oxydase-negative^ were in reality 
cells of the myeloid series, probably oxydase-negative myelo- 
blasts. Instead of an acute lymphatic leukemia the case was 
really one of acute myeloblastic leukemia. 

CONCLUSIONS 

A group of nonleukemic and leukemic cases are here dis- 
cussed and illustrative examples presented to show how atypical 
cases of leukemia may be confused with nonleukemic condi- 
tions including those with leukocytosis and those with leuko- 
penia. Cytologic as well as blood tissue culture methods of 
differentiation are briefly discussed. In some of these atypical 
cases clinical differentiation may be impossible. Sometimes 
even after the most careful pathologic review, the exact nature 
of the case may remain in doubt. 
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FOOD ALLERGY 

While the old saying “what is one man’s food is another 
man’s poison” was trite long before the words “food allergy' 
were used, the clinical significance of the widespread sensitiza- 
tion to foods was not adequately recognized until allergists had 
demonstrated that in many cases of astlima and eczema (der- 
matitis) the symptoms were caused by commonly used foods. 
In the twenty-five years that have elapsed since the beginning 
of this work it has been shown repeatedly that a sensitization 
to a food or foods is the cause of symptoms in many cases of 
not only asthma and eczema, but also in many cases of urti- 
caria (hives), migraine, and vasomotor rhinitis, and in some 
cases of arthritis, acne, epilepsy, certain gastro-intestinal dis- 
orders, agranulocytic angina, and intermittent hydrarthrosis. 
The relationship of food allergy to other types of clinical dis- 
orders is being studied and, without doubt, some of these will 
be added to the above list. The line of demarcation is as yet 
not clearly defined. 

In the early days of this work tests were made with only 
a few of the most commonly used foods, but, as the work pro- 
gressed, so many different foods were shown to be the cause 
of a certain clinical disorder in some patient that it is now safe 
to say that there is probably no article of diet to which some 
one is not sensitive. One must remember, too, that not only 
foods, but anything such as drugs, vaccine, mineral waters, etc. 
taken by mouth may be the etiologic agent. ' ' 

The study of patients where food sensitization is suspected 
may be divided into four steps: 

I. History taking. 

iig 
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2. Examination (physical and laboratory), 

3. Correlation and summation of information (diagnosis), 

4. Treatment. 

The history must be taken in great detail. If questions are 
properly directed the patient is often able to give definite clues 
that lead to the discovery of the causative agent. The food 
likes and dislikes must be considered. The complexity of the 
modern diet makes it necessary for the physician to have a 
wide knowledge of foodstuffs. The hereditary history may 
also be significant. The time used in taking a history is well 
spent and often a diagnosis may be made when this is com- 
pleted. 

Complete physical and laboratory examinations should be 
made. Coexistent pathology, although not directly related, 
may interfere with the progress of the patient unless it is cor- 
rected. In addition to the usual routine laboratory examina- 
tions skin tests should be made with aU known food contacts. 
These skin tests should be made first by the scratch method 
and then, if indicated, by the intradermal method. The technic 
of making these skin tests is described in most textbooks on 
allergic diseases. The following precautions should be ob- 
served: 

1. Always do the scratch test before attempting the intra- 
dermal test with any food. 

2 . Do not make too many tests by any method at one time. 
Some testing materials are much more toxic than others and 
some patients react violently to several allergens. 

3. Do not make tests with most drugs by either scratch 
or intradermal methods. 

The testing materials should be obtained from a reliable 
source and should be fresh enough to insure their potency. If 
clinical tests with suspected foods are to be done at all, they 
should be made cautiously as serious reactions may occur. 
Although some patients may be found sensitive to only one 
specific food most of them exhibit multiple sensitizations. 
Sensitization to additional foods occurs easily after the initial 
sensitization has developed. The size of the skin reaction does 



rOOD ALLERGY ^21 

not necessarily indicate the degree of sensitiveness. The cor- 
rect interpretation of skin reactions can be made only by cor- 
relating them with the data obtained from the patient’s hislor}'. 
This information, together with that obtained from the histor}' 
and the laboratory and phj^ical examinations, should enable 
one to make a tentative diagnosis. If the patient’s progress is 
not entirely satisfactory, additional helpful information may 
be obtained by rechecking the history^ and skin tests. In some 
cases in which the skin testing has not given helpful informa- 
tion trial elimination diets may be used successfully. The fol- 
lowing cases demonstrate different types of food allergj\ 

Case I. Asthma. — ^hlale, age sixteen. Complaint when 
first seen at age eleven; perennial asthma for two years. Pre- 
vious illnesses: chickenpox at five, whooping cough at seven, 
measles at ten. No eczema at any time. Tonsils and adenoids 
removed at six. First attack of asthma came on after exposure 
to road dust in smnmer. Subsequent attacks came on at fre- 
quent interv^als, summer and winter, with and without exposure 
to dust. Certain foods had been suspected and taken out of 
the diet with only partial relief. The usual laboratory and 
physical examinations revealed no significant pathology. Skin 
tests, made by the scratch method, showed distinctly positive 
reactions to duck feathers, goose feathers, cat hair, and to the 
following foods; oat, rice, wheat, navy bean, string bean, let- 
tuce, onion, pea, radish, spinach, banana, blackberry, cherry, 
lemon, plum, rhubarb, and black pepper. Following this ex- 
amination feather pillows were discarded and aU the foods that 
gave distinctly positive reactions were eliminated from the 
diet. Within a week all symptoms of asthma disappeared en- 
tirely. About six months later light attacks of asthma began 
to appear, although the outlined program had been followed 
faithfully. Skin tests were repeated. Several of the foods 
that had preriously given large reactions now gave only ques- 
tionable reactions, but three, celery, white potato, and peach, 
mat had previously given no reactions gave distinctly positive 
reacUons at this time. These three foods were eUminated 
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from the diet and all s3nnptoms of asthma again disappeared. 
Six months later skin tests were made with all the foods that 
had given positive reactions at any time and of these only four, 
banana, peach, pea, and spinach, remained distinctly positive. 
These four were omitted from the diet and the remainder 
occasionally eaten in small amounts only. About one year 
later symptoms of asthma again appeared but disappeared 
when the stricter diet was followed for a short time. During 
the next three years all foods excepting banana, pea, and 
spinach were gradually added to the diet without causing any 
symptoms. Skin tests now show positive reactions for only 
these three and they are still strictly avoided. 

This case record illustrates the following common char- 
acteristics seen in food allergy: 

1. Multiple sensitizations. 

2. Disappearance of symptoms following the elimination 
of the sensitizing foods. 

3. Recurrence of symptoms when the diet is not strictly 
followed and when sensitization to new foods occurs. 

4. The persistence of some sensitization for several years. 

5. The gradual disappearance of sensitizations following 
strict adherence to dietary restrictions. 

Case IL Pollen Disease and Asthma. — Female, age 
thirty-one. Complaint when first seen at age twenty-seven: 
autumnal pollen disease and asthma. \Vhen this patient was 
eighteen years of age she had her first symptoms of autumnal 
pollen disease and two years later had her first asthmatic attack 
in the last week of that poUen season. The hay fever and 
asthmatic symptoms gradually became more severe each suc- 
ceeding year. Skin tests were made with all the pollens com- 
mon to the Chicago territory. She gave large positive reactions 
to the pollens of the large ragweed, small ragweed, and burweed 
marsh-elder, and treatments by injection were started with an 
extract made from these pollens. As she gave such large local 
reactions with each injection we could increase the size of the 
subsequent dose very little and, as a result, her maximum dose 
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was only a fraction of that given to the average patient. The 
results from this treatment were not entirely satisfactory'. The 
next season the treatments were started in April in an efiort 
to increase the dose to a higher concentration of extract. Al- 
though a much higher dosage was reached this patient had 
much hay fever and asthma in September. The next spring 
skin tests were made with all common foods and other con- 
tacts. Com, r>^e, banana, pineapple, asparagus, kidney bean, 
cabbage, and cottonseed gave distinctly positive reactions. 
Pollen extracts were again given as in the preceding year and 
in addition all the foods that gave positive reactions were 
eliminated from the diet three weeks before the onset of the 
pollen season in mid-August and this modified diet was con- 
tinued until October 1st, the end of the pollen season. Although 
this patient remained in the same environment as in the pre- 
vious years she had no clinical symptoms of hay fever or 
asthma. This was the first season of comfort since her symp- 
toms started twelve years before. In this case the foods to 
which she was sensitive plus the inhaled pollen caused her 
to have symptoms in spite of adequate pollen therapy, and 
satisfactory clinical results from pollen therapy could not be 
obtained until the toxic foods were eliminated. During the 
past season the same program has been followed with com- 
pletely satisfactory results. 


This case record illustrates a very common complication 
of pollen disease (hay fever) . In some cases the patients them- 
selves have discovered that their symptoms from pollens are 
worse after eating some common food such as peaches or canta- 
loupe, but in most cases the relationship of foods to the symp- 
toms has not been suspected. In some allergy cUnics complete 
skin tests are routinely made in aU cases of seasonal and peren- 
nial rhinitis. Complete skin tests should be made at least in 
all tliose patients who have not responded satisfactorily to 
adequate pollen therapy. 


Case m Migraine and PoUen Disease-Female aee 
Complaints when Srst seen at age thirty-six;’ mi- 
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from the diet and all symptoms of asthma again disappeared. 
Six months later skin tests were made with all the foods that 
had given positive reactions at any time and of these only four, 
banana, peach, pea, and spinach, remained distinctly positive. 
These four were omitted from the diet and the remainder 
occasionally eaten in small amounts only. About one year 
later symptoms of asthma again appeared but disappeared 
when the stricter diet was followed for a short time. During 
the next three years all foods excepting banana, pea, and 
spinach were gradually added to the diet without causing any 
sjmptoms. Skin tests now show positive reactions for only 
these three and they are still strictly avoided. 

This case record illustrates the following common char- 
acteristics seen in food allergy: 

1. Multiple sensitizations, 

2. Disappearance of S 5 Tnptoms following the elimination 
of the sensitizing foods. 

3. Recurrence of S 5 nnptoms when the diet is not strictly 
followed and when sensitization to new foods occurs. 

4. The persistence of some sensitization for several years. 

5. The gradual disappearance of sensitizations following 
strict adherence to dietary restrictions. 

Case II. Pollen Disease and Asthma. — Female, age 
thirty-one. Complaint when first seen at age twenty-seven: 
autumnal pollen disease and asthma. When this patient was 
eighteen years of age she had her first sjonptoms of autumnal 
poUen disease and two years later had her first asthmatic attack 
in the last week of that pollen season. The hay fever and 
asthmatic symptoms gradually became more severe each suc- 
ceeding year. Skin tests were made with all the pollens com- 
mon to the Chicago territory. She gave large positive reactions 
to the pollens of the large ragweed, small ragweed, andburweed 
marsh-elder, and treatments by injection were started with an 
extract made from these pollens. As she gave such large local 
reactions with each injection we could increase the size of the 
subsequent dose very little and, as a result, her maximum dose 
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was only a fracdon of that given to the average patient. The 
results from this treatment were not entirely satisfaclor^^ The 
next season the treatments were started in April in an cftort 
to increase the dose to a higher concentration of extract. Al- 
though a much higher dosage was reached this patient had 
much hay fever and asthma in September. The next spring 
skin tests were made with all common foods and other con- 
tacts. Corn, rj^e, banana, pineapple, asparagus, kidney bean, 
cabbage, and cottonseed gave distinctly positive reactions. 
Pollen extracts were again given as in the preceding year and 
in addition all the foods that gave positive reactions were 
eliminated from the diet three weeks before the onset of tlie 
pollen season in mid-August and this modified diet was con- 
tinued until October 1st, the end of the pollen season. Although 
this patient remained in the same environment as in the pre- 
vious years she had no clinical symptoms of hay fever or 
asthma. This was the first season of comfort since her symp- 
toms started twelve years before. In this case the foods to 
which she was sensitive plus the inhaled pollen caused her 
to have symptoms in spite of adequate pollen therapy, and 
satisfactory clinical results from pollen therapy could not be 
obtained until the toxic foods were eliminated. During the 
past season the same program has been followed with com- 
pletely satisfactory results. 


This case record illustrates a very common complication 
of pollen disease (hay fever) . In some cases the patients them- 
selves have discovered that their symptoms from pollens are 
worse after eating some common food such as peaches or canta- 
loupe, but in most cases the relationship of foods to the symp- 
toms has not been suspected. In some allergy clinics complete 
skin tests are routinely made in all cases of seasonal and peren- 
nial rhinitis. Complete skin tests should be made at least in 
all those patients who have not responded satisfactorily to 
adequate pollen therapy. ^ 


fee m Migraiae and PoUen Disease-Female aae 
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graine since eighteenth year, grass pollen disease (rose fever) 
since eighteenth year. Attacks of migraine came at irregular 
intervals two or three times each month, summer and winter. 
Heredity: One half-uncle had hay fever and maternal grand- 
father had asthmatic bronchitis. Additional history not signif- 
icant. Physical examination revealed no significant pathology. 
Skin tests made with all common foods, inhalants and other 
contacts gave positive reactions with all common grass pollens, 
and with one food, rye. The relationship of the ingestion of 
rye foods to the attacks of migraine had not been suspected as 
more or less rye bread was regularly used. However, this 
patient had observed that her attacks were always more severe 
while visiting a certain section of Canada and subsequent 
investigation showed that rye foods were extensively used there. 
Treatments were given with a grass pollen extract and all rye 
foods were eliminated from the diet. This patient has now 
been under treatment for six years and has had no symptoms 
of pollen disease and only an occasional attack of migraine 
when some rye food was knowingly or unknowingly eaten. 

Case IV. Urticaria and Asthma. — Male, age fifty- 
seven. Complaint when first seen at age fifty-six: sudden 
severe attacks of abdominal pain, urticaria and asthma. For 
several years this patient has occasionally had severe abdominal 
pains which appear within one hour after eating and persist for 
one to two hours. Two or three of the more recent attacks have 
been accompanied by urticarial swelling of the face and trunk, 
nausea, vomiting, diarrhea and collapse. Except for these acute 
attacks this patient has been well. Skin tests made with all 
common foods, inhalants and other contacts gave t3T3ical posi- 
tive reactions to sweetbreads, halibut, artichoke, paprika, and 
banana. The skin reaction to banana was very large and the 
patient admitted that he was fond of this food and frequently 
ate it liberally. Subsequently he exhibited a most severe at- 
tack after eating a portion of a banana. By eliminating all o 
these foods from the diet this patient was able to avoid the 
severe sjonptoms which frequently incapacitated him. 
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This case record illustrates some of the various symptom; 
which may follow the ingestion of some food to which one has 
become sensitized. In most cases of such sensitization the tj-pe 
of response is usuaUy limited to one symptom, such as asthma, 
dermatitis, urticaria, migraine, etc., but in some cases two or 
more such sjmptoms appear in tlie same patient concurrent)} 
or alternately. In this case the sensitization to a food that had 
been eaten liberally since boyhood days did not occur until 
after middle life, hlost sensitizations occur in the first decade 
of life. 

Case V. Asthma. — Female, age thirty-eight. First seen 
at age thirty-seven with asthma. ^\Tien this patient was thirty 
years of age she had her first attack of asthma following a 
severe chest cold. Follovring that attack she always had a 
few days of asthma with each fresh cold and after three or 
four years had frequent attacks in both winter and summer. 
She had learned from experience that she could precipitate a 
severe attack of asthma by taking acetosalicylic acid (aspirin ) 
and would not use this drug knowingly. At the time of her 
admission skin tests made with all common foods, inhalants 
and other contacts gave reactions only to duck and goose feath- 
ers. Laboratory and physical examinations were made and no 
patholog}' was found except for evidences of infection in the 
sinuses and bronchi. Follondng the removal of feathers and 
the institution of conservative sinus treatments her symptoms 
became less troublesome but each fresh cold precipitated severe 
attacks of asthma. In the early stages of one of these colds 
she was advused by a friend to use one of the commonly adver- 
tised cold remedies. Within thirty minutes after taking the 
first dose she had such a severe attack of asthma that for hours 
her death seemed imminent. Investigation disclosed that the 
d<w of cold remedy that she had taken contained about 2 
grains of acetosalicylic acid. This case is cited to show that 
other things Uian foods taken by mouth may be the cause of 
an imatic attacks. It is well to remember that several com 
nionly used drugs may precipitate attacks of asthma or urti- 
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caria in tliose who are sensitized to them. The salicylates are 
the most common offenders and, as they are used in so many 
prescribed and proprietary medications, they should always 
be kept in mind when one is investigating an allergic patient. 
Quinine is probably tlie second worst offender. 

Case VI. Dermatitis, — Male, age twenty-eight. VTien 
first seen at age twenty-six the complaint was dermatitis of the 
hands and face. This dermatitis first appeared when the 
patient was fifteen years of age and has been present more or 
less constantly since. He had worked at times in a bakery 
and thought that his lesions were more troublesome at such 
times, but they were present when he had no such exposure. 
Skin tests made with all common foods and other contacts gave 
distinctly positive reactions to com, rye and wheat. These 
foods were eliminated from the diet and he avoided exposure 
by contact. The lesions gradually disappeared but would re- 
appear if he ate cereal foods for two or three days in succession. 
For the past year he has been able to eat moderately of thor- 
oughly toasted bread without causing any symptoms. In chil- 
dren and especially in infants cereal foods are more often found 
to be a cause of dermatitis than any other food. Citrus fruits 
are frequently the etiologic irritant in infantile dermatitis. 
Many bakers have dermatitis or asthma due to the ingestion, 
handling, or inhalation of cereal flours. 

The most satisfactory method of desensitizing a patient 
to a food which has been sho^vn to cause symptoms is the com- 
plete elimination of that food from the patient’s diet. In some 
cases satisfactory desensitization may be accomplished in a few 
weeks while in others elimination of the food for years is neces- 
sary. Desensitization to eggs, for instance, usually requires a 
complete elimination of that food for years. In some cases of 
food allergy in children it may be necessary to eliminate the 
food from the home as traces of it may accidentally reach the 
patient. There are some who advocate desensitization in chil- 
dren by feeding small doses of a dilute solution of the food and 
increasing the strength gradually. This method has its limita- 
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tions and has not produced as satisfactory' results as tlic com- 
plete elimination method. 

Attempts have been made to desensitize by injecting an ex- 
tract of the food subcutaneously but this method has not given 
satisfactory' results. No attempts should ever be made to de- 
sensitize with drugs by the injection method. 

In this discussion I have attempted to point out some of 
the salient features in the study of patients suspected of beinu 
allergic to foods. As has been stated the symptoms may be sn 
varied and the causative agents so numerous that the relation- 
ship of the causative agent to the symptoms can be established 
only after a detailed study. The difficulties arc greatest in 
those cases where multiple sensitizations are present or where 
there is an opportunity' for exposure to unusual ingcstanls. In 
the daily life of the average inhabitant of a modern city there 
is a chance for exposure to about 150 different foodstuffs 
and in some cases the exposures are much above that number. 
In some special food mixtures there may be 10 or more indi- 
vidual foods. The discovery' of the offending foods often 
enables the xnctim to change from a life of semi-invalidism 
m that of a comfortable self-supporting citizen. The time spent 
in ..ohing problems of this sort pays comparable dividends. 
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POLLINOSIS 

HistoricaL — That hay fever is due to sensitization to pol- 
lens is not a neiv discoverjE A very accurate description of 
the symptoms was written Bostock in England in 1819, in 
an article entitled “A Case of Periodical Affection of the Eyes 
and Chest,” published in the Medico-Chirurgical Transactions 
of London. John EUiotson, another Englishman, was prob- 
ably the first to record pollen as the probable cause of hay 
fever in 1836. In 1873, Blackley undertook very accurate 
experiments to identify the grass pollens as a cause of hay 
fever. He undoubtedly was the first to make use of cutaneous 
reactions, .\mong the earlier students of this problem in the 
United States, mention should be made of Morrill Wyman, who 
in 1876 UTote a monograph on “Autumnal Catarrh” in which 
he accurately describes faU hay fever and ascribes its cause 
to the pollen of ragweed. 

Etiology. — ^\Miat is referred to in medical terminology 
today as seasonal pollinosis is known to the laity iis “rose cold” 
or “rose fever,” for the verx-^ obvious reason that the symptoms 
coincide with the blooming of the roses, or it may be referred 

to as “hay fever,” if the symptoms happen to coincide noth 
haying time. 

The causative agent of all seasonal pollinosis is pollen, 
"hich is a light yellowish granular powder, the individual 
granules of which are microscopic in size, produced in the 
reproductive cycle of the causative plant whether it be a tree, 
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grass, or weed. It is rather obvious that this pollen must be 
light enough to be air borne in order that it may gain entrance 
through the respiratory tract. 

Quantity. — The pollinating seasons of the various plants 
in this locality have been determined by field surveys and pol- 
len counts. These pollinating seasons are given in the tables 
below. These tables are applicable to Chicago and its imme- 
diate environs. Similar surveys have been made for practically 
aU areas in the United States and can be found in any standard 
text on allergic diseases. 


Trees 

Common name. 

CMajor) 

1. Oak 

2. Cottonwood 

3. Ash 

4. Maple 

5. Elm....: 

(Minor) 

1. Box elder 

2. Walnut 

3. Hickory 

4. Sycamore 

5. Tree of heaven 


Pollinating season. 


iVIay 

March to April 
April to jMay 
February to :March 
March 

April 

May 

jNIay 

April to Ma}^ 

June 


Grasses 

Common name. 

(Major) 

1. Bluegrass 

2. Timothy 

3. Orchard grass 

4. Red top 

5. Canada bluegrass 

(Minor) 

1. Quack grass 

.2. Sweet vernal grass 


Pollinating season. 

May to June 
June to July 
May to June 
June to July 
June to July 

June 

iMay to June 


Weeds 

Common name. 

(Alajor) 

1. Short ragweed 

2. Giant rag\veed 

3. Bunveed marsh-elder 


Pollinating season. 


August to September 
August to September 
August to September 
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\Vra,ns {Con(iiuicd) 

Common name. 

(l^Gnor) 

1. Cocldebur 

2. Lamb's quarters 

3. Pigweed 

4. Western water hemp 

5. Russian thistle 

6. English plantain 

7. Tall wormwood 


Pollinating season. 


August to September 
July to September 
July to September 
July to Sq^tember 
July to September 
June to July 
August to September 


Diagnosis. — One of the most important steps in arriving 
at an accurate diagnosis of seasonal pollinosis is obviously an 
accurate history containing the date and place of the onset of 
the first s\Tnptoms. One should always inquire for dates and 
these may be most easily secured by asking the patient, “Did 
you have s^miptoms on Decoration Day or Fourth of July or 
Labor Day?'’ Or one may inquire where and when the patient 
was on his last summer vacation. Also, one should inquire as 
to the organs involved. Do the eyes itch, was there excessive 
lacrimation, was there itching of the nose, ears, or palate? 
How many handkerchiefs did you use? WTiat was the char- 
acter of the nasal secretion? Was it watery or mucoid, was it 
white or yellow? Do you suffer with tightness or wheezing in 
the chest? How many years did you have hay fever before 
asthma de\'eloped? 

Now that we have established a definite season we must 
determine the causative factor or factors. This we do by 
testing with either dry pollens or extracts of the various trees, 
grasses and weeds which bloom during the period that the 
patient has s^nnptoms. 

Methods of Testing.— l. Scratch or Cutaneous Method. 
—To perform the cutaneous test for the sensitivity to pollen, 
Mnall scratches are made, usually on the flexor surface of the 
forearm or on the back in the paravertebral region. These 
scratches do not have to be deep, but merely should break the 
continuity of the epithelium, dry pollen is used, a drop 

sodium hydrate solution is placed on each scratch and 
then a small amount of dr>^ pollen is added to each drop. These 
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tests can usually be read in from ten to fifteen minutes. A 
more convenient method for the scratch test is to apply drops 
of 1:50 pollen solution to these scratches. A positive reaction 
usually manifests itself by the formation of a wheal \vith a 
surrounding area of erythema. 

While this method is a great aid in diagnosis of pollinosis 
in many patients, were we to depend upon it entirely, many 
diagnoses would be missed, as it is not an uncommon occur- 
rence to find a patient who reacts not at all by the scratch 
technic but who still gives large reactions when tested by the 
intracutaneous method. 

2. Intracutaneous Method, — With the intracutaneous 
method of testing we use a 1:1000 solution of the pollen and 
the test is performed with the aid of a tuberculin syringe and 
a 26-gauge short bevel needle. The site for the test which has 
been found most favorable is the extensor aspect of the upper 
arm. A very small amount of the test solution is injected 
intracutaneously and we do not attempt to measure this 
amount, but are guided by the small wheal which it raises and 
which is usually about 1 or 2 mm. in diameter. Occasionally 
a patient will not give positive reactions with a 1:1000 solution 
and we then test with a 1:500 solution, and if this proves 
negative we also test with 1 : 100. 

3 . Conjunctival Test, — If all these tests are negative and 
we still suspect pollen disease, we may perform the conjunctival 
test which consists of placing a small amount of dry pollen m 
the conjunctival sac and observing whether or not it produces 
a marked injection of both the palpebral and bulbar con- 
junctiva. 

4. Subcutaneous Injection Test , — Another method of test- 
ing that has been used for patients refractory to cutaneous 
testing is the subcutaneous injection method where one injects 
a small amount of a more concentrated solution, 1:500 ox 
1:100, subcutaneously, and observes the patient for a systemic 
reaction manifesting itself either as hay fever, urticaria, or 
asthma, and also observing the site of the injection for a large 
local reaction. 
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tests can usually be read in from ten to fifteen minutes. A 
more convenient method for the scratch test is to apply drops 
of 1:50 pollen solution to these scratches. A positive reaction 
usually manifests itself by the formation of a wheal with a 
surrounding area of erythema. 

While this method is a great aid in diagnosis of pollinosis 
in many patients, were we to depend upon it entirely, many 
diagnoses would be missed, as it is not an uncommon occur- 
rence to find a patient who reacts not at all by the scratch 
technic but who stiH gives large reactions when tested by the 
intracutaneous method. 

2. Intracutaneous Method , — ^With the intracutaneous 
method of testing we use a 1:1000 solution of the pollen and 
the test is performed with the aid of a tuberculin syringe and 
a 26-gauge short bevel needle. The site for the test which has 
been found most favorable is the extensor aspect of the upper 
arm. A very small amount of the test solution is injected 
intracutaneously and we do not attempt to measure this 
amount, but are guided by the small wheal which it raises and 
which is usually about 1 or 2 mm. in diameter. Occasionally 
a patient will not give positive reactions with a 1:1000 solution 
and we then test with a 1:500 solution, and if this proves 
negative we also test with 1:100. 

3. Conjunctival Test . — If all these tests are negative and 
we still suspect pollen disease, we may perform the conjunctival 
test which consists of placing a small amount of dry pollen m 
the conjunctival sac and observing whether or not it produces 
a marked injection of both the palpebral and bulbar con- 
junctiva. 

4. Subcutaneous Injection Test , — Another method of test- 
ing that has been used for patients refractory to cutaneous 
testing is the subcutaneous injection method where one injects 
a small amount of a more concentrated solution, 1:500 or 
1:100, subcutaneously, and observes the patient for a systemic 
reaction manifesting itself either as hay fever, urticaria, or 
asthma, and also observing the site of the injection for a large 
local reaction. 



POLLTN'OSIS 


135 


we deem it adsnsable completely to test all patients sufiering 
with pollinosis. Only rarely does one find a patient sensitive 
to pollen only. 

2. Inadequate treatment, that is, the patient reporU too 
late for the dosage to be raised to an effective therapeutic level, 
or the treatment is stopped too soon. 

3. The extracts used in the treatment may have lost their 

potency'. 

4. The treatment antigen may not contain the pollens to 
which the patient is sensitive. 

SyTiiptoiiiatic Treatmeiit of Hay TeveT, — When the 
patient presents himself with symptoms of hay' fever the fol- 
lowing local measures in addition to the injections will give 
some additional relief. However, a word of warning regarding 
drugs in the allergic patient is not amiss. Before any' drug is 
prescribed the patient should be questioned as to any known 
drug sensitmty. For the eye symptoms the following drops 
used in the eyes every' two to three hours ■will allay the itching 
and relieve the inflammation. 


R Epinephrine chloride 1:1000 TTt x 

Dilute acetic add Til. iii 

Rcsordn gr. ii 

Aqua dest ad § i 


Many patients get adequate relief of their ophthalmic 
symptoms from the simple use of the eye cup with dilute boric 
acid solution or the solution of oxycyanide of mercury 1:5000. 

For excessive nasal symptoms we use a 1 per cent aqueous 
solution of ephedrine hydrochloride as a spray every two to 
liircc hours. W e have found that oily solutions are too irritat- 
ing to the sensitive mucosa. For those patients who cannot 
tolerate ephedrine solution we use one of the ephedrine-like 
-^ynthctic preparations. If the obstruction to nasal breathing 
i- very marked, nasal packs with a good vasoconstrictor pro- 
duce considerable relief. By mouth, ephedrine % grain com- 
bined ^Yith amytal sodium ’4 grain or phenobarbital 34 grain, 
given in capsules every four hours, relieves the sneezing and 
nasal congestion. 
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The dosage is increased according to the following schedule 
which we have found most useful in that the volume of the 
individual doses is small. It must be realized that this schedule 
is very flexible and is modified for each patient. 


DOSE SCHEDULE 


Concentration 1 : 50,000 1 

1 

Concentration 1 : 5000 ' 

Concentration I • 500 , 

Concentration 1 : 50 

Dose No. I — 0.05 cc, 1 

Dose No, 6 — 0.05 cc. 

Dose No. 11 — 0,05 cc. 

Dose No. 16—0.05 cc. 

Dose No. 2 — 0.1 cc. 

Dose No. 7 — 0.1 cc. 

Dose No. 12^ — 0,1 cc. 

Dose No. 17 — O.I cc. 

Dose No. 3 — 0.2 cc. 

Dose No. 8 — 0.2 cc. I 

Dose No 13 — OJ cc. | 

Dose No. 18 — OJ cc. 

Dose No. 4 — 0 J cc. 

Do3c No. 9 — 0.3 cc. 

— 1 

Dose No. 14 — 0.3 cc. 

Dose No. 19—0.3 cc. 

Dose No. S — 0.4 cc. 

Dose No 10 — 0.4 cc. 1 

Dose No. 15 — 0.4 cc. 

1 

Dose No. 20—0.4 cc. 
etc. 


The peak dosage in our clinic is the highest dose which 
the individual patient will tolerate. There is no fixed rule as 
to what this dose is and it is best determined by the physician 
who is treating the patient. However, we do not increase the 
dose beyond that which gives the patient the optimum of relief. 
This treatment just described is termed the preseasonal and 
coseasonal method because the patient begins his treatment 
twelve to fifteen weeks before the beginning of his particular 
pollen season. When a subpeak dose is administered at bi' 
weekly intervals throughout the year, and then gradually in- 
creased again preseasonally, it is termed the perennial form of 
treatment. The two-week interval is to be preferred because 
on this schedule constitutional reactions are less likely to occur. 
Constitutional reactions are controlled by the administration 
of epinephrine chloride in doses of from 0.5 to 1 cc., ad 
ministered by hypodermic injection. 

Causes of Failure , — The causes of failure in the treatment 


of seasonal poUinosis are: 

1. Incomplete or inadequate testing, as the patient nia\ ^ 
sensitive to foods or common inhalants such as orris root, 
feathers, cottonseed, insecticides, or animal emanations in a * 
tion to the pollen sensitivity. Therefore, to obviate this cause 
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we deem it advisable completely to test all patients suffering 
with pollinosis. Only rarely does one find a patient sensitive 
to pollen only. 

2. Inadequate treatment, tliat is, the patient reports loo 
late for the dosage to be raised to an effective therapeutic level, 
or the treatment is stopped too soon. 

3. The extracts used in the treatment may have lost their 

potenc^^ 

4. The treatment antigen may not contain tlie pollens to 
which the patient is sensitive. 

Symptomatic Treatment of Hay Fever.— When the 
patient presents himself with symptoms of hay fever the fol- 
lowing local measures in addition to the injections will give 
some additional relief. However, a word of warning regarding 
drugs in the allergic patient is not amiss. Before any drug is 
prescribed the patient should be questioned as to any known 
drug sensitivity. For the eye symptoms the following drops 
used in the eyes every two to three hours will allay the itching 
and relieve the inflammation. 


R Epinephrine chloride 1:1000 111. x 

Dilute acetic arid HI iii 

Resorcin gr, ii 

Aqua dest ad 51 


Hany patients get adequate relief of their ophthalmic 
scTuploms from the simple use of the eye cup with dilute boric 
acid solution or the solution of oxycyanide of mercury 1:5000. 

For excessive nasal symptoms we use a 1 per cent aqueous 
solution of ephedrine hydrochloride as a spray every two to 
three hours. We have found that oily solutions are too irritat- 
ing to the sensitive mucosa. For those patients who cannot 
tolerate ephedrine solution we use one of the ephedrine-like 
■^ynthetic preparations. If the obstruction to nasal breathing 
i'^ ver)' marked, nasal packs with a good vasoconstrictor pro- 
duce con.^iderable relief. By mouth, ephedrine % grain com- 
bined with amytal sodium ^4 grain or phenobarbital % grain, 

given in capsules cver\' four hours, relieves the sneezing and 
nasal congestion. 
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For children from eight to twelve years of age the following 
prescription may be used : 


Ephedrine HCl gr. x 

ElLx. amytal o ss 

ElLx. lactopeptui q^. ad o iv 


SiG. — 1 teaspoonful every four hours. 

Aspirin or combinations of aspirin with amidopyrine wevy 
often are helpful in allaying severe sneezing and nasal stoppage. 
If asthma complicates the hay fever symptoms, epinephrine 
chloride 1:1000 hypodermically in doses of 0.3 to 0.5 cc. 
repeated as necessary gives relief. Large doses of 1 cc. should 
not be used because of the toxic symptoms they produce such 
as tachycardia, pallor, fainting, vomiting and other symptoms 
of collapse. 

Theophylline ethanol amine in capsules of 3 grains ever)* 
three to four hours also has been found useful in asthma 
complicating hay fever. 

Epinephrine 1:100 by inhalation has been disappointing in 
relieving asthma and we have discontinued its use. 

The use of calcium, iodides, atropine and morphine for the 
relief of hay fever is mentioned only to condemn their use. 

From the results we have seen, nasal ionization is appar- 
ently of no benefit in pollinosis. The same effect may be 
obtained with any escharotic such as 95 per cent phenol, strong 
silver nitrate, or the use of the actual cautery. Following 
ionization for pollinosis we have seen anosmia and neuritis of 
the nasal ganglion with severe pain following. We have also 
seen hyperesthesia of the sense of smell following its use. The 
use of nasal ionization should be discontinued in pollinosis. 
Pollinosis is a constitutional disease and should be treated as 
such. Any such severe local treatment to the sensitive nasal 
mucosa does more harm than good. 

General measures such as avoidance of dust, swimming? 
exposure to the sun, heat and fatigue, golf and long automobile 
rides through the country should be followed. The diet shoul 
be carefully watched and all food allergens eliminated and the 
avoidance of all environmental factors such as orris root, 
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feathers, and other animal emanations should be carefully 
checked. 

Complications and Sequelae. — The most common com- 
plication of hay fever which we see is pollen asthma. The 
usual history of this is that the patient has had pollen hay 
fever for several years and then suddenly developed pollen 
asthma. Usually the history' is that two to three weeks after 
the onset of the hay fever in a certain year the asthma ap- 
peared. Occasionally we see the converse of this, in that the 
patient may have had pollen asthma for many years wdthout 
ever having had any s>miptoms of hay fever. Obviously, the 
treatment of this pollen asthma is exactly that of pollen hay 
fever. 

Another complication of pollen hay fever is pollen dermat- 
itis. This may be either directly the result of sensitization 
to the pollen or it may be an old atopic dermatitis due originally 
to some other sensiti\dty but which has reappeared, apparently 
due to the pollen on either a specific or nonspecific basis. 

Xot uncommonly, there is a secondary infection superim- 
posed on the pollen sensitmty resulting in a purulent sinusitis 
which may disappear at the end of the hay fever season or 
which may continue and become a most troublesome chronic 
affair. Commonly we see patients who at the beginning had 
only seasonal hay fever but who gradually developed what we 
call perennial allergic rhinitis. Similarly, we find cases of 
perennial asthma which started out as purely seasonal affairs 
but with each succeeding year the symptoms of the asthma 
persisted longer, until finally it was a perennial type of asthma. 

The other sequelae of untreated asthma are too well known 
to receive any special comment other than the mention that 
these are emphysema, chronic bronchitis, deformity of the 
chest, and at times even bronchiectasis. 
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THE ALLERGIC FACTOR IN MIGRAINE 


It is not within the scope of this clinic to attempt even the 
most general discussion of the ancient riddle of migraine or of 
the modem riddle of allergtc But for the sake of clarity a brief 
definition of terms is desirable. 

Migraine is a syndrome of severe headache, paroxy'smal 
and recurrent, commonly unilateral, occurring usually in asso- 
ciation with cortical symptoms (sensory'^, motor, or mental) and 
nausea or emesis. An enormous literature has produced a 
multitude of hy^Dotheses. Outstanding is the striking influence 
of heredity. This fact together with the frequent occurrence 
of frank allergies in the individual or his family led Vaughan 
and numerous other authors, mostly in the past decade, to 
elicit evidence of allergy as a factor in migraine. 


-■Mlergy' commonly connotes a demonstrable hypersensi- 
tiveness wth an immunologic mechanism. However in its 
original coinage and wider sense the term simply implies an 
altered reactivity, an exceptional and inimical response of the 
organism to contact with substances in themselves usually in- 


nocuous or salubrious. In this extension the concept has the 
virtue of taking cognizance of certain striking clinical se- 
quen^s, presumably of cause and effect and not otherwise 
classified, but the defect of supplying no modus operandi for 
their occurrence. There is impressive evidence that in this 
"1 er sense at least many cases of migraine are definitely 

that allergy is not 

^ ualK ihc sole factor in their genesis. 
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Case I, — Migraine in a patient without other major allergy. 

A. B.; female^ age twenty-six, single, clerk in a social 
service organization. 

Family History, — There is no known case of epilepsy or 
insanity in any branch of relationship. The paternal grand- 
mother died of ^^asthma.’^ The father, deceased, was said to 
have had frequent headaches. The mother, still living, after 
her menopaijse developed periodic headaches which usually 
appear on awakening and are relieved by vomiting. 

One brother had infantile eczema but no headache. Two 
sisters have neither headache nor allergy of any type. One 
cousin has eczema but no headache. 

Duration and Course, — ^As a child the patient recalls widely 
separated attacks of sudden intense headaches with vomiting 
and visual disturbances. 

Five years ago, at the age of twenty-one, the patient had a 
severe obscure illness ultimately diagnosed as tuberculous perit- 
onitis. During convalescence the headaches became of fre- 
quent occurrence averaging once to several times a week. 

Character of Attack, — The pain is located most intensely 
in the right occiput radiating thence over the entire head. It 
begins as a throbbing, developing into a heavy pressure or sense 
of expansion. The attack lasts usually a day but not infre- 
quently continues for several days, the longest having been nine 
days in duration. 

Nausea and emesis are not invariable accompaniments, but 
violent and persistent vomiting frequently occurs. The vomit- 
ing aggravates rather than relieves the headache. Hunger 
and abnormal appetite are often present during the attack. 
Violent sneezing, sometimes to the point of epistaxis, occa- 
sionally attends the headache. At other times the patient has 
morning sneezing without associated headache. This latter is 
the only symptom suggestive of other allergy in the patient. 

Aura and Cortical Symptoms, — Usually before the palu 
begins the patient notices a blurring of vision and a sense o 
mental “heaviness’’ which seriously impairs her power of atten 
tion. These symptoms become very severe during the pain u 
phase and continue on the day following. 
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Prccipltauh of Attack.-Th^ menstrual period bears no 
constant relation to the headache. Neither mental nor physical 
fatigue seems to cause an attack. Prolonged use of her eyes 
does not occasion a headache despite the visual obscuration 
which attends the attack. Movement aggravates tlie headache 
once it has begun and a long ride on street cars seems to start 
a minor attack. 

Food Prcdpitaiits.—The patient’s own observation has 
established the striking relationship to specific food ingestion. 
Asparagus has repeatedly precipitated attacks. Chocolate, 
peanut, and tomato are also certain excitants. Two instances 
of her food sensitiveness were recently noted. On the occasion 
of testing the patient’s leukopenic index to the ingestion of 
chocolate a large piece of chocolate was eaten at 9.15 a. m. 
At noon the patient felt “light-headed": at 2.00 p. m. occipital 
headache had begun and at 3.00 p. m. she could not sec clearly. 
.•\t 3.00 A. M. the following morning she vomited without relief. 
The headache slowly abated the following day. Recently, 
while at a picnic, the patient had an attack which she altributerl 
to the ride on a street car. On cross-examination, however, it 
developed that the patient had eaten a peanut butter and jelly 
sandmeh. Despite her own observation on the role of peanuts 
in her migraine, she had overlooked the possible imporlanci' 
of the peanut butter. 


Skin Tests. Scratch tests with about 80 proteins including 
the impli^ted foods were entirely negative. Intradermal tests 
gave an indecisive borderline reaction to chocolate, 

Lnikopenic /ndex.— This was carried out with milk and 
chocolate taken on a fasting stomach as follows. White counts 
were made by \he same technician using the same pipet, just 

ini patient the tested food and at twenty-minute 

.monals thereafte,. The results are showa in the taLlatirn 


n™ «r iontarttr'evwir' Su ” h 

• The leukopenic index gave a 
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Tabulation 


Time. 


Leukocytes. 


Polymorpho- 

nuclears. 


Lympho- 

cytes. 


Monocytes. 


Eosino- 

philes. 


Milk tested: 6/11 IZG. Nonallergic response. 


9.15 A. u. 

7250 

53 1 

39 

3 

5 

9.20 A. u. 

Alilk — 8 ou 

nces ingested ; 




9.40 A. u. 

6450 

55 j 

35 

6 

4 

10.00 A. iL 

7950 

61 

34 

4 

1 

10.20 A. ir. 

6950 

54 

38 

0 

7 


Chocolate tested: 6/20/36. Allergic response. 


9.15 A. M. 

7000 

48 

44 

4 

3 

9.20 A. ir. 

Chocolate 

ingested. 




9.40 A. u. 

6750 

37 

52 

5 

6 

10.00 A. M. 

6450 

59 

31 

5 

5 

10.20 A. M. 

5150 

61 

29 

6 

4 


The leukopenic index was developed by 'Warren T. '^^aughan after observTition 
of the leukocytic response to the ingestion of food by allergic subjects. A non- 
allergenic food usually causes a postprandial leukocytosis; an alleigemc food, a 
leukopenia. A variation of less than 1000 cells above or below the fasting level is 
regarded as an indeterminate finding. 

fairly typical curve indicative of allergy to chocolate. Dif- 
ferential counts were added for their general interest. There 
have been some observations on eosinophilic variations but thus 
far the emphasis has been placed on the total leukocyte counts. 
A more extended use of the leukopenic index, especially in the 
skin-negative cases, promises improved results. Nevertheless 
the weight of the inquiry is borne mainly by the anamnesis and 
clinical trial. 

Our service to the patient consists in putting proper em- 
phasis on the food factor. Further supervision may elicit more 
information. Foods biologically related^ to those known to be 
implicated wiU be held under suspicion. Thus susceptibility to 
peanuts will suggest the alternate trial and elimination of other 
legumes, such as peas, lentils, and beans; to asparagus, of the 

^ Ellis, Ralph V.: A Rational Grouping of Food Allergens. J- Allcrg>- 
2: 246, 1931. 
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liliaceous vegetables, onion and garlic; to tomato, of the sola- 
naceous vegetables, potato and peppers. 

At present while the attacks have been reduced in fre- 
quency, many occur mthout a recognized occasion of food 
ingestion or indeed of any cause. 


Case II. — I\ligraine in association with hay fever, pollen 
asthma, urticaria, and an anginoid sjmdrome to drug ingestion. 

R. B., male, age thirty-two, single, an unemplojTd machin- 
ist’s helper. 

Family History . — The father and paternal grandmother had 
asthma. Both the father and mother had “sick headaches" 
with vomiting. Two sisters have attacks similar to his own 
and one has asthma also. 


Duration and Course.— la childhood the patient had a few 
attacks a year and at the age of eighteen the frequenc}' in- 
creas0d to about twice monthly, 

other Allergies in the Patknt.-hhoni ten years ago the 

LtC ^ seasonal hay fever with se\-ere 

... ■ ^^ese symptoms have been much curtailed bv hvpo- 
se^itization treatment in the past four years. Sharp 'skin rc- 
Pe^en have been repeatedly obtained. It is deserving 
: *■ •” ■“ — - 

sevcK asthma followed the 
Thn • « ^ headache attended this attarU 

«nifo„:ivi“;rj,Soa'“™“'^ ‘’-'’-be, 

‘he left arm to the wrist. EdW radiating down 

Moderates the headaches but h recently, not only 

"Knl. "has a quieting egect tte S 
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food residue and without relief of the headache occurred. After 
about six hours the attack abated. 

Food Precipitants . — All meats of the ungulate order but 
especially pork occasion headache. Chicken also to a some- 
what less degree. Cured meats are tolerated better than 
fresh, and ham is sometimes eaten without sequel. Chocolate 
and beans are other known offenders. 


Other Precipitants . — The patient has attacks very def- 
initely occasioned by causes other than foods. Any nervous 
excitement, even such as a prolonged convetsation, is likely to 
by followed by headache. Exposure to heat, sun or bright light 
are other occasions. 

Skin Tests . — Scratch tests were entirely negative to all 
foods. Intradermal tests gave borderline positive reactions to 
chocolate and pork. 

Comment on Case II . — ^Noteworthy in this case are the 
diverse manifestations of hypersensitiveness and the diverse 
nature of their occasions. The substances causing headaches 
do not cause asthma or urticaria and the reverse statements 
also hold. A pollen inhalant causes asthma and hay fever; a 
drug ingestant, angina; a food ingestant, urticaria and asthma; 
and still different food ingestants, migraine. 

A diversity of mechanisms is also presumptive. Despite 
the evidence of the patient’s atopic reactivity as seen in the 
positive skin tests to pollen, the foods definitely causative of 
the migraine give negative or indeterminate tests. 

The therapeutic response to ephedrine is of interest. 
Despite the known sympatheticomimetic action of the drug, h 
has apparently a sedative effect on the “nervousness” incident 


to this migraine. 

The case furnishes a good instance of group sensitization, 
in that the meats of the ungulates, beef, lamb and pork, ah 
cause headache. A relative tolerance to the implicated mea^ 
after they have been cured is of practical significance. Foo 
processing in either commercial or domestic preparation ma> 
be of advantage in the therapeutic management of allergies. 
The “hj'po-allergic” milk of commerce makes use of this fact 
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and condensed, powdered, or malted milk may serv’e the- same 
purpose. Heat byboDing, cooking, baking, or toasting in the 
home may modify the specific reactivity of a food protein. 

It should again be noted that the food idiosyncrasy is simply 
one of several knonm excitants of the migrainous attack. 


Case III.— hligraine in association with gastro-intestinal 
allergy. 

A. J., male, age twenty-six, married, a medical student. 

Family History.— FFis father and mother have no evidences 
of allergy. One brother who has urticaria, a chronic sinusitis 
and frontal headaches, gives positive skin tests to banana and 
tomato. One sister is very sensitive to strawberries and house 
dust, has dermographia and urticaria but no headache. A 
second and third sister have migrainous headaches from milk, 
fish, and meat and are said to have given positive skin tests 
to these substances. 

Patient’s Allergy . — Several hours after the ingestion of 
milk the patient develops a imilateral headache. Some hours 
later a severe diarrhea follows. 

A quantitative factor is present. A single glass of milk 
may be taken usually without symptoms. In this case, how- 
ever, condensed or boiled milk will produce the same effect as 
the raw milk. 


Skin Tests . — The scratch tests were entirely negative. Milk 
gave a negative intradermal test also. 

Comment on Case III . — The negative skin tests in this 
patient are in contrast to the reported positive reactions of his 
brother and sisters. ViTether this apparent variation is due 
to differences in technic, interpretation, or basic mechanism 
cannot now be said. 


The quantitative factor may often be of importance in 
balancing a dietary with essential food elements. By not ex- 
ceeding the level' of tolerance, complete elimination may be 
avoided. The relation of quantity to the periodicity of svmn 
toms was brought to attention in another instance. A school 
principal had been having migraine recurrently on Sunday 

VOL :i— lo ^ 
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morning, which paradoxically he related to his week-end relax- 
ation. After elimination diets had established wheat as a 
causative factor the periodicity was explained. The patient 
was in the habit of having a midnight supper largely of sand- 
wiches on Saturday night; during the week, however, he ate 
very sparingly of bread and other flour products. 

Discussion. — These cases are illustrative of the striking 
association of allergy and migraine in the individual or his 
heredity or both. The famUial incidence has been estimated 
at 51 per cent (DeGowin), and where migraine is counted 
as an allergic characteristic, the family history shows upward 
of 80 per cent allergy (Sheldon and Randolph). The incidence 
of collateral allergy in the migrainous individual has been esti- 
mated at from 45 per cent (Westcott) to 80 or 90 per cent 
(Vaughan). 

The repeated demonstrations from many sources of the 
sequential relationship of migraine to specific food ingestion 
would seem too definite to be mere coincidence. The presence 
of such an allergic factor in migraine has been set at from 35 
per cent (Westcott) to 70 per cent (Vaughan). We have been 
impressed in this clinic, however, that, even in the presence of 
definite food specificity, there are usually other exciting factors 
of the migraine syndrome. 

Skin testing has not been a productive procedure in our 
hands; in contrast to its great diagnostic value in asthma, hay 
fever, and eczema, it has given meager information in migraine, 
comparable to its very limited value in urticaria. This is m 
accord with the experience of Rowe but many careful allergists 
of wide experience report otherwise. Vaughan found skin tests 
a reliable lead in 50 per cent of his cases. It may well be that 
migraine is caused in some instances by an atopic and in others 
by a nonatopic mechanism. On the basis, therefore, of general 
experience thorough skin testing should be routine. 

The leukopenic index has much promise as a diagnosfic 
aid. Careful history taking, the use of the food diary and tria 
diets are of prime importance in diagnosis and confirmation 0 
food sensitiveness. 
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The preponderance of certain foods as migraine excitants 
is of interest. A compilation was made of the first dozen foods 
in the order of their importance reported by six different authors 
(Vaughan, Alvarez and Henshaw, Sheldon and Randolph, 
Westcott, DeGowin, and Eyerman). An analysis shows that 
onion appears in 5 lists; cabbage, chocolate and pea, in 4 lists; 
coffee, egg, milk and wheat, in 3 lists; apple, beef, cantaloupe, 
celery, cucumber, orange, peanut, potato and tomato, in 2 
lists. The following foods appear only once; banana, beans, 
carrot, chicken, lettuce, nuts, oat, peach, pork, radish, sweet 
potato, tea, veal, watermelon. 

ConclusioiL — ^An impressive mass of clinical data supports 
the contention that migraine is often occasioned by specific 
food ingestion. In this sense at least an allergic factor is dem- 
onstrated. The mechanism of its action and the extent of its 
significance in the total problem of migraine are still matters 
of dispute. But the statement is conservatively warranted that 
allergj^ has brought to the solution of this neurological enigma 
a contribution of real value. 
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CELIAC DISEASE 

It may seem a bit startling to find a young lady of eighteen in 
a pediatric clinic. There are, however, certain diseases in which 
a presentation of the end-result and all that has led up to it is 
as instructive as the demonstration of a like case would be in 
the earlier, active stage. This is perhaps especially true in 
that of the young lady before us whose history is an epitome of 
a disease that is rare; that was once, I think, more frequent: 
that presents during the active period a striking, easily recog- 
nizable, clinical picture concerning the actual etiology and 
pathogenesis of which we are still quite in the dark; that form- 
erly had a high mortality and, at best, led to years of profound 
nutritional and emotional disturbances; that in spite of our 
lack of knowledge as to the underlying cause and nature of the 
disease can now be cured within a reasonable time with a fairly 
full assurance of success. This is all the more interesting be- 
cause the treatment is wholly dietetic. To one familiar with 
the disease it is probably evident from what has been said that 
we are dealing with celiac disease. You will come across it in 
the literature under a variety of names, of which only Herter’s 
infantilism, and the German, die Coeliake and Chronische 
FJunahrungs-storung jenseits des Sauglings Alters need here 
be added to the English “celiac disease,” introduced by Gee 
who first described the disease in 1888. It is essentially a 
pediatric disease, always beginning in late infancy or earliest 
cliiidhood and rarely extending in an acdve form to adolescence 
As I have implied, this girl, in her own case, unfolds prac- 
tically the whole storyr of celiac disease, individually and his- 
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torically, from the time when we stood almost helpless before 
a case and dreaded to see one up to the present time when the 
outlook is favorable enough for us to welcome each new one. 

Before entering upon that story let us briefly see the end- 
' result — itself interesting because still somewhat in dispute. It 
is evident from ^‘Herter^s infantilism’’ that retarded growth 
was considered a part of the picture. A marked retardation of 
growth is always evident during the active stage and when 
this is prolonged the stature remains permanently below normal. 
It remains to be seen what the result will be in those patients 
in whom convalescence can now be reached so much more 
quickly than in former times. This girl presented an extreme 
picture of the disease. The active period lasted from the sec- 
ond to the sixth or seventh year, and, because of home condi- 
tions, progress was variable for some years longer. One has 
the impression that she is still undersized and yet, as you see, 
she is nearly as tall as her mother. (Another patient whom I 
have been able to follow to adolescence under more favorable 
surroundings is practically of normal height.) She is fairly 
well proportioned with a distinct tendency to obesity, a fre- 
quent end-result, and has a rather prominent abdomen that is 
a remnant of a condition that is one of the most striking and 
characteristic features of the earlier active stage of the disease. 
Her mentality is apparently somewhat below normal. During 
the early part of her disease this was a marked feature, her 
psychic response varying directly and proportionally with her 
physical state. In general children with celiac disease are 
normal mentally. Some have even thought them to be above 
average in that respect. The only other evident result in this 
instance is extreme dental caries that involves practically all 
of her teeth, most of them decayed flush with the gums. 

Our patient was born March 16, 1918, and entered the 
Children’s Memorial Hospital for the first time December 18> 
1920, at the age of two years and nine months. Because o 
language difficulties and ignorance on the part of the parents 
her early history was only vaguely obtainable. As nearly as 
could be ascertained she had had a diarrhea with some vomiting 
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{or a period of six months or more. The stools wtrc loose and 
pale, from 2 to 5 or 6 a day. The food ^vas said to pass 
through undigested.” During this Ume there was a steady and 
very great loss in weight, the child slept poorly and could no 
longer walk or even stand alone. Her weight on admission 
was 15 pounds, about what we w’ould expect a normal five 
months’ old baby to weigh. 

The general appearance ivas tliat characteristic of an ad- 
vanced stage of the disease. There rvas extreme emaciation on 
the one hand and an enormously wddely distended abdomen on 
the other. The child was pale and apathetic, except over the 
abdomen the skin was loose and unfilled because of the flabby 
and atrophied musculature and, even more, because of the 
almost complete absence of subcutaneous fat. The emaciation 
was especially marked in the extremities and in the gluteal 
region. The wasting of the buttocks has been given diagnostic 
significance by Miller as the “gluteal sign.” It is only natural, 
however, that with a generalized loss of fat its absence should 
be most noticeable where it is normally most in evidence. The 
face often remains fairly filled out in contrast to the rest of 


the body, but in this child it was involved to a like degree. The 
skin hung in folds and the eyes appeared unduly large. There 
was no normal play of expression. She was wistful, pathetic, 
not happy rather than acutely unhappy, with no evidence of 
pain except when disturbed. The latter was probably due to 
latent scurvy, or possibly neuritis, which may accompany the 
disease in varying degree for obvious reasons. An evident 


tetany, a frequent accompaniment, doubtless played a part. 

e extremities were flexed at the elbows and knees and there 
was marked carpopedal spasm of both hands and feet. The 
wostek facial sign of tetany was present. 

The hemoglobin ,vos 
reported as 7 3 per cent; the red blood cells as 4 000 000- the 

I'raponioi, m the rest ol L 

rest of the body, not especially tense, not 
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tender, but extending in all directions as if pushing other struc- 
tures out of the way. In spite of the thin wall there was no 
-evidence of an intestinal pattern — whence no increased peris- 
talsis. The distention was evidently due to hypotonicity of 
the intestinal and abdominal walls and the presence of an 
abnormal amount of gas in the intestinal tract, both a cause and 
an effect. It was natural that the intern should record his 
impression that the child had a tuberculous peritonitis, a mis- 
take that is probably made at some time in nearly every case. 
Tuberculin and Wassermann tests were negative. 

The diagnosis of celiac disease ultimately rests on the 
nature of the stool, the color, odor, consistency and volume of 
which are pathognomonic in the proper clinical setting. The 
stool is always grayish-white in color and has usually a degree 
of foulness rarely attained by any other. Its advent is evident 
in the room and nurses are loathe to save the stools even in a 
closed container. They may be hard and formed and reduced 
to 1 or 2 a day during periods of more favorable progress; or 
frequent, soft and mushy during periods of exacerbation that 
are so prone to occur, often inexplicably. They rarely exceed 
4 or 5 a day. They have a greasy appearance at all times, 
notably so when loose. They then resemble oatmeal porridge 
as long ago pointed out by Gee whose classical description has 
left little to be added. More striking than anything else is 
the amount of stool passed in the twenty-four hours. This 
often exceeded more than a pound a day in our patient. Freise 
and Jahr reported eight to ten times as much stool in 2 children 
with celiac disease as in two normal controls on the same intake 
of food. All of these characteristics are evidently due to non- 
absorption of fat. 

During the first seven months in the hospital the condition 
remained practically unchanged. All sorts of things were tried, 
both empirical and seemingly rational in our then current 
state of knowledge, without tangible progress. Finally, each 
new resident took a fling at it in the light of what he had 
been taught in school or in some other medical center. Char- 
acteristically, things got alternatelj' better and worse. Tetan\ 
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was present at Umes and again absent. The disposition varied 
with the nature and frequencj^ of the stools, a pretty accurate 
barometer of progress. Her weight varied from 15 to 16 pounds 
and when it once got up to 17 pounds and her stools were formed 
and reduced to 1 a day, she was allowed to go home. 

Five weeks later (8/24/21) she was readmitted. During 
the stay at home there had occurred one of those catastrophic 
losses in weight and general well-being that are so frequent in 
these patients following errors in diet, often enough without 
e\adent reason. She had lost 4 pounds and now weighed 13 
pounds, pretty nearly an all time low for a child of three and 
one-half years. 

In June, 1921, Dr. John Howland delivered his presidential 
address before the American Pediatric Society on the subject 
of Prolonged Intolerance to Carbohydrates. Unfortunately, 
but characteristic of the man, this paper was allowed to remain 
buried in the Transactions of that Society from which it has 
only been exhumed from time to time by those especially inter- 
ested in the literature of celiac disease. Contrary to the pre- 
vailing \dew that celiac disease was due to an inability to digest 
and utilize fat, Howland pointed out, based on a study of more 
than 30 cases, that the essential trouble was a chronic intoler- 
ance for carbohydrates. As a natural corollary he advocated a 
dietetic regime of 3 stages, each varying in length according 
to the severity of the disease and the reaction of the child: 


1. “Protein milk alone until the stools are firm, the disten- 
tion ver\’ slight, the gas not in excess and the appetite good.” 

2. Protein milk with the addition of “curd, scraped beef, 
certain forms of cheese, egg white and eventually the whole of 
egg’ and “some orange or tomato juice.” 


3. The cautious addition of vegetables well 
the 5 and then the 10 per cent types, followed 
finally, by bread, cereals and potato. 


pureed, first 
as tolerated. 


Profoundly impressed by this paper we put our patient on 
n high protm daily diet of a quart of protein milk, scraped 
beef, eggs (soon discontinued), diaprotein muffins and-small 
amounts of vegetables, fruit and bread. It will be notedXt! 
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through a misinterpretation, this diet did not conform to the 
fundamental ideas advanced by Howland in that a small amount 
of vegetables, fruit and bread were permitted. Too, we 
erroneously thought that our patient was old enough not to 
require a rigid adherence to so limited a diet. She was kept 
on this diet with occasional variations for about a year. In 
the first month she was greatly improved and gained 4/4 
pormds, up to 17% pounds. The next month she lost 2/4 
pounds. Her weight fluctuated widely for the rest of the year. 
Toward the end of the year she was p\it on a general diet, ad- 
vocated at the time by certain German clinicians. The stools 
rapidly became loose and more frequent, there was a sharp drop 
in weight and at the end of that period she weighed only 16 
pounds at four years and seven months of age. 

She was now put on a rigid high protein diet — or, I would 
prefer to say, on a minimal carbohydrate diet. This consisted 
of protein milk (with occasional change to buttermilk), scraped 
beef, diaprotein muffins, gelatin and cottage cheese, of each 
as much as she cared to eat. The clinical note soon reported. 
“She relishes this diet and the stools begin to improve.” Her 
disposition changed ; she became happy, and talked and played 
with other children. On this rigid diet for seven months her 
stools remained at 1 or 2 a day, were formed but still large and 
rather offensive, and her monthly gains in weight were 2 , 2, 2, 2, 
2, 2, and 3 pounds. In seven months she had nearly doubled 
her weight, going from 16 to 31 pounds. 

One cereal a day was now added to her diet. There was a 
prompt return of loose, more frequent, greasy stools and a 
drop, or rather a downward push, of 2 pounds in weight which 
she only regained after another two months. Progress notes 
at this time reported her to be: “rather pale, not so active, 
losing weight; stools much softer and of lighter color. Patient 
has been acting drowsy, toxic. Chvostek sign positive. O'’ 
returning to the previous rigid diet plus 3 bananas daily , s e 
gained rapidly as shown by monthly gains of 3, 2 and 1 poun s. 
In spite of the serious setback she had gained 19 pounds dunno 
the year, going up from 16 to 35 pounds. Two years later s e 
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was discharged at the age of seven years, eight ntonths. tveigli- 
ing 48 pounds. Her last record, four years later, sho^\ed her 
weight to be 63^2 pounds and her height five feet, one inc . 

She was then eleven and one-half years old. During the latter 
part of her stay in the hospital she was gradually snatched to a 
general diet which was continued at home. Only minor upsets 
occurred during this time. Her condition since that time has 
been much as you see it now. 

\Hiat do we know about the nature of this strange disease? 
Xecropsies have thrown practically no light on the subject. 
Some of the reports have been wholly negative, others con- 
tradictoiy^ and one rather gets the impression that such find- 
ings as atrophy of certain viscera, of the intestinal mucosa, etc., 
are an effect, not a cause. From the gross appearance of the 
stools and from microscopic and chemical analyses it was evi- 
dent that these were largely made up of fat derivatives. It was 
natural to assume that we were dealing with a chronic fat 
intolerance. It was natural, again, to assume that there was 
basically a pancreatic deficiency. This seemed improbable, 
however, inasmuch as the disease was always preceded by a 
normal condition and, under favorable conditions, a full normal 
state recurred. It was even more negatived by the fact that 
while in a pancreatic deficiency the fat is not split, it is in celiac 
disease. In the latter neutral fats, fatty acids and soaps are 
all found in such amounts that they determine both the char- 
acteristic consisteno,' and the abnormal volume of the stools. 
So great is this volume that it has even been held that there 
was an endogenous transfer of fat from the body into the intes- 
tinal amal, but this lacks support. "WTatever the pathogenesis 
of tlie disease may be. the fact stands out that the fat is not 
absorbed normally. Why. no one knows. 

.MtcmiiUs have been made to solve the problem by a study 
of the intestinal bacterial flora, notably bv Herter who pub- 
liMied his results under the title of Intestinal Infantilism in 
1909. Based on the fact that he found a predominantly gram- 
twemive flora made up of Bacillus bifidus, Bacillus infantilis 
and gram-positive cocci which normally characterize the intes- 
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tinal flora of the breast-fed infant stool, he postulated the 
persistence of this condition into the artificially fed period as 
the cause of celiac disease. This view no longer has any 
adherents. The endocrines, the sympatlietic nervous systems, 
an abnormal constitution, a neuropathic state, dysentery, 
acholia and avitaminosis, have naturally all been drawn into 
the picture as interesting but futile speculations. 

The observations of Howland, that led to the view that 
there was essentially a chronic carbohydrate intolerance, have 
appealed to me as basic and my own experience and a perusal 
of the literature has not changed that view except in minor 
respects. I have not adhered to a graduated 3 phase diet but 
have put even infants (the disease rarely begins before the 
second or third year) on as nearly a carbohydrate-free (}iet as 
can feasibly be devised and can only say that for the first 
time in my experience this furnishes a rdgime that has uni- 
formly led, sometimes to wavering, but always to satisfactoiy 
results and to a fairly early cure. That fresh whole milk is 
not tolerated has long been known. That the fat is not the 
basic noxious agent would seem evidenced by the fact that 
protein milk is well tolerated in spite of the fact that it has a 
fat content comparable to that of whole milk. That there is 
no danger of carbohydrate starvation on a high protein diet 
was emphasized by Howland in that an adequate amount 0 
carbohydrate is derived from the protein. Evidence has been 
presented by Nelson that dextrose is tolerated in large amounts, 
in direct opposition to a statement by Howland that it is not. 
I have had no experience on which to base an opinion but am 
inclined to accept Nelson’s conclusions. There is practicaly 
no dissent from the view that starch is the one dangerous io 
element and that starchy foods must only be introduced after 
convalescence has long been established and even then wi 


great caution. 

My own procedure in recent years has been as follows. 
As the liquid food I give protein milk as much as the child _ 
take at the usual intervals. Buttermilk may be given equ > 
well for a time. No carbohydrate is added; if sweetening i- 
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needed a grain of saccharine is added to a quart of eiUier food. 
Slightly broiled scraped beef is offered three or four times a day 
at the usual feeding times. To this are added, ad lib., cottage 
cheese, gelatin, egg white and muffins made of diaprotem or 
other low-carbohydrate flours, 2 or 3 ounces of orange juice 
and a teaspoonful of cod liver oil, or an equivalent amount of 
viosterol or percomorph oil. If tolerated 1 to 3, or more, 
bananas are added. These must be fully ripe, mealy, with 
black or black-dotted rinds. There is usually an almost imme- 
diate improvement in the nature of the stools, the gain in 
weight and the child's disposition. After a variable time, 
usually a matter of months, pureed vegetables and fruits are 
added with due caution. Still later toast, and lastly starchy 
foods such as cereals, usher in a general diet, irrcluding boiled, 
or evaporated milk. Vigilance must still be maintained. The 
general dietetic dictum, “advance slowly, retreat precipitously,” 
is nowhere more applicable than here. Drugs play no part, 
except the occasional indication for iron. Transfusions may 
help, but are rarely necessarjc Ultraviolet rays are valuable 
if cod liver oil is refused, or not well tolerated. 

Other methods of treatment have been advocated. Haas 
has especially popularized the use of bananas as a sort of basic 
diet and has given as many as 16 a day to a child. Bananas 
are undoubtedly well tolerated in many, probably most, cases 
and are therefore a valuable addition. This has been confirmed 
from many sources. Celiac disease is, however, a very notional 
disease, has possibly not a Unitarian etiology, and the banana 
is not a specific. As in the use of all other foods caution must 
he obser\’ed and theory and authority may have to give way 
to experience in the individual instance. 


Celiac disease is a rare disease and I have had no occasion 
to irx- out the more rigid fruit and vegetable cure of Franconi. 
This consists in giving first the juices of oranges, lemons, berries' 
Rrapes, etc.; later, bananas, scraped apple, pears, etc.; and still’ 
later, pureed vegetables, all in gradually increasing amounts 
^ane sugar and starchy foods are considered harmful even in 
>niall amounts. Good results are reported on this regime 
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Many Continental observers have advocated a liberal gen- 
eral diet, with few interdictions. I rather think these views 
hark back to a time when we knew less than we do now about 
the treatment of celiac disease and were satisfied with less 
assured results. 

As a curiosity, it would seem to me, may be mentioned 
finally the t)bungs Diat (exercise, or stimulation, diet) of 
Schick and Wagner. This consists in giving just the articles 
of diet that are not, or poorly, tolerated with the idea of step- 
ping up the tolerance by exercise, or stimulation, of the diges- 
tive glands involved. A reported mortality of 40 per cent in 
5 cases hardly furnishes an incentive to try this unique pro- 
cedure ! 

In the treatment of diseases that are rare and, in the past, 
have been discouraging — ^not to say baffling — we are prone to 
foUow a course that we have found leads to results. For that 
reason I still use a high protein diet, or rather a low carbo- 
hydrate diet — or still more specifically, as a desideratum, a 
starch-free diet. 
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amebic dysentery 


I Ail gQiQg to start this clinic with a brief history of the 
case being demonstrated as it is fairly tj^ical. 

A j'^oung man, twenty-eight years old, came to my office 
a few months ago complaining of diarrhea. His work has been 
that of a salesman in the southern part of the United States. 
Itdiile in North Carolina, sis months previously, he had been 
“upset by food” taken and had a severe though short duration 
diarrhea with abdominal cramps, tenderness, nausea and vomit- 
ing, mucus but no blood seen in the bowel movements. He did 
not know about temperature but felt he probably had no fever. 
He felt weak and “played out” but went on about his work and 
in a few days was seemingly all right. Following this, he had 
recurring short duration diarrheal attacks becoming more fre- 
quent, so that during the two months before examination he 
had continual loose movements, three to six daily, watery in 
consistency, with associated rumbling and gurgling, cramp- 
like pain at times severe during defecation, marked generalized 
abdominal tenderness, mucus and blood in the bowel move- 
ments. There was only a slight loss in weight, though he felt 
tired and worn out. He complained of nausea and lack of 
appetite, but had no vomiting after the first attack. 


At our examination the blood pressure was 114/86, tem- 
perature 98° F. Urine was negative as to albumin, sugi and 
< a^t.. Hemoglobin was 80 per cent. Ewald meal showed free 
aci<] Ul total 81; benzidine test for blood negative. Bowel 
m..v..nH.nts were mushy to waterxq and on examination showed 
Physical examination was essentially 
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negative except for a markedly spastic, ropelike, and tender 
colon. Rectal examination caused no particular pain, and no 
masses were felt. A second stool examination showed mucus 
and blood; on warming specimen for microscopical examina- 
tion amebic organisms were demonstrated. 

A clinic on “amebic dysentery” is always an interesting 
subject for the teacher because it must deal with a condition 
concerning which medical investigation has had a great deal ol 
uncertainty. In this clinic I am going to mention only things 
that seem at the present time to be fairly stable. 

By the term “amebic dysentery” we mean a disease raused 
specifically by the Endamoeba histolytica, the lesions original 
ing and being chiefly in the large intestine though liver comp » 
cations are present; clinically characterized by diarrhea ^ 
blood, pus and mucus in the bowel movements. There is a 
tendency for the symptoms to be intermittent which per aps 
increases the difficulty in diagnosis, the locating of carriers, an 
the development of complications. Many cases are 
disabling if allowed to develop, so that any diarrhea shou 
investigated thoroughly even though we may feel it is a re a 
lively simple condition. The first intimation of amebae ei 
associated with dysentery was made by Ldsch in 187 > u 
because similar organisms were found in healthy indivi ua^^ 
and in other conditions associated with diarrhea, it 
taken seriously. Later investigators noted the associa 
regularly and also found the organisms at postmortem 
ulcerative lesions in the mucous membrane of the gut. 
Schaudinn suggested the presence of 2 distinct organisms 
similar morphology, both parasitic, but one 
nonpathogenic, the other (Endamoeba histolytica) pa s 
and the cause of the condition known as amebic^ 

For the purpose of this clinic and of practical medicine 
only mention in passing the other endameba foun m 
movements and the types that grow freely in bowel J 

ice cream and simple media, which are not a cause o 


pathology. 

It is readily seen then that a diagnosis 


of endamebic dys- 
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entery must rest, as in our case, on two important factors, first 
the clinical story which may be that of acute attacks of diar- 
rhea or mild attacks which are not severe enough to keep the 
patient from his work but which recur or persist for a few 
weeks and then clear up without definite treatment. Regularly , 
the colon is spastic and tender to pressure; cramplike pain may 
be severe with relief by passing gas and by bowel movements, 
temperature moderately raised, appetite lessened and nausea 
present, as might be seen in a simple diarrhea. During the 
intermittent stage the patient may feel normal. In severe or 
complicated cases symptoms are varied by the complications 
present as liver abscess, etc.; on examination of the bowel 
movement usually one finds fecal material mixed with mucus, 
pus and blood (not the watery secretion found in bacillary dys- 
entery) . In this mucous and bloody material the active organ- 
isms are found. Fresh warm specimens give best results, 
though specimens which are kept cold and warmed just before 
examination are very satisfactory as the organisms become ac- 
tive on warming. It is to be noted that in specimens kept at 
body temperature the organisms deteriorate rapidly ‘so that 
they are not visible. Specimens for examination for the troph- 
ozoites may be mounted in saline solution or a dilute aqueous 
solution of eosin so that the organism will appear white on a 
pink background. The movement is sluglike, likely to be fairly 
acth’e, red cells are ingested and the nucleus almost invisible 
unless stained in some way. If direct examination does not 
show organisms, saline cathartics may be given or material 
may he secured directly from the ulcers by rectal tube or 


proctoscopic examination. Single examinations with negative 
findings do not rule out a positive diagnosis. The finding ol 
other orpnisms in material from the ulcers is to be expectec 
because in the gut wall there is regularly a secondary infection 
Hus may be responsible for difficulty in diagnosis in some case- 
m which an ulceraUve colitis (idiopathic) is diagnosed, yet th( 
case improves on emetin or similar treatment. In looking fm 
carriers one must find encysted forms, usually by staininc 
methods. Culture methods are technically difficult L are th 
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complement fixation methods. Though both may be of value 
if done by experts, neither is practical for a physician. 

The life cycle of the Endamoeba histolytica is simple, con- 
sisting of two stages, first the trophozoites or motile forms which 
multiply rapidly in the large intestine producing the lesions 
and the symptoms of the disease. These motile forms are 
passed in large numbers but they die quickly when exposed to 
the air or stomach content and so do not transmit the disease. 
In the gut, conditions that are not compatible with growth of the 
trophozoites develop and they reproduce less rapidly and finally 
become encysted and are passed out of the bowel. These cysts 
when swallowed are broken up in the small intestine and a four- 
nucleated ameba is freed. These are held at points of stasis in 
the gut, divide into tjrpical trophozoites and the usual lesions 
of amebic dysentery result. This makes the source of infection 
a carrier, who though passing cysts may be free from symptoms, 
perhaps may never have had enough diarrhea to fix it in his 
memory as being important, yet be the cause of epidemics as 
a handler of food, etc. The practical point is that any patient 
who has had amebic dysentery should be checked at regular 
intervals for months to be sure he is not a carrier. 

The pathology of the disease is primarily that of the intK- 
tinal ulcers, commencing in the cecal region though the entire 
large gut may be involved; the lesions start as a small inflam- 
matory area, surrounded by a hemorrhagic area. In the center 
necrosis of the epithelium takes place, into this the amebae pass 
destroydng tissue, undermining the submucosa, giving an oval 
undermined erosion. Usually enough inflammatory reaction 
takes place so that perforation does not happen; between the 
ulcers are areas of fairly normal mucous membrane. As heal- 
ing takes place, marked scar tissue develops which produces 
obstruction and, if the gut is pliable, dilatation above the point 
of obstruction. The organisms are found in the submucosa, m 
muscle layers and in small venules, in which they may h® 
carried to the liver giving the complication of liver abscess^. 
These abscesses are usually single, may be in any portion o 
the liver; occasionally there may be multiple abscesses or 
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numerous miliary lesions. UsuaUy there is a des^ctive ne- 
crosis of Uver tissue without liquefaction or marked inflanima- 


toty reaction in surrounding tissue. 


The lesion is walled oft 


bv granulation tissue and if secondarj^ infection takes place, 
it usuaUy does, one gets the reactions due to the invading 
organisms, plus the hndings of the amebae. These abscesses 
may be fairly quiescent for weeks, may gradually increase m 
size, may rupture into surrounding tissue, lung, pleura, perito- 
neum, or externally. If walled off and drained, they may heal 
readily. TiTiile liver abscess is noted as a part of the pathology- 
and may be thought of as a complication, it must be remem- 
bered that intestinal ulcers followed by liver abscess normally 
indicate amebic infection. Liver abscess may be present with- 
out demonstrable lesions in the gut. Other pathology as com- 
plications include peritonitis from perforation or near perfora- 
tion, appendiceal involvement, very infrequently urinary tract 
infection by transplanting or perforation, partial or complete 
intestinal obstruction. In all locations the ulcers are prone to 
become secondarily infected, giving a changed symptomatology' 
and pathology and frequently increasing the danger to the 
patient. Certain authors go so far as to state that all ulcerative 
colitis is likely to have been primarily amebic, later being com- 
plicated by the secondary invading organisms. This gives the 
basis for anti-amebic treatment in all such cases with improve- 
ment resulting in a considerable number. 

We began our history with the statement that our patient 
worked in the South and it is a fact that amebic dysentery is 
more common in tropical countries, not as an epidemic, but 
generally present. It is endemic in temperate zones, as our 
Chicago infection of a few years ago. Probably it is fair to say 
hat we have c^es quite regularly with us, that could be diag- 

"i the bowpT microscopical examination 

i the bon el movements were made. Carriers, especially those 

may handle food, vegetables that have been erown on 
miir excreta, contaminated water or 

a-e. Lareless laboratory technic is a possible 
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though probably not a frequent cause of infection. It is very 
difficult to establish an incubation period, inoculation experi- 
ments placing it at from thirty to one hundred days with the 
probability being that only a small percentage of people ingest- 
ing cysts actually develop amebic dysentery. Intestinal stasis 
and constipation on a basis of obstruction seem to increase the 
probability of pathology. 

I am going to list definite cases in discussing the diSerenfial 
diagnosis, because in each the diagnosis of an amebic dysentery 
was considered during the course of the disease. 

First, a twenty-five-year-old school teacher gave a history 
of acute and persisting diarrhea for several months, mucus an 
blood in the bowel movements, marked loss in weight, severe 
generalized abdominal cramps, and tenderness over the entue 
colon particularly in the right lower quadrant. At the time 0 
examination her temperature was 102° to 103 F. in the a ter 
noon. On fluoroscopic examination with a barium enema ere 
was a definite filling defect in the cecum; the rest of the gut was 
spastic but not obstructed. No amebae were found on s 00^ 
examination, nor were tubercle bacilli, though operation con 
firmed the probable diagnosis of tuberculosis. 

The second patient was seen at the age of fifty years, w 
history of cramplike pain in the lower abdomen, generalize 
worse on the left side, frequent desire for bowel movements, 

6 movements daily, with the passage of soft material 
containing mucus and hlood, and spastic and ten er 
The patient sat on the toilet to empty bladder because o^_^^ 
passage of bowel movement on straining. Appetite 
inished. He had slight nausea, but no vomiting, and tia 
10 pounds in weight. On examination temperature was _ ^ 
F., blood pressure 128/70, hemoglobin 90 per cent, an 
negative for sugar and albumin. Stomach secretions , 

mal and no blood was found. Bowel movements were ’ 
with small amount of pus and persistent blood, but no 
Rectal examination revealed a small firm nodule, n 'C ^ 
about 4 inches from the rectum. Fluoroscopic exami 
with barium enema showed partial obstruction in pe vi 



.JlMEBIC dysentery 



o{ gut. The barium, however, passed in sufficient amount to 
fill the gut, showing no further filling defects. There was a 
definite delay in expelling the enema which caused the patient 
considerable distress. Proctoscopic examination revealed \he 
pol>T> felt by rectal examination but could not reach the region 
of partial obstruction. A diagnosis of malignancy was made 
and operation advised. At surger>^ resection revealed numer- 
ous flat polj^i with broad bases; 2 large ones separated by a 
distance of 3 inches had undergone malignant degeneration, 
gi\dng the findings of blood in the bowel movements. The 
mucous membrane between these lesions was normal. The 
patient has remained well following resection. 

Third, a man, fifty-five years old, came in complaining of 
abdominal cramps for a period of three months, coming in 
attacks, associated with desire and straining at bowel move- 
ments. The material passed wms mushy to watery in consist- 
ency. There was some rumbling, with relief of cramp by w'ater 
enema; he sometimes used 2 to 4 enemas during twenty-four 
hours, hlucus was seen in the bowel movements and frequently 
there was a rather profuse amount of bright red blood. He 
had lost 10 pounds in weight but was working regularly. 

On examination he weighed 144% pounds; temperature 
was 98.4- F. and blood pressure 150/104. Urine was negative 
for albumin and sugar. Hemoglobin 80 per cent. Ewald meal 


showed free acid 18, total 30, and negative benzidine test. 
Rectal examination was negative. The left side of the abdo- 
men and the descending colon were tender to pressure. The 
firM bowel movement examined was mushy in consistency, but 
nepati\ e to blood. A second series of bowel movements showed 
dots of blood, not digested, but no amebae. During hospital 
examination bowel movements at one time might be free from 
blood, but within an hour the patient would have a desire for 
>mn-ement and pass a large amount of fresh red blood, very 
dofimtcly d. ferent from the usual occurrence in carcinomT 
polvp, luberclosb. or olcerative colitis. Fluoro' 
^ro,,K esaomcion with bariom enema revealed a deanite ot 
-■n,c.,on m the lower portion of the descending colon Ugh 
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enough so that only a small stream of barium would pass 
through. The enema caused a great deal of pain. 

A diagnosis of malignancy was made, mention being made 
of the fact that certain of the bowel movements were free of 
blood which is not usual in a cancer of the colon, particularly 
the descending portion. At operation a palpable mass was 
felt at the location described; it was not hard, but the lumen 
of the gut was almost obstructed so resection was done. The 
mass was about 1 inch in diameter and cauliflower-like in ap- 
pearance; on microscopic examination it was found to be a 
rare nodular hemangioma. The patient made an uneventful 
recovery following resection. 

Other conditions which may give the same picture as the 
cases cited are infected diverticulitis, infected ulcerative polyp 
(nonmalignant), etc. Idiopathic ulcerative colitis furnishes 


the most difficult differentiation. The symptoms are more 
persistent and have all the earmarks of severe amebic dys- 
entery. Except for the causative organisms, the clinical and 
laboratory findings are similar. One cannot be criticised too 
much for using anti-amebic medication in cases where the 


organism may not have been foimd, yet clinical or proctoscopic 
examination may be suggestive of amebic infection. Bacillary 
dysentery, food irritation, toxemias as from the thyroid or 
uremia, etc., also may be mentioned in connection with c 


differential diagnosis. 

The treatment of amebic dysentery should take into con 
sideration the entire clinical picture and should include c 
nourishment and general condition of the patient as well as 
the elimination of the causative organism. This means rest m 
bed, sufficient bland waste material, free food to provide nour^ 
ishment, preparations of opium like deodorized tincture, 10 
15 drops five times daily, paregoric, etc., to control the diar 
rhea. Bismuth preparations also help to control the diarrhea. 
As to specific treatment we have the arsenic preparations, su^^ 
as stovarsol, in 3- or 4-grain doses three times a day for four 
seven days, with a rest period of seven days and then 
don of treatment, treparsol, 5 grains, three times a day 
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seven days with a seven-day rest period, yatren, 4 grains 
three times a day for seven to eight days, carbarsone, 4 
grains twice daily for seven to ten days, and emetin which is 
given by intramuscular injection, Ms to 1 grain daily, 
for five to seven days, with a corresponding period without 
medication. With all arsenic preparations one must watch for 
sjnnptoms of arsenic poisoning, and when noted promptly stop 
the drug, whatever it may be, until certain that the accumula- 
tive effect has had time to wear off. With emetin the toxic 
effect on the heart muscle is probably the greatest danger, mak- 
ing it a drug which requires greater attention even than the 
arsenic preparations. 

I have been partial to stovarsol, as I used it early and 
find that if one watches for arsenic poisoning, it gives very 
satisfactory results. One must be cognizant of the fact that 
patients react differently, one patient may be influenced very 
little clinically or in the laboratory findings in the bowel move- 
ment by one drug, yet will get rapid clinical improvement and 
freedom from organisms from another type of medication. 
Each patient must be considered as an individual entity and 
clinical improvement, clearing of bowel movements from cysts 
and active organisms, and healing of ulcers must all result if 
treatment is satisfactory. Liver abscesses and other complica- 
tions must be treated surgically as the condition demands, in 
addition to the regular medication outlined. 

In the final analysis, one must remember and impress upon 
. the patient that recurrences are frequent, to be expected, and 
dangerous, when present, to him as well as to his associates. 
This means repeated examinations and, if necessary, repeated 
and varied treatments with no immunity established from 
lirevious attacks. 
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DIAGNOSIS AND TREATMENT OF DDODENAL STASIS 

Duodenal stasis may arise from a wide range of patho- 
logical processes causing obstruction of the duodenum in any 
of its four anatomical portions. Thus, duodenal ulcer, car- 
cinoma of the papilla of Vater, compression of the duodenum 
by a diseased gallbladder, adhesive bands constricting the 
duodenum, and carcinoma of the head of the pancreas, may 
be noted as not infrequent causes. I shall confine the discus- 
sion at this time, however, to the type of chronic duodenal stasis 
caused by arteriomesenteric compression of the third portion 
of the duodenum. 

The interesting problems involved in the general subject 
of chronic duodenal stasis cannot be approached with clearness 
of understanding without brief reference to that relatively 
recent period in our morphological evolution in which the 
progenitors of men were four-footed animals, for in the four- 
footed animals the entire duodenum is a free intraperitoneal 
loop, with a mesentery hanging freely down in a vertical plane. 
W hen our forbears reared up on their hind legs and began to 
walk like man, there took place a marked change in the 
anntomical relationships of the bowel, and especially of the 
duodenum. The mesoduodenum disappeared, the duodenum 
posteriorly was deprived of much of its peritoneum, and as a 
r(suU of the upright posture and rotation of the large bowel 
around the root of the mesenteiyr, we find in man the third 
portion of the duodenum lodged in the acute angle between 
the ^l')ine and the root of the mesentery^. 

During the last decade of the last century, Dr. Lewis 
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Dwight, Professor of Anatomy at Harvard University, carried 
on an intensive study of variations in the anatomical relation- 
ships of the third portion of the duodenum, making wax casts 
in situ in 54 cadavers. These casts of the bowel showed vary- 
ing degrees of compression of the duodenum in its third portion, 
as evidenced by indentations produced posteriorly by the spine 
and anteriorly by the root of the mesentery and the mesenteric 
artery. Thus it may be readily understood that the duodenum, 
placed as to its third portion in so precarious a position, may be 
compressed to a degree giving rise to obstructive symptoms as 
a result of any factor causing an increased drag on the root of 
the mesentery, especially when associated with lordosis of the 
spine. 

Obstruction of the duodenum by this mechanism was recog- 
nized by Rokitansky in 1848. Excellent reviews of the litera- 
ture with a series of case histories have been published by 
Kellogg, Higgins, and others. In the 1933 volume of the 
Transactions of the American Surgical Association may be 
foimd a thoroughly sound exposition of the subject by Eugene 
Pool, Walter Niles, and Kirby Martin. However, careful read- 
ing of the case histories recorded by these various writers shows 
a rather wide and variable range of symiptoms resulting from 
duodenal stasis caused by arteriomesenteric obstruction. Th^ 
diagnosis can be established with certainty only on the hasis 
of careful roentgenologic observations, and later I sh^ 
emphasize the fact that minor degrees of lagging of banum m 
the second and third portions of the duodenum are all too 
frequently interpreted as the basis for variable local and gen- 
eral subjective symptoms which a more conservative viewpoint 
might consider due to causes other than chronic duodena 
stasis. In none of these protocols was I able to find a symptom 
picture showing so clearly the widely intermittent, acute 
paroxysmal type of attacks suffered by the first 2 cases 
shall describe. 

The first case is that of a physician, age forty-three. ^ 
no less than twenty years he had had attacks of agonizino 
abdominal pain associated with the most intense nausea an 
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vomiting, each attack lasting from three to five days, the attacks 
occurring on an average of three to five times Jmarl}^ Between 
attacks he enjoyed a normal digestive function witli freedom 
from abdominal distress. The onset of attacks occurred sud- 
denly without warning S 5 miptoms, frequently awaking him from 
sound sleep. The initial s}miptoms were nausea and vomiting, 
immediately followed by severe, rhiUlimically recurring par- 
oxj'sms of “tearing” pain, centered just to the right of the 
umbilicus and radiating to the lumbar region bilaterally. The 
pain was severe enough to produce profuse perspiration and 
render him oblimous to his surroundings. After protracted 
retching and vomiting some temporary relief from pain might 
be had, but within a brief time there would be recurrence of 
inte^e nausea, vomiting, and rhythmic type of pain. The 
vormtus at onset was fluid in character, containing mucus and 
lie. Upon two occasions the vomitus contained food eaten 
twentj-four hours prexuously. During attacks everj^thing in- 
gested would be immediately vomited, hence as the attacks 
progressed through three to five days continuously day and 
night, a marked degree of dehydration and profound prostra- 

I? ‘r 

fluid could hP ” normal ingestion of food and 

niuch importance in considers a syiriptom of so 

Over a p^eriod of twentf duodenal stasis cases, 

of attacks of the characters ^ had had scores 

^-n this cliniri -Parity be- 

".'•phihs was excluded m f of emaciation, and 

-ef„, n^rologi J -*gical tests 

i"5 of a moderate'^ Se*d stmf* T' *'"' 

"f loT'crpcmtalsis Bal„ degree 

-be cap do™ ™ ‘bo 

s to very large size, the 
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dilatation extending throughout the entire second portion. In 
spite of very vigorous peristalsis and an equally marked anti- 
peristalsis throughout the extent of this greatly dilated duo- 
denum, a very long delay occurred before any barium passed 
on into the jejunum and long after barium had entirely left the 
stomach, a large pool of barium showing a fluid level remained 
in the dependent part of the second portion of the duodenum. 
Films show the size of this dilated duodenum to be approxi- 
mately one third that of the moderately dilated stomach. A 
diagnosis of duodenojejunal angle obstruction was made and 
the abdomen was explored by a distinguished surgeon. Find- 
ing nothing in the region of the angulation other than the fact 
that the duodenum was fixed firmly to the abdominal wall by 
a very short ligament of Treitz, the abdomen was closed after 
removing the appendix. Two years later the patient returned 
with a continuation of the same distressing sjnmptoms and as 
a:-ray examination disclosed the same striking evidence oi 
arteriomesenteric duodenal obstruction, a duodenojejunostomy 
was immediately performed with subsequent complete relief of 
symptoms during the period of years which has intervened. 
Fluoroscopic studies made after operation showed normal 
emptying time of the stomach and duodenum. 

The second case is that of a young man of twenty-five, who 
had had paroxysmal attacks of epigastric pain associated with 
nausea and vomiting for ten years. The attacks would last 
two to three days, occurring about a year apart, but for the 
last three years the recurrent attacks had had a duration 0 
about two weeks. The attacks would come on suddenly wi 
severe pain and cramps in the epigastrium, rapidly spreading to 
the entire abdomen. The pain would double him up and during 
an attack he could not bear to have the abdomen touche 
There would be profuse perspiration and a temperature rise 
to 102° F. and even to 104° F. He was often given hypOj 
dermics of morphine for relief, always losing a great deal 0 
weight during the attacks and feeling weak for a long time a ter 
recovery. He had consulted many physicians and the diagnoai^ 
commonly made was that of gastritis or appendicitis. He wa^ 
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ol robust t 3 T)e, his normal weight being 180 pounds, was 
married and had two healthy children. 

This patient entered tlie hospital on my service as an 
emergency case, having been suddenly seized with very severe 
epigastric pain a few hours before admission, associated with 
the most intense nausea and vomiting. Examination revealed 
some rigidity in the upper abdomen, no distention, temperature 
normal, urine normal, leukocytes 20,000. He was doubled up 
with pain and required morphine. A tumefaction in the right 
rectus region was seen with visible duodenal peristalsis from 
right to left. The second day temperature rose to 100° F. and 
the third day to 102° F. Pain, vomiting, fever, and high leu- 
kocjdosis continued into the fourth day. Blood chlorides 
dropped to 300 mg. and the clinical picture was that of an 
acute surgical abdomen due to high intestinal obstruction. 

A'-Eay Findings. — hlarked dilatation of second portion of 
the duodenum with delay in passage of barium into jejunum. 
Pi diagnosis of duodenojejunal angle obstruction was made, 
and twelve days after admission laparotomj^ showed great 
dilatation of the duodenum up to the root of the mesentery, 
but no other pathology with the exception of a slight, recent 
plastic exudate about the duodenojejunal fossa. An anasto- 


mosis between the dilated duodenum and the jejunum was 
made with uneventful recovery and complete relief from symp- 
toms. Within six weeks the patient had regained the 25 pounds 
whidi had recently been lost. Here again we find a clinical 
picture of clearly intermittent, acute paroxysmal attacks, occur- 


ring very many times over a long period of years, causing the 
patient to be desperately ill for several days, with normal 
digestion between attacks. There can be no reason to doubt 
that in this, as in the preceding case, the obstructing factor was 
nrtcnomescnleric occlusion of the third portion of the duo- 
denum. It is interesting to speculate on the mechanism in- 
volved. The second case had a history of troublesome constip- 
It seems not unlikely that an overloaded colon m^v 
u\e imermittently caused just enough increased traction Jn 
H' mesenteric root to precipitate the recurrent attacks of duo 
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denal occlusion. It should again be noted that headache was 
not a part of the clinical picture. 

The third case may throw light on the possible influence of 
two other factors in the causation of arteriomesenteric occlu- 
sion and immense dilatation of the duodenum, /. e., emaciation 
and disturbance of the nerve supply to the duodenum causing 
atony. The patient was a man, thirty-nine years of age, seen 
in consultation at the Presbyterian Hospital. Four years earlier 
gallstones had been removed and the duodenum reported nor- 
mal. Four months before my observation of the case a highly 
toxic goiter had been diagnosed and ligation of the vessels 
carried out with no improvement. Weight was rapidly lost and 
two weeks after ligation of the thyroid vessels he began having 
attacks of abdominal pain and vomiting, which became pro- 
gressively more frequent and severe until his condition became 
desperate. His weight dropped from 125 to 91 pounds, he 
became delirious, dehydrated, profoundly toxic, and greatly 
emaciated. Visible gastric peristalsis appeared, suggesting 
duodenal obstruction. x-Ray examination showed an enor- 
mously dilated stomach, a distended duodenal cap, and a really 
colossal degree of dilatation of the second portion of the duo- 
denum. Several minutes elapsed before any barium passed the 
duodenojejunal flexure. The films of this case show a duo- 
denal shadow approximately the size of a normal stomach. 
Five weeks later a successful duodenojejunostomy resulted m 
such great improvement that thyroidectomy could be safely 
done and the patient made a rapid and complete recovery. lu 
this case it is probable that the emaciation and high degree o 
thyrotoxicosis (B.M.R. readings ranged from -1-55 to 
were direct predisposing causes of the duodenal ileus, possi y 
through the mechanical effect of the loss of fat, but more pro 
ably through a profound dysfunction of the nerve supply to 
the duodenum causing atony. 

Our interest in chronic duodenal stasis stimulated y 
these observations, we have sought for years for a clear-cut 
clinical picture resulting from lesser degrees of arteriomes 
enteric obstruction than were present in the 3 cases J 
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described. The net result of this study is an increasing 
degree of conservatism as to the indications for operation in 
what may be described as the borderline group of cases, 
individuals with chronic -dyspepsia, absence of demonstrable 
palholog}^ and a duodenum which under fluoroscopic study 
shows some degree of dilatation of the second portion v,dth 
reverse peristalsis and some cradling of barium. The follow- 
ing cases will serv^e to illustrate the point. 

An able business executive, thirty-five years of age, had 
for fifteen years frequently recurring attacks of burning dis- 
tress in the epigastrium with associated waves of nausea. 
Appendectomy had been done without relief. The symptoms 
were aggravated to a striking degree by fatigue and nervous 
strain. With the passing of years of poor health repeated 
and detailed medical examinations were made, with no evi- 
dence of patholog}^ of gallbladder or peptic-ulcer type. A 
period of rigid ulcer treatment failed to give relief. Fre- 
quently he would be awakened at night with' burning epi- 
gastric distress. He had no headaches. Attention was finally 
drawn to the fluoroscopic observation that with a large, well- 
filled duodenal cap the second portion of the duodenum filled 
to large size, with reverse peristalsis and some delay in the 
passage of barium into the jejunum. During fluoroscopic 
examination cramplike pain occurred at the time of the most 
active reverse peristalsis. Based upon this evidence the ab- 
domen was explored, sharp angulation at the duodenojejunal 
flexure was found with dilatation and hypertrophy of the 
duodenum. Duodenojejunostomy was done and thereafter 
the patient had an appreciable degree of relief from dyspepsia. 
However, complete digestive health and comfort is' enjoyed 
!)>• tins patient only when his constitutionally below par vege- 
tative nervous system is freed from the effects of nervous 
and strain. 


. >oung man. twenty-five years of age, came complaining 
•' a similar epipastnc burning distress of six years’ dmation 
»><• svmptoms being quite intermittent during the first four 
.he pae. yea., hoover* epigaSc Z 
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tress has been of daily occurrence. The relation to food- 
taking is similar to that of peptic ulcer and he gains relief by 
taking alkalis. Some associated pyrosis and vomiting and a 
great deal of night pain. No headaches. Previous history 
negative. Examination showed an individual of normal state 
of nutrition, normal blood pressure and blood findings. The 
secretory and motor functions of the stomach were normal. 
jc-Ray examination showed what was reported to be a de- 
formed duodenal cap, whereupon a diagnosis of duodenal 
ulcer was made and he gained temporary relief for some 
months on ulcer management, but eighteen months later he 
returned with the same symptoms. At that time visible 
gastric peristalsis indicated some degree of duodenal obstruc- 
tion and fluoroscopic examination showed a normal duodenal 
cap, but the second portion of the duodenum filled to very 
large size 'with reverse peristalsis and delay in barium passing 
on into the jejunum. Upon opening the abdomen a band of 
adhesions was found stretched across the duodenal cap, and 
there were some adhesions about an apparently normal gall- 
bladder, but no evidence of peptic ulcer or ulcer scars, nor 
could any pathology be found at the duodenojejunal angle. 
Diagnosis, arteriomesenteric obstruction. A duodenojejunos- 
tomy was performed with complete recovery of excellent 
health. 

Illustrating the type of case in which operation may a 
more harm than good, however, is the following: a spinster, 
thirty-seven years of age, a constitutionally below par type, 
fatiguing readily, with precordial pain, dyspnea on moderate 
exertion and right abdominal pain of many years’ duration, 
associated ■with borborygmi and prodigious eructations. ^ 
is unfortunately true of so many chronic dyspeptics, she a 
had many operations; appendectomy, hysterectomy, an opera 
tion for adhesions, and an exploratory operation. Finally 
condition was considered so unsatisfactory that upon fin 
.v-ray evidence of a certain degree of duodenal stasis, she ira- 
again laparotomized. The second portion of the duodenum 
was found to be moderately enlarged and duodenojejunostomj 
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was performed. This was followed by several subsequent 
admissions on account of continuation of abdominal pain, 
nausea, fatigability, and other evidence of vegetative ner\'- 
ous system imbalance. Certainly no appreciable benefit could 
be credited to the various operative procedures, including the 
relief of what was believed to be a definite duodenal stasis. It 
is highly probable that the duodenal stasis in this case was a 
direct result of the below par state of the vegetative neiwmus 
system combined with loss of weight and that it had nothing 
to do with the initiation of her dyspeptic symptoms. 

A similar case is that of an undernourished young society 
girl of nineteen, with a familial type of below par vegetative 
nen'ous system, her father being a severe migrainic. The 
sjTnptom picture was one of dull epigastric pain after eating, 
anorexia, a spastic bowel, cold moist hands, marked fatigab- 
ility, and headaches of marked migraine type. 

On physical examination nothing abnormal could be 
found, but fluoroscopic examination disclosed a moderate de- 
gree of dilatation of the second portion of the duodenum with 
reverse peristalsis and lagging of barium. A very able inter- 
nist ad^sed that duodenojejunostomy be done. However, a 
period of bed rest in seclusion, with a high calorie diet and 
ample sleep cleared up the dyspepsia within a few weeks, and 
today, five years later, this young woman is in good health. 

1 believe there are many individuals vnth chronic dys- 
pepsia and below' par vegetative nervous system who may 
show from time to time such fluoroscopic findings of moderate 
dilatation of the duodenum, a little reverse persistalsis and 
possibly some lagging of barium. A great deal of conservat- 
ism should be exercised with relation to the operative treat- 
ment of ibis group of cases. 


1 wish strongly to emphasize the relatively insignificant 
amount of headache in the cases of genuine duodenal stasis 
on ;in artcnome.senteric basis that have come under our obser 
vat ion nr. Crile has reported good results from duodeno 
.iv.iuno-tomy m migraine sufferers having duodenal stasis but 
vimil we possess more specific knowledge of the Tssenti^l 
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nature of migraine, it would seem that this operative pro- 
cedure should be resorted to only in cases where the j:-ray 
findings permit of no doubt as to the existence of definite 
duodenal obstruction. Moderate increase in the circumfer- 
ence of the second portion of the duodenum with reverse 
peristalsis and cradling of barium may frequently be observed 
in normal individuals, hence the need for careful diagnostic 
study in the borderline cases before advising surgical opera- 
tion. 
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THE PSEUDO-ULCER SYNDROME 

It E common experience that the so-called “neurotic per- 
sonality” who so frequently expresses his inadequacy by a 
“flight into illness” reaction, presents symptoms referable to 
the gastro-intestinal tract. The most common symptoms com- 
plained of by this type of individual are vaguely described 
by him as “stomach trouble.” Indefinite epigastric distress, 
such as bloating, an uncomfortable sensation of fulness, 
particularly after eating, sensations often called by the patient 
“pain” but on direct questioning rarely found to be true 
painful sensations, are usually the most prominent com- 
plaints. Occasionally nausea and vomiting may occur. Not 
infrequently this type of patient who experiences some degree 
of nausea induces the vomiting by insertion of a finger into 
the pharymx. On rare occasions, as a result of severe retch- 
ing, fresh blood may appear in the vomitus giving rise to 
exaggerated alarm on the part of the patient, and may cause 
the examiner to consider seriously the possibility of a definite 
peptic ulcer. The neurotic patient suffers commonly from 
constipation and is often an habitual user of laxatives. Some- 
times diarrhea occurs, often of the “mucous colitis” type, a 
popular fad of a few decades ago. Such signs and symptoms 
may be considered as “pseudo-ulcer” syndrome. 

While the existence of such an entity has been questioned 
by some, it seems quite definite that there are a certain num- 
’cr of patients presenting a second type of "pseudo-ulcer” 
with diaractcristic subjective manifestations typical of peptic 
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ulcer, in whom repeated careful roentgenologic and laboratory 
studies fail to reveal any positive objective findings. The 
latter group has the perfect foundation for ulcer, but the “gastric 
defense mechanism” ^ is able to meet the situation despite py- 
lorospasm and “ulcer” distress. The patient has all the symp- 
toms, but no ulcer. The first group also move into the second 
group after they have better learned the proper syTnptoms of 
ulcer from doctors, newspapers, ulcer-bearing friends, and 
drug store pamphlets. The first group more properly would 
fall into the general group loosely called “nervous indiges- 
tion.” When the pseudo-ulcer patient is “pressed” too hard 
by environment, overly fatigued, exposed to infection, or 
forced to eat a very irritating diet, he may eventually de- 
velop an organic ulcer. 

Eusterman and Balfour" have tabulated the results of 
statistical studies by Blackford,® Foster,^ Davis and Vander 
Hoof,® indicating the frequency of the various causes of 
dyspepsia encountered in hospitals and private practice. 
Their figures, representing a total of 7300 cases with symp- 
toms of gastric disturbance, indicate that purely functional 
causes are responsible for 22 to 25 per cent of the complaints^ 
Actual organic disease of the stomach or duodenum accounte 
for approximately 14 per cent. 

A more recent study by Dwyer and Blackford® tabulating 
the results of a study of 3000 cases, showed that organic con 
ditions of the stomach or duodenum were found in only 
per cent of the cases. Reflex disturbance resulting from ga 
bladder pathology was found to be the most frequent organic 
cause of indigestion. 

In a consecutive series of 15,000 patients with chronic 
dyspepsia examined at the Mayo Clinic, Alvarez 
that a total of only 18 per cent of patients’ digestive 
ances were the result of organic disease of the stoma 

duodemun. _ r v, th 

It is evident, therefore, that from the standpoint o 
diagnosis and therapy, only a relatively small percentage^^ 
patients with chronic dyspepsia have organic changes o 
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stomach and duodenum. Some 60 per cent can be accounted 
{or on the basis of reflex disturbance resulting from patbolog>' 
elsewhere in the gastro-intestinal tract or gallbladder. Ap- 
proximately 25 per cent fall into the functional group and may 
or may not present the “pseudo-ulcer” s>mdrome. 

Before diagnosing a case of “chronic dyspepsia” as of 
functional origin in this or any other clinic, it is paramount 
that all possible organic causes, reflex or otherwise, be def- 
initely ruled out. Careful objective study of the gallbladder, 
appendix, and entire gastro-intestinal tract are essential. In 
too many instances the patient is either diagnosed as having 
a peptic ulcer without objective evidence, or unwarrantedly 
declared to be just “another extremely nervous individual.” 

At best, the sjmiptomatology of pseudo-ulcer is extremely 
variable. Vague, dull, aching pain in the epigastrium, poorly 
localized, usually brought on by emotional stress and strain, 
an irregular relationship to the intake of food, and not re- 
lieved by ordinary' medical measures successful in the treat- 
ment of true peptic ulcer, is the characteristic history. Asso- 
ciated signs and sjnmptoms may or may not be present. In 
some cases, there is nausea and vomiting. (Perhaps since 
the widespread use of the gastroscope there may be a tendency 
to call this picture by its old all-embracing name, “gastritis.”) 
Localized tenderness is usually absent on palpation of the 


epigastrium, a finding which occasionally tends to differen- 
tiate the condition from true ulcer. During periods in which 
the patient is free from emotional strain, he is liable to forget 
all about previous gastric complaints, exaggerating excellent 
health until he is confronted again by an emotional or psycho- 
logical problem, the solution of which he finds too difficult. 
As a result, he again resorts to the “flight into illness” reac- 
tion. as expressed by his gastro-intestinal symptoms. Ex- 
.aminaiion of the patient rarely reveals any definite findings 
I lie patient may_ show exaggerated reactions to abdominal 
paijxation. displaying anxiety and fear. 


The patients whom we present to you today are typical 
>■' "«■ f.w n-po ol tunclional “dyspepsia’' in whom the 
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symptom complex somewhat simulates that of peptic ulcer. 
Four out of tlie 5 have been diagnosed as peptic ulcer patients 
at other institutions. 


Case I. — S. B., a white male, aged thirty-two years, was 
admitted to the St. Luke’s Hospital Out-patient Department 
on December 2 , 1931, complaining of a heavy feeling in 
the epigastrium occurring periodically for two and one-half 
years, 40 pounds’ loss in weight over this period, belching, and 
constipation. There was also a sensation of diffuse abdominal 
discomfort of indefinite description. The epigastric discom- 
fort was relieved by the taking of food, but only at times 
occurred vsuth relation to meals. Cathartics were resorted to 
regularly in order to induce bowel movements. The remain- 
der of the history and physical examination was negative. 
There were no positive laboratory findings. In general, how- 
ever, the patient appeared weak and pale and seemed to ap- 
pear to feel much worse than most ulcer patients. A tentative 
diagnosis of spastic colitis was made, and the patient was 
placed upon a bland diet, antispasmodics, and kept under 
observation. He ran an irregular course without much subjec- 
tive or objective improvement, continued to lose weight, an 
was referred to our clinic August 17, 1932. Frequent aspira 
tions and analyses of the stomach contents were begun at thn 
time. The record of free hydrochloric acid values thus obtaine 
may be seen in Fig. 11. A complete roentgenologic study o 
the gastro-intestinal tract revealed only a spasdc duodena 
bulb with no constant deformity. In view of all findings, 
patient was studied as a non-ulcerbearing individual but 
started upon gastric mucin, hourly feedings, antispasmodH-j 
and subsequently received therapy similar in character to ^ 
prescribed for patients with peptic ulcer in this clinic. 
our observation, the patient had remained approximately ^ 
same objectively, as indicated in the chart (Fig. 11)- 
gastric discomfort has decreased markedly during^ the 
year, and at present his chief complaint is constipation.^ 
has been adequately controlled by metamucil. 


It is significa"' 




1 deformity has been apparent in any of the 
e has many of the proper symptoms, but 
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apparently cannot develop an ulcer. We consider such a pa- 
tient as being a potential ulcer-bearing individual. 

This illustrates how a patient who apparently had no peptic 
ulcer did not improve for years until the management included 
attention to the strong neurogenic and psychogenic factors. 
He was able to return to work and was one of our most grate- 
ful patients. 


Case II. — L. A., a white male, aged forty-eight years, 
admitted to the neurological service of St. Luke’s Hospital 
May 25, 1933, complaining of dizziness and nervousness since 
the fall of 1932 following an appendectomy, the loss of a job 
he had had in a laundry for twenty-one years, and eviction 
from his house. The patient states that he was very de 
pressed at the time, but felt somewhat better now. On ques^ 
tioning, the patient revealed that he was extremely unhapp) 
at home, had a nagging wife, and that in the course of 
frequent disputes, his sons would usually take her side, 
diagnosis of psychoneurosis was made, and the patient 
placed on sedative medication. On November 19, 1933, ^ 
patient was referred to our clinic complaining of dul ea^^ 
aches, a burning sensation in the epigastrium radiating 
the neck, marked flatulence, constipation, hemorrhoi s, 
ness, nervousness, shooting pains and weakness in c 
and legs, and in addition stated that he thought he 
ing impotent, that he might have a goiter, that he mig 
prostate trouble, and that he had no resistance to co 
epigastric discomfort occurred anywhere from one- a 
hour after eating, and was sometimes accompanied y 
and vomiting. He attributes the latter difficulty to ^ tjj 
poor cooking. By and large, his greatest comp am 
wife, whom he said was not affectionate and failed to ^ 
stand him despite twenty years of married life, n ^ 
patient had a tonsillectomy and adenoidec^my, 
gonorrhea, and in 1932, an appendectomy. ^ Hourly 
were prescribed and psychotherapy administere • 
cember 4, 1933, the patient was referred to neurology, 
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this time complained that his wife and two sons “had taken 
everything from him and treated him like a dog. e now 
to e^t cold cereal for breakfast because his wife refused to 
get up and cook for him. Following this meal he would 
usually retire to the outdoors to vomit it up. The patient 
stated that he had no desire to work, because if he earned any 
money, it would have to be used to pay rent for his wife. He 
further expressed the conviction that his gonorrheal infection 
in 1930 followed the return of his wife from a six montlis’ trip 
to J.Iichigan. The subsequent history consisted chiefly of 
accounts of his marital difficulties. On one occasion the 
patient presented himself at the clinic with a black and blue 
arm following an effort to guard himself when his wife tried 
to kick him in the testicles. Following this episode, the 
patient was advised to become a sailor but, as with other 
psychotherapy in this case, met with no success. Seventy 
gastric analyses during various types of management were 
obtained on this patient. The results showed an almost per- 
sistent hj'peraddity. However, repeated roentgenologic ex- 
ammations of the gastro-intestinal tract failed to reveal any 
palholog;J^ WTien we recommended that the patient go to 
work, he demurred, became aggravated, and stopped attend- 
ing our clinic. 

Case III. — ^E. W., a white male, thirty-one years of age, 
was admitted to the St. Luke’s Hospital Out-patient Depart- 
ment May 8, 1931, complaining of convukive seizures of two 
\cars duration, epigastric discomfort of seven months’ dura- 
tion. and the swelling of a gland in his neck of one week’s 
duration. The patient stated that the epigastric discomfort 
occurred on the average of several times a month and would 

metimes last as long as two hours. Usually the distress 
''ould Stan between one and two hours after meals. Fre- 

On accompanying nausea, but no vomiting. 

'^^^f^tnation the patient was found to have a 

roid' h-mphadenopathy, and a palpable thy- 

A diagnosis of infection of the right tonsillar Lmp was 
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made, and the patient was treated accordingly. He was sub- 
sequently referred to neurology where a diagnosis of idio- 
pathic epilepsy was made. May 17, 1933, the patient was 
referred to our clinic. At this time, he complained of dull 
epigastric pain, continuous in nature, and unrelated to tbe 
taking of food. The patient further complained of belching, 
flatulence and constipation. Repeated gastric analyses re- 
vealed no positive information. The roentgenologic studies 
of the gastro-intestinal tract were likewise negative. 'Ko 
patient was placed on hourly feedings and antispasmodics, 
and obtained considerable relief. At the present time, tte 
patient is on a bland dietary management in conjunction s 
antispasmodic medication. He is still subject to perio c 
recurrences of distress, at which time hourly 
again prescribed. This patient illustrates the typical ig 
into illness” reaction and responds only to dietary and psy 
therapeutic management. 


Case IV.— N. L. J., a colored male, thirty years of age, 
was admitted to the St. Luke’s Hospital Out-patient Depar - 
ment, January 27, 1929, complaining of epigastric “is J 
regurgitation of food after eating, and upper right qua r 
pain referred to the right shoulder. The patient state 
he began to bave-“stomach trouble” about nine years ago 
was treated at this time for a period of five weeks ® 
Baltimore hospital. He was given powders and a iq^ 
cine, the exact nature of which he did not know. e ^ 
was entirely cured, and the distress recurred at mte 
varying from one week to one month since that . 

the past four months, the pain has been present ° jjy 
every meal and has been extremely intense at mg • 
the distress begins as a heavy feeling in the region o ^ 
umbilicus, and then radiates to a small area m 
It then travels to the right upper quadrant and ^ na y 
right scapula. On some occasions the pain 
patient is eating, but usually starts between 
and one hour after the meal. The patient s es 
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distress has made him feel very ner\mus and that for the past 
three months he has been unable to work. For about two 
years he has regurgitated sour material after eating. In 
recent months he has been taking various powders and patent 
medicines, but has been unable to obtain relief. The physical 
examination of this patient was not significant. Blood Wasser- 
mann and Kahn tests were found positive, and the patient 
was placed on antiluetic therapJ^ A roentgenologic study of 
the gastro-intestinal tract revealed a highly spastic colon and 
a deformity of the duodenum which was not constant and 
interpreted as being a highly questionable duodenal ulcer. 
Sippy management was instituted, and only slight improve- 
ment was noted. Mucin therapy was tried in August, 1932, 
following which the patient began to show marked subjective 
relief. The right upper quadrant distress was relieved by 
keto-cholanic acid.’^ The routine gastric analyses performed 
on this patient were not clearly indicative of organic path- 
olog>’. 

This patient definitely falls into that group in which there 
are not sufficient positive objective findings to make an out- 
and-out diagnosis of peptic ulcer. The history itself was 
aU-pical. The gastro-intestinal condition did not improve on 
antiluetic therapy. We feel that such a case comes under the 
pseudo-ulcer classification, and should be carefully watched, 
as well as being given ulcer therapy. 


Case V.— J. B., a white male, forty -two j^ears of age, was 
a.iiuiucd to the St. Luke's Hospital Out-patient Department 
i 'ecember 28. 1932, complaining of dull epigastric pain, unre- 
ated to the taking of food, pain in both lower quadrants, 
wr.akncss. neivousness, and loose watery stools. The distress 
l'r^t beean four years ago and has continued more or less 
HTularly since that time. On physical examination the thv- 
nud wa. found to be slighUy enlarged but soft, the skin moist 

Jtincart,., A basal metabolism test mas ordered, but was 

* Nrt LvuUblc 


as ycl 



1 88 CLARENCE T. G. BROWN 

found to be within normal limits. A complete roentgenologic 
study of the gastro-intestinal tract revealed no pathology. 
Hourly feedings and antispasmodics were prescribed, but tie 
patient still continued to have indefinite epigastric distress. 
In February, 1934, the patient stated that he had a sharp 
cramplike pain beginning in the epigastrium and localizing 
in the right lower quadrant. Physical examination revealed 
slight rigidity over McBurney’s point, and this iiifomiation, 
together with the finding of an elevation in the white blood 
count, indicated a diagnosis of appendicitis. An appendec- 
tomy was done, typical pathology found, and the patient made 
an uneventful recovery. The epigastric distress, however, 
continued. A second roentgenological study still failed to 
demonstrate any abnormal findings. Late in 1935, the patient 
underwent a period in which he had considerable marital and 
family difficulties in addition to financial worries. The epi- 
gastric distress increased in severity, and this time the roent- 
genologic study demonstrated a definitely deformed duoden 
bulb. The patient is now on our routine ulcer management 
with animal mucin and metamucil, and is beginning to show 
marked improvement. . ’ . 

This patient apparently can be classified as an atypie^ 
“pseudo-ulcer” tjqje of individual who finally develope 3'’ 
ulcer while under our observation. 

DISCUSSION 

Under our designation of “pseudo-ulcer” syndrome are t^ 
be found two main groups. The first may be consi 
“psychogenic,” occurring in the familiar psychoneuroses. ^ ^ ^ 
second group we have designated “neurogenic, imp ^ 
more definite involvement of the physiology of the 
intestinal tract as a result of interference with the nerv 
mechanism as stated above. A sharp distinction canno 
made between these 2 groups in many instances, due o 
fact that associated with the “psychogenic” gastro-m 
disorders and attributable to the physiologic changes 
from emotional factors, certain disturbances of gastro 
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dnal function actually occur. More typical of the neurogenic 
group are those instances of pseudo-ulcer syndrome which arise 
reflexly from pathologic conditions of neighboring organs. In 
this latter group, attention must be paid chiefly to these 
sources. 

The physiologic alterations of the gastro-intestinal tract 
occurring as a result of abnormal emotional reactions must be 
properly emphasized. It is well known that the neurasthenic 
patient frequently may show spastic phenomena and hyperirri- 
tability of the gastro-intestinal tract. Therefore, although the 
basic cause of the patient’s disturbance may be psychogenic, 
these bodily changes associated or arising secondarily, must be 
looked upon as physiologic problems, “neurogenic” in origin, 
and merit due consideration in the plan of therapy. Although 
psychotherapy should constitute the chief therapeutic pro- 
cedure, this must be supplemented by the common sense use 
of dietarjj and medical measures commonly employed in the 
treatment of organic gastro-intestinal tract disease. Thus, 
frequent, small, bland feedings, with the judicious use of 
gastro-intestinal tract sedatives as indicated, have a definite 
place in the handling of such functional gastric disorders. 

The “pseudo-ulcer” patient should be so managed as to 
enable him to overcome the neurogenic factors tending to pro- 
duce peptic ulcer. His mode of living must be so altered as 
to shelter him from the difficult environmental stimuli received 


in every day life. With some private patients this may be 
accomplished by a vacation trip, but they must be prepared 
emotionally for return to their original environment. If the 
former course is impractical, as it was in our clinic patients, 
their attitudes must be so molded that they may adjust to the 
untoward situations occasioned by their anxiety. Stimuli re^ 
h-ited to poverty. starN-alion, insecurity, frequent eviction^ etc 
diould he made to be ineffective except in so far as the patiem 
able to control the circumstances. The inadequate person 

,S no, n,| of his avansblo „- 

-mslny W„h ,rca,n,cnt a much more adequate ‘■'ca-rfi'.' 
01 am.uiy.froe pcr.^onality may result. - - • - 
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A convenient point of view, easily grasped by the patient, 
is that one must recognize the fact that the world is normally 
the way it is — trouble, trial, lack of appreciation, meanness, 
cupidity, injustice, or ingratitude — all being attributes of 
human character. He should be made to appreciate that, after 
all, it is the only world we have. Encouragement, suggestion, 
reassurance, together with methods to overcome chronic 
fatigue, eventually change the visceral reflex threshold con- 
trolling pylorospasm, peristalsis, etc. It is generally agreed 
that many of the physiological changes are secondary to, or 
actually a part of, emotion, and the residual or more compli- 
cated histological changes are due to many repeated stimuli. 

The success of such a method of treatment depends upon 
a favorable relationship between the patient and the doctor 
r. e., transference. Talks with the patient are a possible means 
of giving him an insight into his maladjustment and effectmg 
a possible change in his personality, enabling him to better 
meet the emotional problems. In some cases, simple methods 
do not suffice, and the patient is unimprovable. Such cases 
definitely require psychiatric consultation. Above all, the 
patient should never be told “not to worry.” Such advice has 
probably been given by the patient’s family and would-be 
friends for years before he sought medical attention. The 
patient should worry just enough to get along in the world an 
follow his management. 
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THE TREATMENT OF PNEUMONIA IN CHILDREN 

This boy, aged ten years, has just recovered from one of 
the severest attacks of pneumonia I have ever seen. For a 
week before the onset he complained of being tired, languid 
and not feeling well. Being a child who adopted this ruse oc- 
casionaiiy in order to avoid school, this aroused no particular 
concern. His parents noted that he looked well, that his morn- 
ing and evening temperature were normal, and sent him protest- 
ing on his way. On the morning of December 1st, he awoke 
with a chill, vomiting, and fever of 103'^ F. He complained 
'•omewhat apathetically of headache and dizziness. Within a 
few hours the temperature rose to 106° F., and his pathetic, 
pinched face and dazed demeanor showed him to be the victim 
of a highly virulent infection. To quote his mother, “He’s 
dicker than I have ever seen him. He’s really sick this time.” 

T!ie vomiting continued so perniciously during the day 
tliat not even a teaspoonful of water was retained. 

The following morning found him slightly cyanotic, still 
vumiiing and ven,' to.xic. Some impairment of resonance in 
dm right lower lobe po.'^leriorly. with a diminution of breath 
Mumd-, re\ ealed the diagnosis, .Accordingly he was rushed to 
the hospital and put in an o.\ygen tent. 

0(1 admi-^sion his temperature was 106.6° F., pulse 136 
I <-pir.iiion .V, : white blood count 23.000, with 85 per cent poly- 
nioiphonuclear-. He tended to be apathetic but was reason- 
ably rational when aroused. His cough was not particularly 
ttov.hle-cne Ollier than the chest in%'olvement and dilatation 
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of the wings of the nose on respiration, physical findings were 
negative. 

Dilatation of the wings of the nose on respiration is one 
of the most valuable signs in the diagnosis of pneumonia in 
children. Many times the physical findings do not become 
manifest for some days and this sign furnishes the first valu- 
able clue. 

At times he complained of pain in the right lower abdomen. 
A scar, however, saved us the difficulty of ruling out appendi- 
citis. 

He was now so toxic from the combined effects of infection 
and dehydration that he was given an intravenous drip of 225 
cc. of equal parts normal saline and 10 per cent glucose, 
foUowed in two hours by an additional 350 cc. of 10 per cent 
glucose. The fluid and carbohydrate temporarily diminished 
the toxicity and gratified his pathetic need of water. 

On the afternoon of the third day he became intensely 
delirious. The oxj^gen tent filled him with wild fears, the noise 
of the motor terrified him, and he sat up and struggled fran- 
tically to escape. In desperation we took the tent away and 
quieted him with a hjqjodermic of Yi 2 grain of morphine. 

I consider morphine one of the most valuable drugs in such 
a crisis. No matter what one reads of its depressing effects, 
the first essential in the treatment of such a severe illness is 
quiet. In my experience morphine in doses small but enough 
to quiet the patient is invaluable, and really acts as a stimulant. 
Next to morphine ranks codeine in sufficient dosage. 

Following the morphine he became much quieter, with a 
slight drop in temperature, pulse and respiration, but within a 
few hours the fever was back to 105' F. and he was complain- 
ing of pain in his left ear. There was some tenderness on prc-- 
sure and the drum was dull and slightly bulging. 

The fifth day in the hospital was a severe one. At the 
drear}' hour of four in the morning when life forces are at their 
lowest, the little boy had a severe chill lasting about fifteen 
minutes, followed by cyanosis, thread} pul^e, marked rest- 
lessness and delirium, repeated emesis, and abdominal di.-ten- 
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tion. Cough for the first time became distressing. He was 
replaced in the oxj^gen tent and given 2 grains of’ caffeine 
sodium benzoate hi^iodermically. In the afternoon with fever 
of 106“ F. his condition seemed so critical that he was given 
a transfusion of 120 cc. of whole blood intravenously into the 
ankle vein, followed by an intravenous drip of 300 cc. of 
Hartmann’s solution. 

One of the most valuable advances in the treatment of any 
sepsis combined with dehydration and starvation has been the 
use of the intravenous drip, and this has been greatly facili- 
tated by the technic de\dsed by one of our former interns, Dr. 

M. L. Spivek.^ Ever\" one of you should make it a point to read 
the article and familiarize yourself with the technic. 

A portable .r-ray showed involvement of the entire right 
chest, the shadow being somewhat denser in the right upper 
lobe. Unquestionably the chill followed the involvement of 
this lobe. tMienever a chiU occmrs during the course of an 
acute infection in a child, look out for trouble. Examination 
showed bronchophony and bronchial breathing all through the 
upper part of the chest, anterior, posterior, and in the axilla. 

On the morning of the sixth day at 4:30 the patient again 
suffered collapse, Viith temperature dropping to 102° F., ejm- 
nosis. chilly sensations, and a weak pulse. He complained of 
dyspnea and nausea. In the afternoon with temperature back 
at 106 F.. rapid thready pulse, cyanosis, abdominal distention, 
and with vomiting still preventing any fluid retention, he was 
yiven another blood transfusion of 150 cc. into the ankle vem 
followed by intravenous drip of 700 cc. of Hartmann’s solutiori 
r.mtaining 50 cc. of 50 per cent glucose. Following this, the 
little boy became definitely better. The temperature, pulse 
•and rcqiiration remained unchanged, but his appearance was 
<!< f.nit. ly U-ss toxic. Two days later his temperature dropped 
to lo: F. but by afternoon it was back to 104° F. 

1--V. out for the.H- pseudo-crises! In the early days of 
pr;.ct:cr 1 uw-d to be fooled by them. A paUent is never 

°> Trzn5fuaoD for Infants and Cliildren 
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out of danger unless the temperature has dropped to subnormal. 
A drop to anywhere above normal may be of no significance. 
It may mean that the disease is going to terminate by lysis. 
But be on the alert for complications. 

From this time with one exception there was continual 
improvement and the temperature dropped slowly by lysis 
to normal on the thirteenth day. With the steady improve- 
ment, the oxygen was reduced daily about 10 per cent, from 
50 to 20, and he was taken from the tent. 

You remember that on the fourth day he complained of 
pain in the ear, and examination showed some bulging of the 
drum. He was so desperately sick that I did not want to sub- 
ject him to one bit of further strain. Anyway, I am perhaps 
ultraconservative as regards puncture of the ear drum in chil- 
dren. In my experience harm rarely results from waiting 
unless the condition is most acute. In this case the pain dis- 
appeared after a few hours. However, the findings remained 
and even after he became perfectly rational he seemed hard 
of hearing. At this time the ear was opened, the pus evacuated, 
and within three days this entire complication had cleared up. 

I am quite sure that it healed much more rapidly than it would 
have, had it not been handled so conservatively. 

This case is of particular interest because it illustrates the 
type of disease confronting us at the present. It illustrates the 
insidious prodromes, the difficulty of an early diagnosis, and a 
common complication. It illustrates modern methods of treat- 
ment vdthout which I believe we would have been unsuccessful. 

In this clinic I am going to limit my discussion to that of 
treatment. I should like to speak of the various pathological, 
bacteriological, and clinical types of pneumonia: the onset 
often so insidious; the frequent difficulty of early diagnosis; 
the critical judgment and experience required at times to dif- 
ferentiate the early stages of the disease from appendicitis or 
to determine the onset of a complicating appendicitis or perit- 
onitis, and the common complications such as otitis and em- 
pyema but time wilt not permit. 
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treatment 

Proph.yl2iEis. — Is there a prophylactic treatment? There 
is no question that since the World War the common type of 
pneumonia has changed. No matter what the organism, the 
clinical course, especially in the treacherous and insidious on- 
set, smacks of influenza. You usually get a historj' of a mild 
fever for a day or two, then a day of normal temperature. The 
mother or inexperienced physician reassured by tlie absence of 
fever relaxes \ngilance. Then on the third or fourth day comes 
a dramatic recrudescence and the patient has pneumonia. Such 
is usually called a relapse. I am inclined to think it is the 
normal picture and that during the present years these mild 
upper respiratoiy- infections should be treated as if the ordinary 
course of the infection were a day or two of fever, a day of 
normal temperature, and a day of recurrence of fever. It is 
just here that we must practice our prophylaxis. 

IlTienever there is much pneumonia around, watch out for 
this first day of normal temperature and don’t relax your 
vigilance until the one day has been extended to two. I tell 
parents that during the first day of normal temperature they 
-hould obserx’e precautions identical to those used during the 
lime of acute illness. This means absolute rest in bed, no ex- 
citoment. no visitors, and a light diet. If available, a bedpan 
dmuld be used, and if this is impossible the child should be 
< anird to the toilet, and before being taken from bed should 
l)c dressed in stockings, slippers and a robe to avoid chilling. 
Hy thi.'; procedure I have relieved myself of qualms of con- 
science tlmi used to come at the beginning of this period of new 
('xpenencc. when the prodromal simiptoms were overlooked. 

Active Treatment.—In discussing the treatment of pneu- 
monia 1 will first discuss the conventional treatment, and then 
dwcu-v i1h> special procedures which I think were responsible 
the boy's life. 

Hcsl.-- Once the disease has been recognized, the all-im- 
iv.utnni tn'.itnu-nt is rest, I cannot emphasize this too strongly, 
nd 1 say rest. I do not mean rest conversationally or 
on t u patumt s record, but complete physical and mental 
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rest for the patient. Far more patients are lost by too much 
rather than too little treatment. Certainly every case does 
not need hospital care. One must always balance the -disad- 
vantage of moving a patient from his home, wth the advantages 
of hospital facilities. I rarely advise hospitalization unless 
there is a very definite indication. 

Nursing. — Pneumonia is still a disease in which the basic 
treatment is one of nursing. The nurse must be instructed to 
be quiet, unobtrusive, and to disturb the patient as little as 
possible. Many nurses are overzealous in their efforts to keep 
the bed in order, to keep the patient clean, and to wear him 
out with a toothbrush. The physician must watch the nurse 
carefully in all such details. The nurse should permit no 
visitors, and should make every effort to keep parents and rela- 
tives out of the sick room. Needless to say, the room should 
be well ventilated and this must be done even at the expense 
of the nurse’s comfort. While the decade is over where we 
advocate unusually low temperatures, there is no question but 
that the patient is more comfortable in a moderately cool room. 

Fever. — We are not as concerned about fever as we used 
to be. For a temperature over 103° F. I usually order small 
doses of acetylsalicylic acid from 1 grain in an infant to S 
grains in a child of six or over. A cool cloth to the head and 
a tepid sponge may make the patient decidedly more comfort- 
able, but in giving the sponge do not overdo it; be careful that 
your little patient is not ex-posed to any possible chilling. The 
priessnitz (a wet cloth \Vrapped around the chest and enclosed 
in oiled silk) may quiet a delirious patient. It must be kept 
moist, however, or it becomes an extra blanket. The added 
weight to the chest also may oppress the patient. In this re- 
spect let me speak of my particular hobby, now a protest of 
twenty years’ duration, against the universal practice of pin- 
ning the infant’s shirt to the diaper. Just at the time when the 
child is using every thoracic and abdominal muscle in his 
struggle against asphyxia, any additional handicap to these 
muscles may turn the tide. 

In former years a temperature of 105° F. was considered 
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an absolute indication for vigorous treatment. 1 dr, r/A t-m 
this holds true in a child. Indeed. 1 have entirely chance d ''y 
tactics, and at these extreme temperature.' rather fear tlv amv.-r 
hydrotherapeutic procedures. .M 106 1'. the child may ct,-,- 

plain of being chilly, the extremities cold. I nder surh eirr-i'-- 
stances the cold sponge may do more harm than ce-r-d. f-'-r- 
ticularly following a chill, A cloth wrung out in warm v. ,^,rT 
and applied to the chest and hot water ban< m tin iert, raay 
be more advantageous than cold application-. 

Perhaps the best therapy for fever is after all nivini: the 
patient plenty of fluid, so that he has an abundant supply to 
drain the heat from his body through perspiration and rc-pira- 


tion. 

Acidosis. — This is recognized by finding acetone in the 
urine. Some men give various alkalis. Tlic moM effective 
therapy is plenty of carbohydrate and Hartmann's solution, 
intravenously if necessarxN 

Tympanites. — ^Txmpanites in itself is a grave sign. It i.'^ 
a manifestation of toxic ileus. By pressing upward on the 
diaphragm it decreases the available air space in the thorax 
and presents an additional handicap to the patient. One may 
reduce tranpanites by mild cathartics, such as magnesium 
citrate or milk of magnesia. As a rule, I find cathartics arc 
only of temporar}^ assistance and sometimes seem to be fol- 


lowed by increased distention. They also tend to upset the 
stomach. Equally satisfactor}' results can be obtained by a 
simple glycerin suppository or better yet, by the 1-2-3 enema, 
consisting of 1 ounce of glycerin, 2 ounces of magnesium 
sulphate and 3 ounces of water. Pituitrin may be of value, 
and at times I have thought that I obtained results by injecting 
from 1,. to 1 ampule of pituitrin into the abdominal cavity. 

\Mien tNTnpanites is present, milk sometimes increases the 
discomfort. The digestion of milk is facilitated by peptoni- 
zation. tlie addition of acid, or dilution with carbonated water 
However, when there is much abdominal distention I prefer as 
httlc milk as possible. Weak tea or fruit juices do better. 

The patient may also be made somewhat more comfortable 



JESSE R. GERSTLEY 


198 

by propping him up. Here the thoracic viscera help weigh 
the diaphragm down and to some extent combat the upward 
pressure from the abdomen. 

Specific Therapy.— The drug, optochin, which was intro- 
duced as a specific has, as far as I know, not lived up to the 
original claim. I have had little experience Avith it, and believe 
it is considered dangerous by some. There are, of course, 
various sera to be obtained and in desperate cases one may 
resort to these. Certainly favorable results have followed the 
use of Type I antipneumococcus serum, and the concentrated 
serum of Felton. I have had little experience with these be- 
cause my recent interest has been in convalescent serum. 

Stimulation. — It has always seemed to me that adrenalin 
given hypodermically in doses of 2 to 5 minims is the most 
effective drug in maintaining blood pressure. I usually com- 
bine it with camphor and oil which is a good emergency stim- 
ulant. Some men have gone back to strychnine, while caffeine 
sodium benzoate is again returning to vogue. 1 have recently 
come to have more confidence in blood transfusion than in any 
medication for the support of failing circulation and blood 
pressure. 

Diet. — By careful supervision of the diet we certainly can 
facilitate the ultimate recovery of the patient. The indications 
to be met are: 

(a) The diet must facilitate recovery from the initial vom- 
iting, and protect against further gastro-intestinal disturbance. 

(l>) Followng cessation of the vomiting the diet must con- 
tain sufficient fluid. 

(c) It must contain nutriment, especially carbohydrate. 
The latter is of particular value in sustaining the circulation 
and in overcoming acidosis. 

(d) As soon as possible the diet must contain increa.-,ing 

caloric and nutritive elements. 

First Day . — For the first twenty-four hour.s it is safer to 
give the patient nothing but hot weak tea, \Nith sugar and 
lemon. I prefer no milk. If the vomiting ceases, the child 
may also have a little water and some hot clear soup. It is 
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always more advisable to offer small quantities of fluid fre- 
quently repeated. Larger amounts tend to nausea and by n\-cr- 
loading the stomach interfere wth respiration. 

Second Day.— As soon as feasible we meet two indioitions; 
maintaining body fluid and supplying sufficient carbohydrate 
to sustain the circulation. 

I think we have been remiss in estimating tlie amount of 
fluid required during an acute illness. This youngster after 
the first day in the hospital (during which he took only 9 
ounces) took 2 quarts daily during most of the acute stage 
in addition to the blood and saline transfusions. Whether a 
child is receiving sufficient fluid is indicated by the specific 
gravity of the urine. 

Vomiting having ceased, one might offer increased quan- 
tities of fluid; water, orangeade, lemonade, iced tea, ice pellets, 
ices, fruit juices; and even nutriment as milk, and possibly 
small quantities of malted milk, cereal, jello, custard, ice cream, 
toast, cracker and baked potato. 

The advantages of ice pellets and ices are that though taken 
in small quantities they tend to lower the temperature. 

In an infant the formula, and in an older child the first 
whole milk feeding should be diluted. Equal parts whole milk 
and carbonated water make a pleasant beverage for a child 
of over a 3fear. 

Any cereal may be used depending upon the child’s habit 
and taste. Pablum of Mead Johnson and Company may be 
the most easily digested. I prefer it prepared with water 
rather than milk during the height of the illness, and add only 
half milk instead of whole milk on the first serving. Of course 
if the attack is at all severe, the patient should take nothing 
but fluids for several days. 

Carbohydrate in adequate amount is life-saving. It is both 
a food and a circulatory^ stimulant. It is urgently demanded 
when acetone is found in the urine. It can be given as sucrose 
aclosc. glucose, or the malt and dextrin preparations The 
maximum quantity should be added to all food and liquid 
wnhout interfering with the, taste. I like sucrose the least 
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because it is sweetest. Lactose or the more soluble beta-lactose 
has the advantage of being less sweet and of favoring a gram- 
positive flora which is not gas-producing. Glucose is sweeter 
but requires no digestion. In every case the problem is indi- 
vidual and the child should be offered the carbohydrate of 
which he takes the most. The fruit juices are often the best 
vehicles; grapefruit juice is especially advantageous. Chil- 
dren usually will not tolerate carbohydrate in water or milk, 
while they will in tea. Under no circumstances should a basic 
essential food be tampered with in a way to make it unaccept- 
able. Each child should be treated individually and here is 
where the common sense of the nurse is of utmost importance. 
For a child in an oxygen tent lollypops are invaluable. They 
not only furnish carbohydrate, but also a thoroughly familiar 
and enjoyable contact with the outside world. 

In the more severe cases when vomiting or dyspnea prevents 
taking adequate quantities of fluid, the intravenous drip is life- 
saving. This may be given as normal saline, 10 per cent glu- 
cose solution, saline mixed with equal parts of 10 per cent glu- 
cose, or Hartmann’s solution with glucose in those cases 
tending toward acidosis. The drip should average about 60 
drops a minute. One must remember that while glucose is 
life-saving, the more glucose, the more viscid the fluid and the 
slower the administration. The intravenous drip is a godsend; 
it supplies the life-giving necessities mthout overwhelming the 
circulatory system with sudden large increases in water and 
carbohydrate. In giving fluid by the ankle veins the foot must 
be exposed for several hours. I have a feeling that a patient 
with a temperature of 106° F. would not voluntarily have his 
foot out of the blankets. I think it is of great importance that 
the extremity be kept warm with hot water bags or an electric 
pad during the intravenous administration. However, look 
out for burns. The skin during this period is ver\^ susceptible 
and has a low resistance to heat. 

There is, however, a possibility of giving too much fluid. 
Vomiting which is supposedly toxic may be a defense against 
overloading the circulator}' system. Certainly the response 
in this case shows that tolerance was not overstepped. 
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Couva'lesGeEce. — As soon as a child is convalescing he 't\ill 
automatically want more food, and in my experience meat i.' 
one of the most desirable additions. I have found that small 
quantities of round steak ground are particularly acceptable 
and easy to digest. However, the nurse cannot conveniently 
feed the child in an oxygen tent. Under such circumstances 
do not stand on formality; be human. When the weak trem- 
bling little hand cannot carry a fork or spoon to his mouth 
push the plate of meat into tire tent and tell him to use his 
fingers. The smile of gratitude you receive uill amply com- 
pensate for the breach of etiquette. 

As a rule I do not prescribe egg until the child specifically 
desires it. 

The advances in therapy besides the intravenous drip ^Yhich 
were responsible for saving this child’s life I think are oxj^gen 
and blood transfusion. 

Oxygen. — Oxy^gen is indicated whenever the body is labor- 
ing under an oxygen deficiency. There is nothing specific about 
o.xy'^gen other than that it keeps the blood aerated, and to that 
extent relieves circulatory embarrassment. Formerly, I used 
to withhold oxygen vmtil the patient was cyanotic. Now, I 
believe it is of value if given in sufficient time to prevent any 
asphyxia. This does not mean that the child with the ordinary 
pneumonia, who is running an average course, who is com- 
fortable and who shows no respiratory or cardiac embarrass- 
ment needs oxy^gen. But at the first indication of any air- 
hunger. I prescribe it. 

We usually start uath 40 or 50 per cent, and then as the 
disease becomes less severe, gradually decrease to about 20 
per cent before removing the tent. There are advantages and 
disadvantages to the tent method. Many of the tents are old- 
fashioned and small and the blast of chilled oxygen focuses 
on one spot of the chest; they require expert supervision and 
constant manipulation; they make examination of the patient 
very difficult ; they make it almost impossible for the nurse 
to bathe and sponge tlie patient, and they are particularly 
annoymg to irrational patients. Patients in a tent complain 
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particularly of their lonesomeness and isolation. This is felt 
even by young cMdren, who in a vague way are forlorn at 
their isolation from the rest of the world. Putting into the 
tent a familiar plaything may be almost life-saving. To be 
able to touch affectionately a beloved doll, or woolly animal 
or well known book may bring peace to the harried sufferer. 

A further objection to the tent is that any careful physical 
examination requires removal from the tent and that many a 
nurse in her zeal at making up the bed in the morning, ruth- 
lessly takes the patient out without regard for the abrupt 
changes in oxygen tension and the sudden demands put upon 
the circulation when the child is plunged from an atmosphere 
of SO per cent oxygen to that of ordinary air. I make it a rule 
that once in an oxygen tent the patient should be left there. 
I resent the abrupt changes of environment which must be a 
great shock to a very sick patient. I instruct the nurses to 
let the making of the bed go, and do the best they can without 
disturbing the environment of the child. 

On the other hand, once in a modern tent the patient is 
comfortable. The new tents let oxygen come in from the top 
gradually and have done away with the draught of chilled air 
focused on one spot. When handled efficiently, the air is 
pleasantly cool, moist, and is pleasing to the patient. The 
oxygen content remains constant, and can be controlled at will. 

One must not forget that the temperature in the tent may 
be considerably cooler than in the outside room. The ther- 
mometer should be watched, and the child may need extra 
covering around the chest. 

It seems to me that many of the advantages m'thout so 
many of the disadvantages might be obtained by o.xygen 
through a nasal catheter. I have had little e.xperience with 
this but plan to try it in the future. The o.xygen can be cooled 
and moistened just as with a tent, and as most pneumonias 
occur in wdnter, the air of the room can be made of any tem- 
perature pleasing to the patient. This procedure would have 
the advantages of econom\^ compared to the e.xorbitant cost of 
the tent, and at the same time would permit examination of 
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the patient, tiierapeutic procedures and nursing technic u-itliout 
changing the amount of oxygen inspired. 

In bronchopneumonia, when the actual accumulation of 
secretions in the lungs threatens asplij^da, I have found raising 
the foot of Uie bed a valuable procedure. Gravity helps dram 
out the secretions and also gives mechanical support to the 
coronary circulation. 

Transfusion, — For failing circulation rather than resort- 
ing to drugs, I am using blood transfusion more and more. The 
subject of shock has interested me ever since my intern days. 
At that time surgical shock was pointing to the vasomotor 
center. I learned that medical men were beginning to suspect 
a similar mechanism in medical shock. My first experiments 
were with the effects of posture upon blood pressure. During 
these twenty years medical therapy has consistently adopted 
every contemporaneous device which might be used to main- 
tain systemic and coronarj'^ blood pressure. At present shock 
is supposedly due to an escape of fluid from the blood vessels 
into the tissues. Colloidal solutions will remain in the blood 


vessels longer than ordinary fluids. Salt solutions are of value 
in combating anhydremia but quickly ooze through the blood 
vessels and are of no permanent value. Blood, on the other 
hand, due to its colloidal property will presumably remain 
longer in the vessels. I sometimes suspect that the value of 
those antitoxins which are used in large quantities may be to 


some extent due to this colloidal quality. In this boy 120 and 
again 150 cc. of blood were given. In addition to the support 
of the circulation, the blood maintains nutrition and offers an 


additional reinforcement of leukocytes and red blood cells to re- 
place those destroyed. I believe following a transfusion the 
appetite unquestionably increases. Then again it is very pos- 
sible that in a hit or miss way, one may use a donor whose blood 
contains antibodies. At any rate, I am convinced that trans- 
usions. If given properly and in not too great amounts are of 
ide-caving value in the severer pneumonias. There is the theo 
r<mcal danger of cardiac dilatation and overload. I have never 

Hen thi.^ occur when the proper precautions as regards technic 
and quantity were obserr^ed. ^ tecunic 
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Convalescent Serum.— I cannot close this clinic without 
a word about convalescent serum. For some years I have been 
using it in the wards, trying to make up my mind whether it 
has any value other than that of blood transfusion, and I must 
confess it is most dfficult to form a conclusion. The difficulty 
at arriving at scientific truth is due to the fact that the present- 
day pneumonias may be due to so many different types of 
organisms. I believe there are now some 32 types of pneum- 
ococci and I do not know how many types of streptococci and 
influenza bacilli. To get sputum from a child is by no means 
easy, and if one does obtain it one cannot be scientifically sure 
that the organisms found are those which caused the disease. 
To attempt to stick a swab into the larynx of a desperately 
sick child is not an ideal therapeutic procedure. We tried to 
get sputum from this little boy but the effort was so exhausting 
to him that we did not repeat the attempt, and the report from 
the swab was “no pneumococci found, although the case was 
a typical out and out clinical lobar pneumonia. Not only 
should one know the organisms in the patient but one should 
know the t3j)e of disease formerly present in the donor. Hence, 
really to get at the matter scientifically requires a very elab- 
orate procedure. However, I have used convalescent serum 
trying to be as scientific as possible, and still must confess 
that it seems to be a more or less hit or miss procedure. There 
are some cases in which the serum may have been of real value. 

I have seen the temperature drop quite suddenly following 
injections. But we have all seen that happen without serum. 
In one patient with a temperature over 107° F. and almost 
moribund, folloufing a second dose of 100 cc. of convalescent 
serum intravenously, there was the severest chill I have ever 
seen, during which the patient almost died. The temperature 
then dropped to subnormal, then rose in sLx hours to 104° F., 
then dropped to normal and remained there. Tl as this recovery' 
due to the serum? Was this collapse due to poor technic? 
Ordinarily one should allow an hour for the procedure. Was 
it an allergic reaction and just an added aggravation during a 
spontaneous crisis? Your guess is as good as mine. This is 
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the only case where I have seen any severe reaction following 
the use of convalescent scrum. 

In brief, then, I am willing to confess that I am at a loss as 
yet w'hether or not to recommend convalescent scrum. It may 
be of value in specific cases. It may supplement blood trans- 
fusion. If one b}^ good fortune gets a serum wiiicli contains 
the proper antibodies it may be life-saving. As a general rou- 
tine, however, without expert supervision for the treatment of 
the average case seen in ordinarj^ practice and with our present 
knowledge, I believe that equally good or even better results 
are obtained by blood transfusion. 
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NOHOPERATIVE (GONADOTROPIC) TREATMENT OF 
CRYPTORCmSM 

Since 1930 when Schapiro^ first reported successful treat- 
ment of human crx^Dtorchism by injections of the gonadotropic 
principle of pregnancy urine, this type of treatment has been 
applied by a number of clinicians with variable results. As is 
frequently the case with new therapeutic procedures, the First 
enthusiastic reports were soon followed by expressions of 
skepticism and caution. In the meantime sufficient experi- 
mental and clinical material was accumulated to allow for a 
clearer appreciation of the possibilities and limitations of this 
treatment. To this end it is necessarj' to keep in mind some 
pertinent physiological and pathological data. 

Normally the testicles descend from the abdominal cavity 
through the inguinal canal into the scrotum during the seventh 
to eighth month of intra-uterine life; at birth both testicles are 
found in the scrotum. Nothing definite wms known about the 
physiological mechanism of the descent of the testicles until 
1932 when Engle^ suggested that maternal gonadotropic hor- 
mones play in important part in it. This contention is sup- 
ported by the following observations: (1) The human is the 
only organism known in which testicular descent occurs before 
hirth, and the human female is also the only one having gonado- 
Iropic hormones in blood circulation throughout the period of 
ptation. (2) A noticeable increase in the number of the 
interstitial cells of the testicle of the human fetus occurs 
one to two months before term; a similar change may be ex- 
perimentally produced in immature monkeys by injections of 
e gonadotropic hormone of pregnancy urine. (3) In imma- 
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ture monkeys and rats injections of the pregnancy urine 
gonadotropic hormone cause premature descent of the testicles. 
(4) An analogous phenomenon indicating effects of maternal 
female sex hormone is occasionally observed in newborn girls 
showing swelling of the major labia or breasts. These and 
similar other observations may be considered as sufficient evi- 
dence to indicate that in the normal fetal descent of the testicles 
gonadotropic hormones of the mother are instrumental. 

If the testicle fails to descend before birth, it usually re- 
mains undescended until the beginning of puberty. The de- 
scent may be arrested at any point, in some cases in the 
abdominal cavity, more often in the inguinal canal. The arrest 
may be bilateral, both testicles being arrested at the same point 
or at different points. In the majority of the cases unilateral 
arrest is observed, the other testicle being in normal position. 
Drake® observed 11 cases of cryptorchism among 260 boys 
nine to nineteen years of age — a frequency of 42 per thousand. 
It has been known for many years that spontaneous descent 
of undescended testicles may occur at puberty, but the fre- 
quency of this phenomenon was not realized until recently. It 
appears that spontaneous pubertal descent occurs in the 
majority of cases of cryptorchism; it occurred in 9 out of 11 
of Drake’s cases. This is confirmed by the fact that cryptor- 
chism is not nearly as frequent in the adult population ; exten- 
sive statistics obtained on army recruits in different countries 
indicate an incidence of 2 to 5 per thousand. 

I^ffiile the normal fetal descent of the testicle occurs under 
the influence of maternal gonadotropic hormones, late spon- 
taneous descent in puberty is thought to be brought on by the 
gonadotropic hormone of the hypophysis of the individual. 

Histologically the undescended testicle, prepubertal or 
postpubertal, shows a picture similar to that of a normal pre- 
pubertal scrotal testicle. In other words, the undescended 
testicle fails to supply at puberty its seminiferous tubules with 
normal germinal epithelium, and remains aspermic and sterile. 

It has been shonm conclusively by IMoore* that scrotal posi- 
tion is necessarj' for the normal development of the germinal 



NONOPERATR^E 


TREATMENT OF CRVPTORCniSM 209 


epithelium because of the lower temperature it insures. If a 
mature scrotal testicle with the spermatic cord intact is placed 
in the abdominal cavity, soon most of the germinal epithelium 
degenerates and disappears; replacement of such a testicle into 
the scrotum is followed by regeneration of the germinal epith- 
elium and spermatogenesis. However, the abdominal testicle 
may produce male sex hormone in apparently undiminished 
amounts, as demonstrated by Moore in experiments on guinea- 
pigs. 

Classification . — Group In a number of cases of hu- 

man cryptorchism examination of the patient fails to disclose 
any additional pathology of importance. There are no signs 
of disturbance of the endocrine system; groxrth, sexual and 
mental development are normal. Puberty appears in due time 
with all secondaiyf sex characteristics and sexual potenq,'. The 
majority of unilateral cryptorchism cases and a few of the 
bilateral ones belong to this category. Failure to descend may 
be due to causes of local anatomical nature, such as develop- 
mental error, or adhesions due to fetal peritonitis; in these cases 
spontaneous late descent at puberty will not occur. In other 
cases descent is arrested before birth because of deficiency in 
maternal gonadotropic hormones; late spontaneous descent 
frequently sets in at puberty under the stimulation of the 
normally functioning anterior pituitary. Clinical differentia- 
tion between these two subgroups can, as a rule, not be made 
before puberty. 


Group B.~ln most cases of bilateral cryptorchism clinical 
examination reveals more or less marked signs of hypogonadism 
The scrotum is undeveloped, the penis is infantile, the prostate 
and seminal vesicles are hypoplastic. The patient is more or 
less obese mth a girdle type of fat distribution. Puberty is 
delayed and imperfect, or entirely missed. Late spontaneous 
descent rarely occurs. The undescended testicle remains 
only sierile but also dolidem to the production of the male “x 

acr Xpidt"' sex ch:. 


The h\-pogonadism 

VOL. 21 — 14 


IS usuaUy secondary, being due 


to 
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deficient gonadotropic activity of the hypophysis; it is fre- 
quently accompanied by signs of deficiency of other functions 
of the hypophysis, such as stunted growth, diabetes insipidus, 
subnormal mentality, delayed dentition, etc. The question 
arises whether the fetal arrest of testicular descent is also due 
to the pituitary deficiency. There is no evidence that the 
h}q)ophysis of the fetus has any active role in the physiological 
mechanism of testicular descent. Furthermore, a number of 
cases of most severe h3q5opituitarism are born with scrotal 
testicles, even though the further development of these testicles 
will be seriously impaired. Accordingly, it must be assumed 
that the fetal arrest of descent is independent from the pituitary 
failure of the patient in cases of hypogonad cryptorchism. On 
the other hand, the absence of late spontaneous descent is 
obviously a consequence of the patient’s deficient pituitaiy 
gonadotropic hormone production. 

In some cases cryptorchism is associated with primary 
h}q)ogonadism: there is congenital idiopathic hypoplasia of the 
testicles, or atrophy following orchitis as a complication of 
mumps, etc. The gonadotropic activity of the anterior pitui- 
tary is intact in these cases. Cfinically they usually present 
the picture of eunuchoidism with the typical body proportions 
and delayed union of epiphysial junctions. Differentiation 
between primary and secondary hypogonadism, associated with 
cryptorchism, may be difficult in some cases. 

Specificity of Gonadotropic Therapy. — Injections of 
gonadotropic hormone preparations in cryptorchism have been 
followed in many cases by descent of one or both testicles. 
Some doubt has been expressed as to the specificity of this 
effect in view of the fact that spontaneous descent frequently 
occurs; the result might be merely coincidental. However, a 
number of obser\'ations are available which would be difficult 
to explain on the basis of coincidence.' (li In many cases 
gonadotropic therapy was followed by descent of the te.sticles 
in four- to six-year-old boys, and in some cases in eighteen- to 
twenty-seven-year-old men, f. e., at ages when spontaneou.^ 
descent very rarelv occurs. (2) Results were frequently ob- 
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sensed wiUiin two weeks of treatment. (3) In some cases 
descent occurred during treatment but the testicle again re- 
tracted into the inguinal canal or abdominal cavity shortly after 
the injections were discontinued. A second course of injections 
brought the testicle donm again. (4) Cases were observed 
that were pre\dously operated on, the testicle being placed in 
the scrotum; subsequent retraction occurred, gonadotropic 
treatment was followed bj'^ descent. In view of such obscnm- 
tions it is safe to say tliat descent of cryptorchid testicles may 
be the direct result of gonadotropic therapy. 

Indications for Gonadotropic Therapy. — Obviously, 
gonadotropic treatment is indicated in all cases belonging to 
Group B, although favorable results are not always obtained. 
Why treatment fails in some patients of this group is difficult 
to say. Possibly, in some cases, local anatomical causes exist 
in addition to the deficiency of the anterior pituitary. In pri- 
mary hypogonadism (eunuchoidism) the lesion of the ciqq)- 
torchid testicle may be so severe as to obviate response to the 
strongest gonadotropic stimulation. In other cases the in- 
tensity or duration of the treatment might have been insuffi- 
cient. 


In some patients belonging to Group A gonadotropic treat- 
ment is doomed to failure because of the presence of anatomical 
obstacle. In other cases of this group treatment is superfluous 
as descent nnll spontaneously occur at puberty. Only in a 
relatively small number of cases is hormonal treatment both 


necessar}^ and successful. Unfortunately, the nature of the 
case is not, as a rule, recognizable before puberty. Accord- 
ingly, correct indication for hormone therapy can hardly be 
made when the patient is seen before puberty. If cryptorchism 
persists in the presence of more or less marked pubertal 
c mnges, a trial unth hormone therapy is indicated. Failure 
n therapy may be considered as evidence of anatomicil 
Obstruction and indication for surgical interference 

I ostoperative hormonal treatment-following orchionexw- 
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At what age should treatment be started? Cryptorchism 
is an abnormal condition at any age and it might seem logical 
to attempt to correct it as early as possible. In fact, several 
clinicians expressed this opinion and a number of four- to ten- 
year-old successfully treated children are on record. It is not 
quite clear to me what is to be gained by producing testicular 
descent artificially at this early age unless some special indica- 
tion, such as local pain, or hernia exists. 

For cases of Group B with marked genital dystrophy (un- 
developed scrotum and penis) advisability of early treatment 
may be a matter of opinion: the testicle in these patients is 
not only undescended but hypoplastic as well; chances for 
spontaneous late correction are slight. Yet, even in these cases 
treatment at the normal beginning of puberty — eleven to thir- 
teen years — rather than earlier appears to be the logical pro- 
cedure. 

For Group A early treatment is hardly justified. As I men- 
tioned before, a normal prepubertal undescended testicle does 
not differ histologically and functionally from a normal pre- 
pubertal scrotal testicle, and scrotal position becomes of great 
importance for the structure and function of the testicle only 
with the onset of puberty. In patients of Group A, general 
development, including sexual development proceeds normally 
whether the testicle is in the scrotum or in the abdomen. Furth- 
ermore, in many instances spontaneous descent occurs at 
puberty. Accordingly, there is no reason why one should not 
wait with treatment of patients of this group until puberty is 
well established, at fourteen or fifteen. It is probably not ad- 
visable to wait much longer. I have found no report in the 
literature of successful treatment of patients older than eigh- 
teen, belonging to this group. 

Some Technical Details of Hormone Therapy.— iMost 
authors used preparations of the pregnancy urine gonadotropic 
hormone (prolan, anterior pituitary-like substance). Others 
used extracts made from the anterior lobe of the hypophysis. 
There is no evidence that either one is superior. In the pres- 
ence of signs of h3TOth>Tojdism desiccated thjToid gland may 
be given simultaneously. 
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Injections of the pregnancy urine gonadotropic hormone 
are given daily or everj' other day subcutaneously or intra- 
muscularly, 100 to 300 rat units each time. The duration of 
treatment and the total amount of the hormone administered 
varies greatly. In some cases a few hundred units given within 
two weeks prove sufficient. In other cases (Group B) treat- 
ment was continued for over a year udth a total amount of 20.- 
000 or more units injected. It is probably safe to say that if 
the injection of 10,000 units fails to produce any change, 
further treatment at that time is not likely to succeed. In 
such cases it may be advisable to undertake a second course of 
injections starting a few months later, as suggested by Spence 
and Scowen.'^ They quote the work of Sellye ct who have 
shorni that after prolonged administration of gonadotropic 
hormone virgin female rats become temporarily insensitive to 
the hormone. Repetition of treatment is also indicated when 
the testicle which has descended after a course of injections, 
later retracts into its previous position. As a rule, treatment 
is discontinued as soon as the testicle reaches the bottom of 
the scrotum, although in cases associated with sexual in- 
fantilism it may be necessary to continue hormonal treatment 
over a longer period. 

By-effects of Hormone Therapy. — In some cases mild 
to moderate pain is complained of in the groin of the affected 
side during treatment. This does not necessitate interruption 
of treatment as the pain soon subsides. 

.\fter the testicle has descended it is usually smaller than 
normal but soon reaches normal proportions. Enlargement 
beyond the normal for the patient’s age is not produced even 
when treatment is continued with large doses. The same is 
true for the scrotum and penis. Precocious secondary sex 

characteristics — such as pubic hair, mutation of voice, etc. ^in 

children treated before puberty were not observed, except by 
Dorfi' who gave very large amounts of the hormone (as much 
as 46.000 units'). Xeiiher is enlargement of the prostate or of 
the breasts of the patients reported, although Geschickter et al ® 
reported such effects in monkeys treated with large amounts of 
pregnancy urine hormone. 
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The quesdon whether the testicle, which has descended into 
the scrotum in response to hormonal therapy, becomes fertile 
cannot be answered directly at this time. Some indirect evi- 
dence is available. Thus it is known that bilateral undescended 
testicles brought down into the scrotum by surgical orchiopexy 
may become fertile (MacCollum®). Brosius and Schaffer^" 
reported a case of bilateral testicular atrophy with complete 
aspermia following orchitis as a complication of mumps, in 
which gonadotropic hormone therapy repeatedly produced ex- 
tensive spermatogenesis. 

Huberman^^ and DorfT noticed marked improvement of 
mental development and enuresis nocturna in some of their 
cases treated for cryptorchism. Accelerated growth is some- 
times observed. It appears that when the gonads mature under 
gonadotropic treatment, they exert a stimulating influence on 
growth, probably by way of the anterior lobe growth-promoting 
apparatus.^- 

Gonadotropic treatment has no effect on the obesity asso- 
ciated with genital dystroph)'. The obesity and the type of 
fat distribution usually persist even after complete correction 
of cryptorchism and sexual underdevelopment. Neither is 
there any definite change in basal metabolism. 

A unique observation of enuresis, polydipsia and glycosuria 
appearing during gonadotropic treatment for cryptorchism 
in a thirty-month-old child is reported by Koplin^^ all symp- 
toms disappeared after three weeks following the termination 
of treatment. This may be considered as another reason 
against gonadotropic therapy at early age. 

PRESENTATION OF CASES 

Case I. — This boy is now thirteen years old. He is nor- 
mally developed. Both testicles are in the scrotum: their size 
is normal for his age. He was a normal boy when I saw him 
first about a year ago, except for a unilateral cryptorchism. The 
left half of the scrotum was empty, as was the left inguinal 
canal. We gave him injections of 200 units antuitrin-S three 
times a week. After the sixth injection the left testicle de- 
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scended into the scrotum and soon reached the size of tlie right 
testicle I have no doubt that the gonadotropic therapy was 
instrumental in the descent of tliis testicle, although it is quite 
possible that descent would have occurred by this time, or later, 
without any therapy. We now believe tliat such cases do not 
need treatment before they reach their fourteenth or fifteenth 
year. 

Case II.— This boy is twelve and one-half years old. He 
has bilateral cryptorchism; no trace of the testicles can be 
found on physical examination. Otherwise he is normally de- 
veloped in every way. We have started with gonadotropic 
therapy five months ago, giving him daily injections of 100 
units antuitrin-S. On the tenth day I found the right testicle 
in the scrotum, the left testicle in the inguinal canal. After 
waiting for four weeks without noticing further change, we gave 
him again daily injections of the same substance and amount. 
Two weeks later both testicles were in the scrotum. He has 
received altogether 2400 units of the hormone. Now he returns 
with both testicles retracted into the abdominal cavity. An- 
other course of injections would probably bring these testicles 
down again, and with continued treatment they might stay in 
the scrotum permanently. But we might as well wait for a 
year or two without treating this patient. In the meantime 
the testicles may spontaneously descend. If this will not occur, 
we will then try another course of hormone injections. Small 
amounts of the hormone will probably suffice at that time to 
insure permanent result. 


Case III. Two years ago this patient presented a typical 
picture of adiposogenital dystrophy. He was then thirteen 
years old, his height was 63 inches, his weight 123 pounds. The 
scrotum and penis were markedly underdeveloped; a tiny struc- 
ture, of the size of a small pea, was found in the left half of 
.crotum, the right half of the scrotum and the right inguinal 

canal w e en^pty. He had an average intelligence His basal 
metabohsm was -26 per cent. His bone development was two 
. rs adN anced as indicated by x-ray pictures of his hands and 



2i6 


KUGO R. RONY 


lower arms, a finding which is not infrequently associated with 
genital underdevelopment. 

Gonadotropic treatment was started in March, 1934. He 
received daily injections of antuitrin-S, 100 units each time 
for thirty days. At the end of this period I found both testicles 
in the scrotum; they were not larger than small peas. After 
four weeks we gave another course of 20 injections in the same 
way as before. After another month we tried an anterior 
pituitary gonad-stimulating preparation, prephysin, which was 
given in daily injections, 25 units each, for six weeks. Alto- 
gether he received 11,200 units of antuitrin-S and 1050 units 
of prephysin. There was no further change, and we decided 
to wait for a while. About a half year later, in May, 1935, the 
right testicle was much larger, of the size of a cherry, the left 
remained as small as it was. The penis and scrotum have 
shown some development, and there was some pubic hair. It 
appeared that he was entering puberty and we again decided 
against interference. As you can see from his present state, 
this was justified. The appearance of his external genital 
organs is now almost normal: both testicles in scrotum, the 
right testicle is of normal size and consistency, the left is some- 
what smaller and softer. The penis is of normal size, and there 
is pubic hair present. His voice is in mutation. His height 
is now 68 inches, weight 131 pounds, basal metabolic rate 
— 20 per cent. 

We believe that the prompt descent of the right testicle, 
after one month’s treatment, was due to the gonadotropic 
therapy. WTiether this therapy was also instrumental in bring- 
ing about his puberty is open to question. We have in our 
care another boy, now eighteen years old who five years ago 
was a typical case of adiposogenital dystrophy and who at fif- 
teen entered puberty and eventually showed perfect genital 
development, without any treatment whatsoever. Undoubt- 
edly, in some cases of adiposogenital dystrophy spontaneous 

adjustment occurs at puberty. 

As you see, the patient is still obese, and I may add that hi.s 
type of fat distribution, thought to be characteristic for adiposo- 
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genital dystrophy, is quite the same as it was two years ago 
when he was sexually infantile. This indicates that the hypo- 
gonadism is not Uie cause of the obesity with which it is so fre- 
quently associated. 

Case IV.— This boy was first seen fourteen months ago 
when he was fourteen years old. He had bilateral cry'ptor- 
chism. The small and empty scrotum was in peculiar contrast 
to the large penis. There was no pubic hair. A slight but def- 
inite gynecomastia was present. He was undersized, his height 
being 57 inches. He was obese, weighing 118 pounds. There 
was marked delay in dentition. His intelligence was definitely 
subnormal. Basal metabolic rate was — 6 per cent. I classified 
the case as a cretinoid. 

Starting in Februar>^ 1935, he received 5600 units of antui- 
trin-S and 250 units of prephysin within three months. At 
the end of this period a cherry-size testicle was found in the 
right side of the scrotum; the left testicle was still missing. 
Pubic hair appeared. In September, 1935, we gave another 
course of injections, 1400 units of antuitrin-S in three weeks. 
There was no immediate change, but a half year later, now, 
the right testicle is of normal size, in the scrotum, and the left 
testicle about half as large, in the inguinal canal. His height 
i.s 61 inches, a growth of 4 inches in fourteen months, which is 
rather remarkable in view of his slow growth before. His 
weight is 122 pounds. The gynecomastia is hardly noticeable 
now. There is no apparent change in his mental capacity. 


Case V.— This young man is twenty-one years old. He 
was admitted to the clinic two years ago. He complained of 
severe no.'^ebleeds and extensive subcutaneous hemorrhages 
which were found to be due to thrombocytopenic purpura. In 
addition, he had a unilateral criqDtorchism. The right testicle 
|X-nis. prostate, pubic hair, and sexual manifestations were 

,l.e let, , elide, of the site of o chero-, was found in 
\ni middle of the inguinal canal. 

hour ihousand units of antuitrin-S were administered within 
'«o months, without noticeable effect. Half a year later ll.ooS 
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units of antuitrin-S were injected within four months. As you 
see, the cryptorchism persists. We may conclude that in this 
case an anatomical obstruction exists which cannot be elim- 
inated except by surgical intervention. 

Case VI. — You will recognize this case by inspection as 
that of eunuchoidism. He is thirty-three years old. He is 
tall and obese with a female type of fat distribution. His e.\'- 
tremities are relatively long, the trunk relatively short. There 
is very little pubic hair and no body hair; he shaves once in 
two weeks. The penis and scrotum are infantile, the prostate 
is hardly palpable. There is a scar in the right inguinal region; 
he was operated on that side for cryptorchism at thirteen, un- 
successfully; there is no trace of the right testicle. In the left 
inguinal canal a small firm structure, of the size of a navy bean 
is palpable. He complains bitterly of his greatly impaired 
sexual ability. 

We have given this patient in the past two years 27,000 
units of antuitrin-S and 1000 units of prephysin. He noticed 
occasional sh’ght pain in the left groin, faster growth of facial 
hair, and more frequent sexual manifestations. But the testicle 
is as small as it was before, and remains in the inguinal canal. 
We advise orchiopexy to be followed immediately by gonado- 
tropic therapy. This may help if viable testicular tissue is still 
present in the structure palpable in the inguinal canal. 
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ESSENTIAL HYPERTENSION AND CARDIOVASCULAR- 
RENAL DISEASE 


This clinic \vill be devoted to a discussion of essential hy- 
pertension and cardiovascular-renal disease. 

Essential h\^ertension or primari'^ arterial hi^ertonia is a 
cerebral functional disorder affecting the vasomotor apparatus, 
and is characterized by a hj^ertonus of the arterial system. 
This hx^iertonus leads to a progressive increase in the systolic 
and diastolic blood pressure, followed by cardiac hypertrophy 
and cerebral, renal, retinal and other vascular changes. The 
disease often continues for years without producing any sub- 
jective SNTnptoms and is frequently diagnosed at a late stage 
when cerebral, cardiac, renal, or ocular symptoms appear. The 
diagnosis in the early or functional stage can be made by finding 
an increased tonicity of the arteries with a variable h 3 rper- 
tension, spastic retinal arteries ivith tortuosity of the venules, 
and beginning liN^pertrophy of the left ventricle. The diag- 
nosis in the advanced or organic stage is based upon the 
liroence of a more or less fixed high systolic and diastolic 
blond pressure, rigid arteries, marked cardiac enlargement, 
InpcrlenMxe retinitis, and eventually signs and symptoms of 
cerebral, cardiac, or renal disease. 


In making a diagnosis of essential hiqiertension it is nat- 
uially a-umed that other causes of hypertension such as: f n 
domerular nephritis. (2) polycystic kidneys, (3) urinaiw ob- 
Mruenun. U) increased intracranial tension, (5) eclamosia 

m pHuiian- basophilic adenoma (8)’ 
rmsnmnc. |0| pcnancritis nodosa of the kidneys ’( 0 
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polycythemia, and (11) coarctation of the aorta, are excluded 
whenever possible. 

In exceptional cases the disease may run a more acute 
rapidly fatal course. This is due to extensive renal arteriolar 
changes which lead to extremely high blood pressure readings 
and death from renal decompensation, acute cardiac failure, or 
cerebral hemorrhage. On the other hand, the hypertension in 
the chronic cases frequently decreases with myocardial damage 
and many patients in the late stage present little or no hyper- 
tension. But these persons have a large heart, retinal changes, 
a relatively low pulse pressure, and evidence of cardiac failure 
usually without valvular heart disease. A rheumatic or luetic 
heart disease may be aggravated by an arterial hypertonia. 

A better understanding of the nature of essential hyper- 
tension will benefit the many sufferers from this ailment. 
Fewer costly and often harmful drugs \vill be used in this 
disease, for which there is no specific cure. We shall see that 
a suitable restful rdgime of reduced mental and physical strain, 
rest periods and increased hours of sleep, and reassurance by 
the physician constitute the treatment of primary arterial 
hypertension. The drugs of chief value are sedatives, and 
those which lower the blood pressure in vascular crises. 
Marked lowering of pressure in advanced hypertension is 
usually harmful rather than beneficial. 

THE NORMAL BLOOD PRESSURE 
The normal blood pressure in adults, of 120 to 150 systolic 
and 80 to 95 diastolic, is maintained by the tonus of the 
arterioles and the action of the heart. It is subject to con- 
siderable ps3^chic influence. The arteriolar tonus is regulated 
by the action of the vasodilator and vasoconstrictor impulses 
from the central ner\'ous system. The diastolic pressure is a 
measure of the peripheral resistance uithin the \ascular sys- 
tem, the systolic pressure measures the total contractile force 
of the left ventricle. Unfortunately we have no means of 
measuring the systolic and diastolic pressure in the pulmonarv- 
arterj' of Ae right heart. The blood pressure in the pulmonar>- 
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artety is normally about one third that of the aorta, hence the 
right ventricle is normally thinner than the left and the right 
coronary artery usually presents less atherosclerosis tlian the 
left. 

The pulse pressure, or difference between tlie systolic and 
diastolic pressure, measures that portion of the ventricular 
force which is available for propelling tlie blood tlirough the 
vascular tree. It is normally about one half of the diastolic and 
one third of the systolic pressure. This is tlie well-known 1-2-3 
relationship which is found in normal persons. 


the nature of ESSENTIAL HYPERTENSION 

The eUology of primar}^ arterial hj^iertension has not yet 
been entirely solved by experimental, clinical, or anatomical 
s u 1 ^. our endocrine glands have frequently been blamed 
he adrenal, pituitarj^ thyroid and sex glands. Many workers 

Ihe iralk of L ^ Hypertonus of 

TherTkanatr? 

™lves lie entke drculaT’ which iii- 

felUTte ptta „ arS^ ™sh discuss the 

The «o„d ty^eis the t:^r:™:ur 

"micilyorhspertLsoftheartS' 7"''°“* 

; ■"> '>e no high blood pressure in ?’ f walls there 

'■yperlonus can occur ^without hi h w"'"' ®'T“‘enaion- But 
Pa'l oi the peripheral arlertaltt “"'y 
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and Other organs suffer organic changes. There is an increased 
susceptibility of the arterial walls to spasms, producing harm- 
ful angiospastic crises with further circulatory derangement 
and dangerous rises in blood pressure. Such crises, according 
to Pal, may be regional or generalized. 

Essential hypertension often commences in young adults 
with an hereditary predisposition. The most important factor 
is the psychic influence. Most of the patients are neurotic and 
temperamental. The most frequent subjective symptoms are 
headaches, vertigo, and irritability. The individuals are easily 
upset, often suffer from migraine headaches. Pain in the back 
of the neck or occipital region is common. Some complain of 
palpitation of the heart, especially when lying on the left side. 
Blood pressure readings will show marked variations in the 
systolic and diastolic pressure. Excitement or aggravation 
frequently causes rises of 20 mm. or more, rest or sleep 
a return to normal. A systolic.pfressure above 150 mm. with 
a diastolic above 95 we consider to be an hypertension. In 
severe cases of malignant nephrosclerosis we often see systolic 
pressures above 250 and diastolic above 160 mm. 

In essential hypertension there is an increased peripheral 
resistance which must be overcome to maintain an adequate 
circulation. The resistance manifests itself by a rise in the 
diastolic pressure. This leads to hypertrophy of the left 
ventricle. As long as the heart can increase its force and main- 
tain an adequate pulse pressure the individual may suffer few 
or no symptoms, ^^^en the heart begins to fail there is a re- 
duction in the systolic pressure, which means the pulse pres- 
sure is lowered. Since the diastolic pressure can fall very 
little or not at all, the decrease in the systolic pressure is at 
the expense of the pulse pressure and must end in circulatory 
failure. As long as the hypertrophied heart can maintain a 
pulse pressure approximately one half as great as the elevated 
diastolic pressure a fairly adequate circulation is maintained. 
This explains why some hjqjertensives can carry on for ten or 
twenty years or longer with diastolic pressures of 110 to 130 
and systolic pressures of 180 to 200. 
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the heart in essential hypertension 
In essential hypertension there is a progressive increase in 
the tonus of the arteries and arterioles which produces a swell- 
ing of the walls with constriction of the lumen. At first this 
process is reversible, but later the walls become thickened with 
permanent narrowing. The increase in the systolic and diastolic 
blood pressure leads to a remarkable adaptation of the heart 
and circulation. In spite of high pulse pressures the heart 
rate, stroke volume, minute volume output of the heart, and 
the blood volume remain essentially normal. 

The heart muscle undergoes a compensatory hypertrophy, 
perhaps also an increase in tonus of the musculature. The 
hjTiertrophy is at first concentric with marked thickening and 
some shortening of the muscje fibers, later eccentric with 
elongation of the fibers. The cardiac hypertrophy, which is 
so essential in overcoming the increased peripheral resistance, 
unfortunately also leads to 'Eventual cardiac decompensation 
unless the patient succumbs to a cerebral insult or renal failure. 
The heart often does its greatly increased work for ten, twenty 
or more years before the symptoms of failure appear. During 
all this time the person may not be aware of any primary 
arterial hypertension unless the blood pressure is taken or 
the eyes are examined. 


I have for over a decade called attention in my clinics to 
the fact that essential hypertension is one of the chief causes 
of cardiac failure, and that 65 per cent of hypertensives die 


from heart disease. Today one fourth of all deaths in people 
above the age of fifty years are due to hypertensive’ heart dis- 
ease. I have also emphasized the fact that the marked myo- 
cardial h^-perlrophy leads to insufficiency of the coronary blood 
supply. The muscle cells often increase to two or three times 
Ihch fornier size and suffer from a relative anoxemia which 
leads to their degeneration and fibrosis. The anoxemia explains 
the cardiac failure m many hj^ertensives who reveal Httle or no 
coronap- sclerosis at necropsy, ^en we add to the anoxemia 
rf In-pertrophy the further factor of coronary arteriolar 

-parm » tth nrarhed reduction of the blood flow, it islt drcul 
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to explain myocardial failure with little or no gross coronary 
disease. The many hypertensives who survive for years and 
are past the fifth decade of life will of course present different 
grades of coronary sclerosis. Coronary thrombosis or embolism 
may cause myocardial infarction. The heart may reach a 
tremendous size, and often weighs 600 to 800 Gm. 

Case I. Mr. E. A. G., fifty-five years of age, states that 
he was well until six months ago. At that time he developed 
pain in the heart region with radiation to the left arm and neck. 
The pain was induced by physical exertion, and disappeared 
with rest. Now the pain is more severe, lasting ten to twenty 
minutes and occurs several times a day. There is a marked 
nocturnal dyspnea and insomnia. The patient cannot lie on 
his left side on account of palpitation of the heart. 

The patient was told five years ago that he had a high blood 
pressure and was refused life insurance. Since that time he had 
been able to attend to his duties as a dairy inspector. 

There is a moderate cyanosis and dyspnea. The pupils 
react normally to light, the patellar reflexes are normal. The 
fundi reveal a hypertensive retinitis, with narrow arteries, 
exudates and small hemorrhages. The pulse rate is 96, with 
occasional extrasystoles. The radial arteries are very firm, 
and difficultly compressible. The blood pressure is 188 systolic 
and 128 diastolic. The heart is of the aortic type with a trans- 
verse diameter of 7 inches (orthodiagram). The aortic 
second sound is loud and ringing, there are no murmurs. The 
liver is palpable 1 inch below the costal margin. There is 
slight edema of the legs. There are moist rales at both lung 
bases. Wassermann and Kahn tests are negative. The urine 
contains a trace of albumin and a few casts. The blood non- 
protein nitrogen is 45 mg. 

The patient improved for a time with bed rest, aminophyl- 
lin and digitahs. The anginal pains disappeared with more- 
marked evidence of cardiac failure. _ The blood pressure 
dropped to 148 systolic and 110 diastolic. 

The diagnosis was essential hvpertension, with marked 
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cardiac hjnertropby and dilatation angina pectom, and ^rdiac 
decompensation. The patient dted suddenly ^ 

lailute. The necropsy revealed primary contracted ktdncys 0 
hypertension, marked hypertrophy and dilatation of the hear 
mhich weighed 750 Gm., and practically no sclerosis of Ae 
coronary arteries. The heart muscle presented a marked dil- 
fuse fibrosis. There was no vahmlar disease. 

This case illustrates one of the most frequent causes of 
cardiac fadure, with attacks of angina pectoris. The cause 
of death was the severe anoxemia of the greatly hypertrophied 
heart with practically no coronary disease. The patient knew 
of his hypertension for five years, but probably had it a much 
longer time. 

THE brain in essential HYPERTENSION 

One fourth of all persons with essential hypertension die 
from cerebral changes which are chiefly hemorrhage or en- 
cephalomalacia. Here as in the myocardium degeneration is 
often found in the presence of normal arteries, again indicating 
that blood vessel spasms produce the lesions. Such spasms or 
vascular crises will lead to necrosis and softening if the blood 
supply is cut off for more than a minute or two. That cerebral 
vascular spasms are frequent in essential hypertension is indi- 
cated by the many transient cerebral symptoms. I have often 
seen paresthesias, motor aphasia, monoplegia, hemiplegia, 
twitchings in single muscle groups, epileptiform seizures, 
sc\ ere migraine headache, vertigo and sudden blindness appear 
and disappear in these patients. We shaU see that some of 
these sr-mptoms may lead to the mistaken diagnosis of brain 
tumor or hemorrhage. In some of these patients there is an 
increased pressure of the cerebrospinal fluid, with some relief 
from spinal puncture. These cerebral manifestations some- 
tmn- called hN-pertensive encephalopathy, may be premonitory 
\\-mptoms of more serious brain involvement ^ 

Gcrihral hemorrhage aod thrombosis are ihe most freoaem 
> ■ O'o „I death m the cerebral type of essential hypertension 

- ^e region 


lavontc 
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ganglia. Here the blood vessels have large perivascular spaces, 
and the surrounding brain tissue has a poor blood supply. 
Small areas of softening combined with a sudden increase of 
blood pressure will cause rupture with hemorrhage. Often the 
vessels are sclerosed. The most common cause of cerebral 
hemorrhage is h}^ertension. A sudden severe headache or 
vomiting at the onset is strongly in favor of the diagnosis of 
hemorrhage. Unconsciousness or coma develops in 70 per 
cent of the hospital cases. A bloody spinal fluid, stiffness of 
the neck, a high leukocyte count, systolic blood pressures of 
200 or above, loss of pupil reflexes, dilatation of one pupil, and 
positive Babinski sign are the usual findings in cases of cerebral 
hemorrhage. 

Case II. — This case is very instructive because a diagnosis 
of brain tumor was made by two neurologists who advised 
operation. 

The patient, a white male, fifty-three years old, was first 
seen in August, 1928. At that time he stated that he was re- 
fused life insurance by two companies on account of his blood 
pressure and heart condition. Since 1920, he had occasional 
dizzy spells lasting one-half to one hour. He is a very nervous, 
easily excitable person, eats rapidly and irregularly and is 
unable to relax. The blood pressure in August, 1928, was 160 
systolic and 105 diastolic. The heart was slightly enlarged 
with rounding of the left ventricle. There were no murmurs. 
The aortic second sound was accentuated. All reflexes were 
normal. The fundi revealed spasm of the arteries with tortuous 
veins around the macula. The Wassermann was negative, 
urine normal. 

The patient was advised of the importance of keeping 
serene, rest periods, and mental relaxation. He felt well for 
two years, the blood pressure varying between 150 and 190 
s 3 ’’stolic pressure, and 95 and 110 diastolic. In April, 1931, 
the patient had severe occipital headaches, pain in the back 
of the neck, left shoulder and left arm. There were two attacks 
of cardiac pain lasting five to ten minutes. The blood pres- 
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sure had risen to 200 systolic and 130 diastolic. With seda- 
tives metaphyllin and occasional use of erythrol tetranitrale 
the patient felt quite well for four years. The blood pressure 
was around 170 systolic and 120 diastolic. The patient re- 
ceived streptococcus vaccine from another physician or 11 s 
arthritic and neuralgic pains with some benefit. 

In January, 1936, the patient went to the bathroom and 
developed a sudden blindness. He got into bed and stayed 
there several days. After three days’ rest the blood pressure 
was 200 systoUc and 130 diastolic. He developed severe 
frontal and occipital headaches. Examination revealed no evi- 
dence of sinus infection. On February 13th, the patient noticed 
a numbness of the right side of the body and weakness of the 
right hand. At times he dropped things. On February 17th, he 
had a severe headache in the left temporal region with loss of 
speech. While talking on the telephone he suddenly found 
himself unable to express his thoughts, though fully aware of 
his surroundings. For a week there were intermittent attacks 
of the motor aphasia. At times there was a twitching of the 
right arm and leg, with weakness. Two neurologists were con- 
sulted who diagnosed a brain tumor in the left temporal region 
and advised operation. There was no choked disk! The 
writer held to his diagnosis of hypertensive encephalopathy 
with cerebral-vascular spasms and intermittent motor aphasia 
and paresis. A third consultant agreed. The patient’s symp- 
toms disappeared the next day with rest in bed and the ad- 
ministration of theominal. From February to July, 1936, the 
patient has felt well, and there have been no recurrences of 
Uic motor aphasia or paresis. The patient is resting much of 
the time, and usually feels better in warm weather. The blood 
pressure is now 170/120. 

The above case is an excellent example ol the cerebral form 
ol essential ht-perlension, most likely due to cerebral vascular 
crises ™ih spasms ol the cerebral vessels, perhaps even minute 
hemorthaEos or areas ol soltening. Nevertheless the patient’s 
svn ptonrs al drsappeared. We may add here that pattah 
«-..h essentral hypertension are poor surgical risks 4ed% 
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for brain surpry, and that one should be very hesitant in mak- 
ing a diagnosis of brain tumor in a hj^ertensive, with hyperten- 
sive retinitis but no choked disk. Even the presence of 
choked disk may be due to the cerebral edema of hypertension. 

Case III. ^This man, forty-five years old, was referred 
for examination on January 24, 1935. His mother, seventy- 
two years old, has had hypertension and heart disease for 
twenty years. The father has diabetes and obesity. Seven 
years ago the patient obtained life insurance. Four years ago 
he was refused because of obesity and hypertension. One year 
ago he developed a left facial paralysis which disappeared after 
six weeks. In September, 1934, the patient had several at- 
tacks of severe abdominal pain diagnosed as renal colic; they 
were accompanied by slight hematuria. At the same time there 
were severe occipital headaches, and twitchings of the left 
arm and leg for one week. The patient’s vision became poorer 
and his glasses were changed. 

The examination on January 24, 1935, revealed a moderate 
obesity, pendulous abdomen, and pectoral alopecia. The pupils 
reacted normally to light. Fundus examination revealed a 
marked neuroretinitis. The blood pressure was 230 systolic 
and 150 diastolic. The heart was of the aortic type with a 
transverse diameter of 6 inches. There was a very loud ring- 
ing aortic second sound, no murmurs. The liver and spleen 
were not palpable. There was no edema. The left arm and 
leg became spastic at times with exaggerated reflexes. The 
Wassermann was negative. The blood sugar and nonprotein 
nitrogen were normal. 

With rest, phenobarbital, and erythrol tetranitrate the pa- 
tient improved. The twitchings disappeared, as did the head- 
aches. The patient returned to work against my advice. The 
twitchings of the arm and leg returned, and the blood pres- 
sure rose again from 190/130 to 240/160. The patient 
developed an upper respiratory infection with fever and the 
blood pressure dropped to 200/140. On April 25th, the patient 
complained of considerable dyspnea, and some cardiac pain 
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on exertion. The blood pressure v.-as 240/160. He was 
ordered to bed and improved. Two months later the patient 
suspecting that his condition might be serious, decided to visit 
his mother in the East. After a long automobile trip he com- 
plained of intense headache and died of a cerebral hemorrhage^ 

The clinical diagnosis of essential hypertension, with marked 
cardiac enlargement, arteriolosclerotic primary' contracted kid- 
ney, and cerebral hemorrhage was confirmed at necropsy. 

THE KIDNEY IN ESSENTIAL HYPERTENSION 
The third organ affected in primary' arterial h>T>ertension 
is the kidney. As Pal stated about thirty years ago, the kidney 
changes are not the cause of the hypertension. In the early 
stage there ate no organic kidney changes. As the disease 
progresses arteriolar hypertrophy and fibrosis, or arteriolo- 
sclerosis, develop and reduce the blood supply to these vital 
organs. We have then the primary contracted, red granular 
kidney of essential hypertension. This process may be very 
slow extending over years. In about 10 per cent of cases the 
renal changes are rapid and lead to decompensation witlr 
uremia. This form, seen most often in young adults, especially 
negroes, is called malignant nephrosclerosis or malignant 
Inpertension. These patients have a generalized more severe 
Inpcrtonus of the entire vascular system, with angiospastic 
crises. The highest blood pressures which we find are usually 
in thi.s form. Systolic pressures of 250 or more and diastolic 
pri^surcs above 160 are not uncommon. This is the pale 
Inpertension of Yolhard, which may be called toxigenic or 
renal hypertension in contrast to the primary arterial. 

I ire renal or toxigenic hypertension is more generalized 
.ind more rapid in its development. It affects the heart muscle, 
.rrteries. arterioles, and venous system. The entire cross sec- 
tion of the vascular apparatus has become smaller. The heart 
i<\e.ils the characteristic concentric hj^pertrophy, with very 
t Inch wall and relative reduction in the size of the ventricular 
The patient does not live long enough to get an 
tn.ninc npertrophy. Sometimes a glomerulonephritis is 
'..cr.itted uptni the so-called “malignant” nephrosclerosis. 
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The^ chronic or so-called "benign” nephrosclerosis, ■which is 
found in most cases of primary arterial hypertension at 
necropsy, may become aggravated by failure of the heart or 
too marked lowering of the blood pressure by vasodilator drugs. 
These patients with fixed hypertension require a blood pres- 
sure around 180 mm. to maintain an adequate renal circulation 
for the removal of the products of metabolism. The optimum 
blood pressure is fixed at a higher level than the normal. When 
the heart fails the kidney decompensates and the patient will 
develop uremia. I have often demonstrated an increase of 
the albuminuria and a rise in the nonprotein nitrogen and 
creatinin of the blood by temporarily lowering the blood pres- 
sure with vasodilator drugs. Great care must be exercised to 
prevent rather than cause a fall in blood pressure in advanced 
hypertension. Fortunately for the patient the blood pressure 
is usually fixed at a high level and cannot be lowered even by 
nitroglycerin or amyl nitrite. When the heart fails from 
chronic myocardosis, with or without coronary sclerosis and 
thrombosis, the patient becomes rapidly worse. Hence the 
heart condition requires careful watching and therapy. Often 
an accompanying pulmonary emphysema puts an added strain 
upon the right heart. Acute vascular crises with dangerous 
sudden rise of blood pressure should be treated with active 
vasodilator drugs or venesection. The latter may be a life- 
saving measure in acute right heart failure. The acute vascular 
crises endanger life by causing cerebral hemorrhage, spasms 
with cerebral softening, or acute cardiac or renal decompensa- 
tion. 

Case IV. — This colored male, age forty-four, was admitted 
to my service at the Cook County Hospital in October, 1935. 
The history was obtained from a relative. The patient had 
been well until six months ago when he complained of severe 
headaches and attacks of dizziness. He continued to work as 
a waiter until three weeks ago. He then complained of marked 
weakness, nausea and vomiting, and drowsiness. At time^ 
there was diarrhea. He was brought to the hospital in coma. 
There was no historj' of any previous serious illness. 
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On inspection a whitish powdery deposit was seen on the 
face, and neck (uremic frost). There were fibriUarj^ twitch- 
ings of the muscles of the arms and legs. The reflexes were 
lively. There was a positive Chvostek sign. The breathing 
was of the Kussmaul type. The heart was slightly enlarged, 
measuring SVa inches in transverse diameter. The aortic sec- 
ond sound was accentuated. There was a definite pericardial 
friction rub heard over the entire heart area. There was no 
evidence of cardiac decompensation. The blood pressure was 
275 systolic and 160 diastolic. The urine revealed a specific 
grawty of 1.012 with albumin, hyaline casts and few red blood 
cells. The blood chemistry showed a nonprotein nitrogen of 
175 and creatinin of 8.5. The eyegrounds revealed a marked 
hjfpertensive neuroretinitis. 

Because of the short duration of the illness (six months), 
the very high systolic and diastolic blood pressures, the con- 
centric cardiac h^’pertrophy, the pericardial friction rub, hyper- 
tensive retinitis, high creatinin and nonprotein nitrogen, a 
definite diagnosis of “malignant” hypertension with uremia was 
made. To the diagnosis was added uremic pericarditis, and 
colitis. The necropsy confirmed the diagnosis. The kidneys 
revealed the picture of a severe mahgnant nephrosclerosis, with 
diffuse arteriolosclerosis and necrosis and endarteritis of the 
arterioles. There w'as also a uremic pericarditis and enteritis. 
Tlic lieart showed a marked concentric hypertrophy. 


THE therapy of ESSENTIAL HYPERTENSION 
The great variety of therapeutic agents recommended for 
e-entia! h>pertension is the best proof of the unsatisfactory 
results obtained with most of them. The best result obtainable 
to ^top the progress of the disease. Much can be done by 
IwoiKT training and conduct to prevent an unfavorable out- 
come. These patients have a lowered threshold for various 
Mimuh and irritants, which lead to increased vascular tonus 
1 hex- are verx- susceptible to psychic influences. Hence psychic 
thiT.-ipy IS niosi important of all. These patients require re- 
<i I (d phx-ical activity and mental rest The hpripfir t 
.'-np™* procedure. U tegdy suggesav^ 
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The patient should not become the victim of costly and 
often worthless medication. We have at present no drug which 
will bring the condition of the sarcoplasm of the vascular con- 
tractile tissues back to a physiologic condition. We have al- 
ready stated that the cardiac hypertrophy is compensatory and 
necessary in overcoming the increased peripheral resistance 
and stasis. 

There are two means of reducing the blood pressure; (1) 
by action on the heart, and (2) by action on the arteries and 
arterioles. Any agent which affects only one of these factors 
must endanger the functional capacity of the other. The ideal 
drug should affect both at the same time, and gradually, not 
suddenly. We therefore attempt to reh'eve the heart and at 
the same time relax the peripheral vessels. Relief of cardiac 
tension is accomplished by venesection. But this is indicated 
only in moments of danger, such as pressor vascular crises 
with acute insufficiency of the heart and pulmonary edema, or 
marked rise of pressure in cerebral hemorrhage. The effect 
is of short duration. 

Of the drugs sedatives act best by influencing the vasomotor 
center and lowering vascular tonus. The vasodilators, such 
as amyl nitrite, m’troglycerin, erythrol tetranitrate, sodium 
nitrite, etc., are indicated in angina pectoris, cardiac asthma, 
cerebral vascular spasms, and marked rises of blood pressure. 
Papaverine and its derivatives are advised by Pal. The 
.xanthin compounds are of value, as they act on the coronary, 
cerebral, and renal vessels. As a rule they do not cause much 
drop in blood pressure. Caffeine, theobromine, theophylline, 
diuretin, theominal, and aminophyllin are the most popular. 
Their chief value is the dilation of the coronary arteries, also 
the cerebral vessels. 

The diet should be sufficient to maintain the weight at a 
normal level. A mixed diet of 1500 to 2000 calories is enough. 
Albumin, purine foods, and salt should be restricted. Fluids 
should be limited to an average of 1500 cc. daily. There is no 
evidence that a moderate protein intake has any harmful effect 
in essentia! hjpertension. 
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Careful!}^ dosed exercise is beneficial especially for the lazy 
or obese hj’pertensive. Proper exercise produces a more eco- 
nomic metabolism and tends to reduce the blood pressure espe- 
cially in obesity and diabetes. Walking, riding and golf are 
most suitable. They improve respiration and cardiac activity'. 
Massage is less valuable than carefully controlled active 
exercise. Baths at 35° to 40° C. reduce blood pressure, those 
over 40° C. raise the pressure. Warm or lukewarm baths are 
best. Warm foot baths are very useful in cerebral congestion. 
Hot turkish baths should be forbidden. Carbon dioxide baths 
are beneficial with blood pressures below 200. A warm climate 
and moderate altitude are most favorable. Mild laxatives such 
as Carlsbad salts, or other saline laxative, are of value. 

Finally, a restful regime with reduced physical and mental 
strain, plenty of rest periods, and at least eight to ten hours of 
sleep, is the best remedy. Bromides, amytal, or other sedative 
may be required from time to time. Tobacco should be for- 
bidden or reduced to a small amount. We do not have time to 
discuss the therapy of the decompensated heart, cerebral 
hemorrhage, or renal insufficiency. 
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CLINIC OF DR. WILLIAM A. BRAMS 
Cakdiovascular Department, Michael Reese Hospital 

OCCULT HEART DISEASE 

There are cases of heart disease in -which the clinical mani- 
festations are so obscure or so atypical that an widerlymg 
cardiac jactor is not suspected as being the cause of the patient’s 
symptoms. Such patients may be said to have occult heart 
disease because the cardiac factor is obscure. The term is not 
to be employed as a designation for various congenital or ac- 
quired cardiac defects which produce no symptoms nor in con- 
nection with the well-recogmzed fact that the degree of an- 
atomical change frequently is not parallel with the severity of 
the sjTnptoms. The significance of the term -will, perhaps, be 
appreciated best by the presentation of the illustrative cases 
of which the following are examples: 

The first patient to be discussed was admitted to tlie hos- 
pital several weeks ago. He was a colored preacher fifty-two 
years of age who complained of severe pain in the left foot three 
days before admission. The pain became more intense, began 
to ascend to the leg and involved the opposite foot two days 
after his simptoms began. There were no other complaints 
at the time, and there was nothing in the past history which 
could throw light on the cause of the increasingly severe pain 
in the feet and left leg. He had been active in his work, was 
not short of breath and never experienced thoracic discomfort 
nor was he aware of anj^ other symptoms which might attract 
ntlenlion to his heart. 

F.xamination revealed a well-nourished, apparently middle- 
aged colored adult who was ob\nously in great pain. The left 
foot showed evidences of dr>r gangrene, the toes were cold and 
no puUe could be felt in the lower extremity. The right foot 
wa. not gangrenous but was cold and no pulse was palpable in 
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this limb. There were a few crepitant rales at the right base 
of the lungs and the apex beat of the heart was sh'ghtly beyond 
the midclavicular line. The heart sounds were regular, of good 
quality and no murmurs were audible. Systolic blood pressure 
was 165 mm. mercury and the diastolic was 105 mm. Nothing 
abnormal was found in the abdomen. The pupils were sluggish 
to light but the patient had received morphine for pain. The 
knee jerks could not be elicited. The patient was too ill to be 
moved for further study and a tentative diagnosis of hyperten- 
sion with atherosclerosis was made with probable obliterative 
disease in the vessels of the lower extrerm'ties due to throm- 
bosis. Conservative measures were employed while waiting for 
a line of demarcation to form. Gangrene rapidly extended 
until both feet and legs and the lower half of the thighs were 
involved. The patient rapidly became severely toxic and died 
a few days later and before surgical measures could be 
employed. 

Autopsy revealed embolic occlusion of both tibial arteries 
with extension downward by thrombosis and a more recent 
riding embolus was found at the bifurcation of the abdominal 
aorta. The heart was moderately enlarged and showed an old 
occlusion of the anterior descending branch of the left coronary 
artery with large aneurysm formation of the left ventricular 
wall near the apex. A large mural thrombus filled the inner 
aspect of this aneurysm in the left ventricle. The thrombus 
material was soft and presented several pedunculated areas 
some of which had apparently broken off and were carried by 
the blood stream as emboli to the lower extremities. There 
were no other abnormal findings except moderate congestion of 
the lungs and no other possible source for the emboli could 

be found. 

Here is a classical example of so-called “occult heart dis- 
ease” which produced no cardiac manifestations but resulted 
in fatal complications. Careful questioning during life failed 
to elicit any historj' suggestive of coronarr' occlusion or cardiac 
failure and physical examination revealed very little evidence 
of heart disease except slight cardiac enlargement. This is not 
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as Tate as is ordinarily supposed and it is common kno^vledge 
that healed myocardial infarcts and occlusion of the coronaiA' 
arteries are not infrequently found at autopsy wthout sjnnp- 
toms having developed during life. Parallel situations are seen 
in the finding at autopsy of gallstones or peptic ulcer without 
sjTuptoms having been present during life to disclose the exist- 
ence of such lesions. It may be worth while to mention again 
that coronari' occlusion may exist without symptoms or it may 
produce a variety of clinical pictures not all of which are char- 
acteristic. The presence of a healed myocardial infarct as an 
accidental finding at autopsy may furnish the evidence Uiat 
such a condition existed without symptoms during life. Sudden 
death without previous warning in a patient who has never 
experienced precordial pain is another form in which coronaiy' 
occlusion may manifest itself. The third group produces the 
classical picture of substemal or precordial pain, vascular 
collapse, fever, leukocjrtosis and the distinctive electrocardio- 
graphic changes. There is still another group in which abrupt 
dyspnea is the first and only sign; no pain being present at any 
time. There is a rather large number of patients with coronary 


occlusion in whom gradual cardiac failure progresses and in 
whom severe pain or dyspnea are not very evident at the onset. 
Finally, there is a rarer form in which few or no manifestations 


appear until embolic phenomena occur as the only evidence of 
the existing myocardial infarct. Our patient is an example of 
this last form and the condition should be kept in mind in 
the differentia] diagnosis of embolic phenomena when the 
source of the embolus is obscure. 


T])e second example is that of a ph}^sician sixty-three years 
of age wlio complained of pain in the epigastrium with some 
radiation to the right side of the abdomen and upward to the 
chest. Tlie attacks began about two years before admission 
m tlie hnspual and consisted of severe pain in the region indi- 
cated tonetlier witli nausea, occasional vomiting, and marked 
^^cakne-. The duration of these sjanptoms was from a few 

f.ituiied .and shaken. Jaundice was never observed and fever 
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this limb. There were a few crepitant rales at the right base 
of the lungs and the apex beat of the heart was slightly beyond 
the midclavicular hue. The heart sounds were regular, of good 
quality and no murmurs were audible. Systolic blood pressure 
was 165 mm. mercury and the diastolic was 105 mm. Nothing 
abnormal was found in the abdomen. The pupils were sluggish 
to light but the patient had received morphine for pain. The 
knee jerks could not be ehcited. The patient was too ill to be 
moved for further study and a tentative diagnosis of hyperten- 
sion with atherosclerosis was made with probable obliterative 
disease in the vessels of the lower extremities due to throm- 
bosis. Conservative measures were employed while waiting for 
a line of demarcation to form. Gangrene rapidly extended 
until both feet and legs and the lower half of the thighs were 
involved. The patient rapidly became severely toxic and died 
a few days later and before surgical measures could be 
employed. 

Autopsy revealed embolic occlusion of both tibia! arteries 
with extension downward by thrombosis and a more recent 
riding embolus was found at the bifurcation of the abdominal 
aorta. The heart was moderately enlarged and showed an old 
occlusion of the anterior descending branch of the left coronarj' 
artery with large aneurysm formation of the left ventricular 
wall near the apex. A large mural thrombus filled the inner 
aspect of this aneurysm in the left ventricle. The thrombus 
material was soft and presented several pedunculated areas 
some of which had apparently broken off and were carried by 
the blood stream as emboli to the lower extremities. There 
were no other abnormal findings except moderate congestion of 
the lungs and no other possible source for the emboli could 

be found. 

Here is a classical example of so-called “occult heart dis- 
ease” which produced no cardiac manifestations but resulted 
in fatal complications. Careful questioning during life failed 
to elicit any history suggestive of coronarv' occlusion or cardiac 
failure and phj^ical examination revealed very little evidence 
of heart disease except slight cardiac enlargement. This is not 
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as rare as is ordinarily supposed and it is common knowledge 
that healed myocardial infarcts and occlusion of the coronary 
arteries are not infrequently found at autopsy without symp- 
toms having developed during life. Parallel situations are seen 
in the finding at autopsy of gallstones or peptic ulcer without 
symptoms hawng been present during life to disclose the exist- 
ence of such lesions. It may be worth while to mention again 
that coronary occlusion may exist without symptoms or it may 
produce a variety of clinical pictures not all of w^hich are char- 
acteristic. The presence of a healed myocardial infarct as an 
accidental finding at autopsy' may furnish the evidence that 
such a condition existed without symptoms during life. Sudden 
death without previous warning in a patient who has never 
experienced precordial pain is another form in which coronary 
occlusion may manifest itself. The third group produces the 
classical picture of substemal or precordial pain, vascular 
collapse, fever, leukocytosis and the distinctive electrocardio- 
graphic changes. There is still another group in which abrupt 
d\'spnea is the first and only sign ; no pain being present at any 
time. There is a rather large number of patients with coronary 
occlusion in whom gradual cardiac failure progresses and in 
whom severe pain or dyspnea are not very evident at the onset. 
Finally, tliere is a rarer form in which few or no manifestations 
appear until embolic phenomena occur as the only evidence of 
the existing myocardial infarct. Our patient is an example of 
this last form and the condition should be kept in mind in 
(he differential diagnosis of embolic phenomena when the 
source of the embolus is obscure. 


The second example is that of a physician sixty-three years 
of age who complained of pain in the epigastrium with some 
radiation to the right side of the abdomen and upward to the 
chest. The attacks began about two years before admission 
to the hospital and consisted of severe pain in the region indi- 
cated together with nausea, occasional vomiting and 
-onhne^s. The duration of these Woms wt frL t 
mnuite. to several hours and usuallv left thp 
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was absent but definite tenderness in the right upper quadrant 
of the abdomen was a frequent finding. A diagnosis of 
cholecystitis with probable gallstone colic was made by his 
physician and surgical treatment was advised. Roentgeno- 
logical examination did not reveal any abnormality in the gas- 
tro-intestinal tract. Cholecystography furnished no decisive in- 
formation and plain films of the gallbladder failed to disclose 
evidence of disease of the biliary tract. The patient wished 
to remain on medical management for a while and decided to 
go to the west coast for a vacation. He made the trip in 3 
leisurely manner and observed with satisfaction that his symp- 
toms improved. While sojourning at a high altitude he decided 
to do some mountain climbing, a sport in which he engaged for 
several days. The pain in the upper abdomen became much 
worse abruptly and persisted for two days. Hypodermic in- 
jections of morphine were required to induce some degree of 
comfort. Dyspnea and collapse now became evident. His 
blood pressure fell from the usual level of 140 mm. mercury 
to 94 mm. and an easily recognizable picture of coronary in- 
sufficiency was now apparent. An electrocardiogram was not 
available at the time but the patient remained in bed for eight 
weeks during which time he was treated as a case of coronary 
occlusion. He subsequently returned to his home but cardiac 
failure was now evident and attacks of pain recurred at irreg- 
ular intervals until sudden death ten months later. 

Autopsy revealed a fresh occlusion of the anterior descend- 
ing branch of the left coronaiy artery and several old occlusions 
in both the right and left coronary arteries. The liver showed 
evidence of moderate fibrosis and chronic passive congestion 
but the gallbladder and biliary passages were normal. 

It is a question, of course, whether electrocardiographic 
studies at the onset of the symptoms would have revealed the 
true nature of his illness. The accuracy of this diagnostic pro- 
cedure has been increased with the introduction of the fourth 
lead but we have seen patients with anatomical occlusion of 
the coronar 3 ^ arterv in whom careful electrocardiographic 
studies sometimes failed to show eridence of this condition. 
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It is possible that more careful questioning of the patient wou d 
have revealed the information that the abdominal pain also 
radiated under the sternum as well as elsewhere to the chest. 
Also, that some degree of thoracic oppression occurred or that 
dyspnea was experienced during the attack. It would^ be o 
interest to know if the upper abdominal tenderness was circum- 
scribed or whether it was diffuse over the entire liver region 
as one would expect in acute attacks of passwe congestion of 
the liver. The occurrence of abdominal pain in cardiac disease 
also brings up the question whether some of the cases of so- 
called “abdominal angina” are actually due to atherosclerosis 
of the mesenteric arteries even if they were found at autopsy 
to be involved in a high degree. The fact that the abdominal 
sxTnptoms completely dominated the clinical picture in this 
case of coronary disease is an example of the care necessary in 
excluding obscure clinical pictures of coronary disease in pa- 
tients past middle age. 

The diagnostic difficulties are, of course, increased when 
gallbladder pathology coexists with coronary disease. One 
must then weigh the part played by each and also whether 
surgical removal of the biliary tract disease can be undertaken 
with safety because very gratifying results have been obtained 
by such a procedure. Surgical treatment in such instances 
has resulted not only in amelioration of abdominal symptoms, 
but the cardiac difficulties have also frequently been greatly 
improved. 


Time and space prevents us from presenting further cases 
of so-called “occult heart disease.” It is not our intention 
merely to coin a new phrase for an old conception. Our pur- 
pose is to remind the physician that heart disease can mas- 
querade as some other illness, that there may be no obvious 
cardiac manifestations until a very exhaustive study is made 
l™, ,1,0 cordiovascukr stodpoin, and that snch Ldition 
»ill be tocoan.zcd more treqaenUy if such possibmties are kept 

noMaken ,„,o considcraUon while deliberating on a dHeLtkl 
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treatment of chronic leg ulcers 

Ulcers of the extremities often present a difficult problem 
or diagnosis and hence the proper therapy. The recent litera- 
ure has been quite fuU of new forms of treatment for various 

to dTa dermatologist is often consulted in regard 

0 diagnosis while many of the therapeutic procedures are dis 

ial l>y surg. 

VARICOSE ULCERS 

Md its complications. The clinicSVf 

'S verjr well known. The lnr«r varicose ulcer 

of tile legs at the inner aspect and^ 

ulcer is usually single and usualf malleolus. The 

callous border. The uncomplicatPd lichenificd 

died by appljang P' 'd vancose ulcer is best ban- 

type of boot, and I just wish in ' acquainted with tliis 
d d Mill out best me^‘;™l> « in stating ttat 

arc,! Ot the ulcer in order to brine ah *'™* ’’“t *« the 
b*™ place the oblite at 'ofr heali ^ 

Smee the injec,i„„ method ha ™™“i«es is i„ order 
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sodium salicylate and sodium chloride. Different statistics are 
given for the various types of injection, but the main indication 
for success in these varicosities is proper technic, with the 
proper selection of suitable cases. De Takats uses potassium 
oleate in 5 and 10 per cent strength, and reports excellent 
success in a large percentage of cases. Some of the large clinics 
use elastic plaster in place of the Unna boot. Douglas has 



Fig. 12. — Varicose ulcer. 


recently reported his results and believes that it answers the 
purpose very well. In some 90 cases he got prompt healing 
in almost 97 per cent. llTjether the Unna boot or the clastic 
plaster will be used depends upon the individual’s skill in han- 
dling the method. _ . . 

The complications of the injection method of treating vari- 
cose veins are well known and have to be considered in using 
this method. The three most common complications are 
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phlebitis, thrombosis, and thrombophlebitis, -which Zimmerman 

has discussed in detail. _ ... , • -u 

Ulcers of the extremities associated -with varicosities which 

are found below the malleolus are oftenUmes due to failure 
of the deep saphenous vein. Here de Takats has been fore- 
most in advocating the ligation of the vein in order to produce 
a healing in this stubborn tj^ie of ulcer. 

It hardly needs to be reiterated that in varicose ulcers asso- 
ciated with superficial infectious dermatoses, either bacterial 
or fungus, it is necessar^^ to use applications to cure the derma- 
tological features before active measures are taken to heal the 
ulcer. 

PHAGEDENIC ULCERATIONS 


Another t\-pe of ulceration which has been attracting more 
and more interest not only because of its rarity but because of 
its stubbomess in yielding to treatment is the so-called “phage- 
denic ulcer.” This U^pe is apparently becoming more common. 
.After a minor infection, as on a toe, or after drainage of an 
abscess, as of one of the inguinal Ijmiph nodes, there occurs a 
slow but insidiously progressive destruction of the skin. It 
has been a baffling problem because none of the usual bac- 
tericidal agents, either chemical or physical, seems to exert 


the slightest influence on this infection. It is characterized by 
remarkable chronidty, and until its final stages it is usually 
not attended by severe constitutional symptoms. However 
since Cullen has emphasized the value of the cautery and 
Baer's application of maggots in this ty^e of infection, a satis- 
f acton,- method of treatment has been evolved in most cases 
Holman of the Department of Surgerj' of Stanford Uni- 
\ersity has analyzed several cases in which the method of 
treatment is ver>- instructive. In one of his cases an axilla^^r 
abscess followed a small blister of the left hand which had been 
o-pened and exposed to animal fertiUzer. In the original culture 
nnly hemolytic streptococcus was recovered, but after eleven 
months of steady progression and secondare^ ulcerations of the 
I.n->t. . .aphylococcus aureus was recovered in culture as well 


t.ie otlnr orcamsms. In thU parUcular case 


no response to 



244 


CLEVELAIvfD J. WHITE 


therapy was had until the maggot treatment was used. The 
combination of these two organisms has been emphasized by 
Meleney in various writings. Meleney designates this disease 
process as a result of a bacterial synergism and believes a 
synergistic bacteriology of certain types of bacteria causes this 
progressive gangrene of the skin. Cases involving especially 
the inguinal region demand an early recognition of the irresist- 
ible character of this type of infection, and even bold surgical 
excision of the overhanging edges occurring during the infection 
to prevent involvement of the large blood vessels. 

Holman cites another case of trivial injury of the fingers 
followed by extensive abscess of the axilla which had pro- 
gressed for nine months’ time. Finally streptococci and 
anaerobic staphylococci were recovered, whereupon he insti- 
tuted extensive and thorough cautery debridement and maggot 
treatment in addition to blood transfusion and high vitamin 
diet. 

TRAUMATIC AND ANEMIC ULCERS 
Ulcers which occur after trauma at times present a very 
difficult situation. Rest and various other measures have been 
used, together with different applications. The use of sulphy- 
dryl, containing the amino-acid cysteine has been used by 
B runsting and Simmonsen with marked success in this type 
of case. Others have used cod liver oil as wet dressings. 

Recently R. A. Jacobson has been using ordinary sterile 
vaselin with the ulcer completely covered with the Unna boot, 
following Orr’s method of treatment of osteomyelitis, with suc- 
cess. Saylor and others have used acetylbetamethylcholinc 
chloride iontophoresis in the treatment of chronic ulcer espe- 
cialty the varicose type. 

ULCERATIONS IN PERIPHERAL VASCULAR DISEASES 
Ulcers of the extremities occur in the chronic peripheral 
circulatory diseases. It is important to differentiate between 
the functional and organic types. 

Functional. — Vasomotor disturbances consist of a vaso- 
constrictor and a vasodilator nature. Ra\maud’s disease is an 
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e.„,p,e 0, .he v— »" « 

“ric endar.eri.is obli.erans are ..vo important d.n.ca 
divisions. In Uiis organic group pulsations of the penp era 
vessels are diminished or absent. These ate the dorsalis pedis 
and posterior popliteal in Ore leg and foot. IWen pulsation m 



ihi' main \ c,>^?els is absent or diminished the extremity becomes 
Iff] in Cdlor when dependent and naturally blanched with eleva- 
Utin Trophic changes followed by gangrene usually occur 
uuU— the variou'^ tepes of treatment are instituted. In the 
t.iM (h thrombo-angiiiis obliterans immediately preceding or 
Id'.liiv.ing trophic diangcs. the pain is continuous and excruciat- 
;nc ;.nd in the past amputation has been necessaiy^ for relief. 
In t! ( mitritKlerolic group pain is not a vtvy prominent fea- 
• ;.nd tin re if no associated, recurrent superficial phlebitis 
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asJn thrombo-angiitis obliterans. While so-called “Buerger’s 
disease ’ has been mainly found in the Jewish race and in the 
male sex, there are now ample statistics to show that it occurs 
in other races, and in the female sex. In the arteriosclerotic 
type a;-rays of the extremities will show calcareous deposits in 
the blood vessels. The disease usually occurs after the age 
of fifty-five, whereas thcombo-angiitis obliterans usually occurs 
between the ages of seventeen and fifty. 

A great deal of interest has been shown in the treatment 
of Raynaud’s disease in the past few years by the institution 



Fig. 14. — Endarteritis obliterans. Woman, aged seventy-two, with ulcera- 
tion of nine months' duration. The peripheral circulation is occluded, and 
the extremity cold and clammy. 

of surgical methods, namely, periarterial sympathectomy. 
Which has led to sympathetic ganglionectomy to secure the best 
results: Most clinicians agree that the essential vascular dis- 
turbance in Raynaud’s disease is arterial spasm. However, 
there is some disagreement as to which types of cases should 
be subjected to symipathectomy. The recent work by Crisler 
and Horton on the effect of fever on the digits has been used 
to differentiate between thrombo-endarteritis obliterans and 
Raynaud’s disease. About one third of the patients with 
thrombo-endarteritis obliterans had color changes, red, white 
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and blue, which indicated vasospastic disorder. However, 
these workers feel that the vasospasm which gives rise to the 
color changes is secondary to or superimposed upon an organic 
occlusive disease of the arteries. Their work emphasizes the 
primarity of organic changes in thrombo-endarteritis obliterans 
and of functional changes in Raynaud’s disease. Until the ad- 
vent of periarterial sjunpathectomy the treatment of Raynaud’s 
disease has been very ineffective. The use of this surgical 
procedure should be seriously considered to avoid the advanced 
gangrenous stage. 

In the treatment of thrombo-endarteritis obliterans all 
clinicians advise conservative measures. Silbert, of New York, 
has had excellent results with the use of hypertonic salt solu- 
tion intravenously. He has recently reported a large series of 
cases which emphasize the successful results following the use 
of this conservative measure. The diagnosis of a situation of 
this type and treatment will prevent the cases that used to go 
on to amputation, which is a serious economic handicap in this 
group of usually young men. Sodium citrate has been used by 
otlier workers. Other methods have as their basis the increase 


of the peripheral circulation, such as the postural exercises of 
Buerger, the application of dry heat, and the cessation of 
tobacco in every form. In an excellent critical review of the 
recent literature on surgical treatment of peripheral vascular 


disease, Scupham and de Takats feel that sympathectomy in 
patients with Buerger’s disease is best limited to the upper 
extremities when digital gangrene and intractable pain are 
present. This is based on the premise that relief from pain 
in the extremities, excluding amputation, can be obtained by 
other measures. In patients in the forties paravertebral alco- 
holic injections are occasionally of benefit. 


The treatment of the arteriosclerotic group has not been 
so successful YTile the occasional case is associated with 
.habetes. SN-plnhs lead poisoning, etc., usuaUy no such etiology 
0^ discovered, and general arteriosclerotic measures have to S 
UM-i _ Recent y mecliamcal improvement of the circulation by 
vascular exercises has been of material assistance in 
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these types of cases. In a recent monograph on passive vas- 
cular exercises, Louis G. Herrmann emphasizes the value of 
conservative management of obliterative arterial diseases of 
the extremities. When gangrene appears, then amputation is 
necessary, whereas in thrombo-angiitis obliterans amputation 
is now becoming rarer (9 per cent in SUbert’s series). De 
Takats emphasizes that in cases of diabetic gangrene an im- 
portant distinction has to be made between the condition that 
is primarily due to deficient circulation and that which is pri- 
marily due to infection. Naturally both conditions may be 
present. While the former demands a major amputation, the 
latter is solved by minor amputation or- sufficient drainage. In 
the gangrenous state of older patients, especially in those with 
diabetes, conservatism must not lead to unnecessary delay in 
facing inevitable amputation. Tests are quite accurate now 
to determine the collateral circulation to ascertain the level for 
amputation. In a woman of seventy-two, who was recently 
observed, the ulceration appeared just at the distal extremity 
of the small toe of the left foot. Early recognition and con- 
servative management usually wiU save the extremity from 
amputation. 

ULCERS DUE TO INFECTIONS 

Infectious ulcers of the extremities are quite well known. 
The ordinary superficial fungus infection (ringworm) with 
secondary infection can cause an ulcer, especially where there 
are organic peripheral circulatory disturbances. Several of 
this type of case have been observed. In these, sodium citrate 
treatments have been used intravenously to help to increase 
the circulation, while local fungicidal preparations are used as 
local applications. 

Ulcers of late syphilis can occur on any part of the extrem- 
ities, but more often at the sites of trauma, for example, of 
the knees. Clinically, the findings have been those of ulcerat- 
ing gumma; the clinical stages have been emphasized again 
and again by Stokes. His 10 salient features of diagnosis of 
late syphilis are present in one form or other. He emphasizes 
the solitary' character, the asymmetry', the indurated indltra- 
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atrophic scarring with peripheral hyperpigmentation. While 
the serology is usuaUy positive to support the clinical diagnosis 
of nodular or ulcerative syphilides, the clinical characterisUcs 
are usually so apparent that the serology is only confirmatory. 
Occasionally the ulcerating gummatous area will be accom- 
panied by a satellite lymphangitis, as observed in Stokes’ clinic 
several years ago. Furthermore, with secondary infection the 
patient may have definite fever of intermittent character. 



Fig. 17. — Mai perforans. Woman, forty -two years of age, with positive 
blood and spinal fluid serologj', with neurological findings of tabes dorsalis 
and ulcerations of fifteen months’ duration. 

Ulcers of the extremities due to tuberculosis are usually of 
2 types, either a primary inoculation of tuberculosis follotving 
injury or ulcers of the calves of the legs, called erythema in- 
duratum. At the onset, a tuberculous ulcer is manifested by 
one or several ulcers of dusky red color which become lighter 
when the ulcers have a jagged border. Histological section of 
a border of a tuberculous ulcer is the topical histology of 
tuberculosis and is easily recognized. If a tuberculous ulcer 
heals the scar is thickened and h\pertrophic as compared ^nth 
the thin, atrophic cigarette paper scar of a late syphilide. The 



251 


TREATJTENT OS' CHRONIC LEG ULCERS 

treatment of tuberculosis of the skin has taken on additional 
interest since the institution of dietary measures, especially 
those suggested by Gerson of low starch and low salt. Other 
workers have made minor modifications and the results have 
been striking in numerous cases. 

Erj^thema induratum is manifested on the posterior portion 
of the legs by bluish-red nodules followed by ulceration. They 
are of a symmetrical character and oftentimes come in showers. 
While histological section will not show a typical tuberculous 
nature, sufficient clinical studies have been carried through 
which substantiate the tuberculous origin from some focus in 
tlie body, either visceral or glandular. Direct proofs by guinea- 



Fip IS — Er^^cma induTatum (a tuberculous entity). 


pij; inoculation have been found by several workers. It usually 
•icciirs in youthful individuals, especially in young girls. Such 
a ixiticnt was recently observed; she felt that an industrial 
injury was the cause but there was no basis for such a 
"opposition. 


ricerv of deep invading fungi are well known. The ulcers 
••i l.ia-i.nnycuMs have characteristic pinpoint abscesses in the 

r does not occur on the extremiUes 

"it, n I his diagnosis is substantiated by finding ac 
in the purulent discharge of the draining abbess' 
.']aoiir..:uycoMs. which is manifestett L,, i ^ 

■•Y'""'™' 1'“™'™' ="■! h-’e a dMarge^sS 
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So-called “Madura foot” is very imcommon in the United 
States, though a recent case has been reported by K. L. 
Puestow. 

Sporotrichosis seldom occurs on the lower extremities, as 
the initial lesion is practically always traumatic on the digits, 
forming a sporotrichotic chancre with a cordh'ke lymphangitis 
extending to the extremities. The rare constricting ulcer of 
the toe, so-called ainhum, practically never occurs in this 
country. It is a constricting band which gradually causes 
ulceration and amputation of the digit. 

MALIGNANT ULCERS 

The occurrence of ulcers by malignant growth is, I believe, 
becoming more common, especially those of the pigmented 
mole type. The ordinary basal-cell epithelioma with a pearly 
border and central ulceration and peripheral growth (the so- 
called “rodent ulcer”) very seldom occurs on the lower extrem- 
ities. Squamous-cell epitheliomas occur following injuries, and 
at times are primary growths. Here the ulcer is deep seated, 
the border advances rapidly, and soon there is invasion of the 
adjacent lymph nodes by metastases. The squamobasal cell 
type, which histologic picture has recently been emphasized 
by Montgomery, has usually been found on the trunk. A 
diagnosis of squamous-cell epithelioma with confirmation of 
the clinical findings by histologic section should be dealt with 
by drastic surgerj'^. Electrosurgical removal is the treatment 
of choice for both tire basal and squamous-celled type; radium 
can be used in the older patients. In a thorough study of 61 
cases of squamous-cell epithelioma of the extremities, DeBere 
and Stevenson found that metastases to regional lymph nodes 
occurred only in the large growths, usually larger than 3 cm. 
in diameter. 

The occurrence of pigmented moles, especially the bluish- 
black tJTDe, is often seen, especially on the toes. Mo etiologfc 
information can be ascertained in the average case, the bluish 
mole appearing in conical form and growing in a site that is 
subject to irritation. Conseiwative dermatologists recommend 
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radium if the lesion is not too large— not over a Va of an inch 
in diameter— because surgical excision is unsatisfactory due 
to the possibUity of melanoblasts being found inches away 
from the original lesion. Surgical interference in such a pre- 
dicament may lead to rapid dissemination. In several cases, 
however, radium has had no effect even in large doses, and 
surgerj"^ was necessary in competent hands, with excellent 
results. The occasional occurrence of sarcoma calls for his- 
tologic study of normal growth in order to detect malignancies 
in their incipiency. A case was recently observed in the prac- 
tice of Dr. C. W. Yarrington where extensive melanocarcino- 
mata were present and no primary lesion could be determined. 

X-RAY BURNS 

Ulcers produced by excessive x-ray treatment are only too 
common. One of the most extensively involved cases is that 
of a young woman who had x-ray treatment in a so-called 
“hair-removal” institute for hypertrichosis of the lower ex- 
tremities. Here the large ulcers of the legs were accompanied 
by severe and intense pain. The indicated treatment is that of 
skin transplants by surgical methods. 

Some hope has been given recently in small x-ray burns by 
using aloe vera in 50 per cent ointment which in many instance^"'' 
encourages epithelialization, decreases the pain and allows the 
small ulcer to heal. The use of the ointment is much more 
snlisfactorv' than the aloe vera leaf which was first advocated. 
Ulcers from radium, like those from x-ray, can be prevented 
when ihe radium is used wth ordinary skill. 


extragenital VENEREAL ULCERATIONS 
\-enereal ulcers as chancroid, granuloma inguinale an 
l\-mphogranulomalosis of Nicolas and Farre can occur on tl 
<‘xtr('muies. especially the chancroid tyi^e. These ulcers hat 
a soft base, are usually multiple, and at times are distinct! 
d. ucult therapeutic problems. Actual cauterization ha^b^ 

it:::::;:’ r"" 
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Here the diagnosis may be confirmed by a positive Frei test. 
Beginning with a nodule on the glabrous skin, the granuloma 
inguinale lesions spread in the form of an ulcerative granular 
patch. The borders are distinct and the surface is riddled with 
papillomatous elevations. The center gradually becomes 
cicatrized. 

FACTITIAL ULCERS 

Ulcers produced by the patient either because of mental 
derangement or for the purpose of creating sympathy or in- 
creasing compensation must be kept in mind. Their annular 
and geometric configuration usually betray their origin, even 
if it is difficult to discover any trace of the material used. A 
young woman of twenty-two, recently observed, had a deep- 
seated ulcer of the extremity and one in an appendectomy 
wound of the abdomen. The occurrence of lesions on the body, 
especially ones she was able to produce with the right hand, 
finally proved the origin of these multiple ulcerations. WTiile 
such ulcers have been described, it is rare to see such a lesion 
on the abdomen reaching practically to the peritoneum. In 
this case it was produced by phenol. The patient was able to 
disengage in the practice after the true cause was related to 
her. In patients with mental aberrations, it becomes a case 
for psychiatric treatment. 

MISCELLANEOUS 

Ulcers of the extremities, associated with general conditions, 
are quite well known, the most common being in the sickle cell 
anemia. They occasionally occur in multiple sclerosis and as 
a sequel of encephalitis. Even ulcers following typhoid and 
preceded by arteritis have been reported. Garvin and Trumess 
have reported ulcers due to localized allergy. 

Ulcers and granulomatous lesions following the ingestion 
of halogen salts, such as iodides and bromides, are character- 
ized by a vegetative appearance and the history of the inf^estion 
of such medicament. Some cases occur after taking bromo- 
seltzer in which the victim is not aware that bromide is being 

taken. 
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Ulcerations occurring in the malignant hmiphoblastoma 
group, as granuloma fungoides, the leukemias and Hodgkin’s 
disease, are usually diagnosed other corroborative clinical 
findings and microscopical studies. 

Ulcerations occur on the feet and lower extremities due 
to industrial pursuits. Such have been reported in workers 
due to chrome and lime, fumes of hydrochloric acid and hydro- 
fluoric acid and shale oil. 
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THE diagnosis AND TREATMENT OF FIBROSITIS AND 

MYOSITIS 

FIBROSITIS 

Fibrositis is an inflammation of white fibrous tissue and 
may, therefore, occur in many parts of the body in fascia, 
aponeurosis, sheaths of muscles and nerves, tendons and liga- 
ments, articular capsule, periosteum and subcutaneous tissue 
or any part where fibrous tissue is found. Although widely 
recognized abroad, fibrositis has received but scant attention 
in this country, and many American monographs on rheumatic 
diseases fail to mention it or devote very little attention to the 
condition. Nevertheless fibrositis is common, and is responsi- 
ble for many painful conditions often termed myalgia, muscular 
rheumatism, neuritis and so forth. To designate the involve- 
ment of special parts certain terms are employed, synovitis, 
tenosynovitis, bursitis, and perineuritis, etc. The two most 
common forms arc the intramuscular and the periarticular. 
Tlic former may be localized as in lumbago, torticollis and 
pleurodynia or diffuse as in generalized muscular rheumatism. 
Periarticular fibrositis may affect the capsule of the large joints 
ox many small joints. In any of these situations it is usually 
acute at first, but may become subacute or chronic, the last 
being more common in later life. 

Etiology.— The essential cause of fibrositis is infection in 
Uu' preat majority of cases, and usually from a local focus 
M.un- iuvestipators believe streptococci responsible while 
uti^er. mcriminaie unidentified or other toxins. English writers 
lx li. that under certain conditions of irritation the fibrositis 
nu.iulr introduces toxic material into the circulation when the 

-l-!; 
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original focus of infection has long been removed, and that it 
has itself become a focus, secondary to the infecting focus but 
needing no reinforcement for its effective existence. Trauma, 
muscular strain and exposure to cold and damp are predispos- 
ing factors, especially in acute attacks. Prolonged strain on 
tendons and ligaments may be responsible for a chronic 
fibrositis but infection is often superimposed. It may follow 
exposure to a draught of air or sudden chilling after heavy 
exertion may bring on an attack. One attack renders an in- 
dividual more liable to subsequent attacks. Individuals with 
gout seem prone to fibrositis. Chronic alcoholism or lead 
poisoning may be etiological factors. 

Pathology. — The essential pathological characteristics of 
fibrositis are a diffuse and localized inflammatory hyperplasia 
of fibrous tissue. The localized lesions may be palpable as 
nodular tender regions of infiltration in muscles or near the 
attachment of tendons. In acute cases there is a serous exuda- 
tion in the affected parts, and following this there may be pro 
liferation of the fibrous tissue. This may extend between the 
muscles and cause stiffness and pain. Disability with muscular 


atrophy may result. 

Symptoms. — The symptoms and physical findings, an 
method of arriving at a diagnosis are illustrated by this patient, 
a forty-one-year-old male, a plumber, who came to the ^ 
complaining of pain in the lower part of the back of t 
weeks’ duration. He had enjoyed good health all his life excep 
for a similar attack which lasted for two weeks about si 
months ago. The night before the present attack the patien 
played hand-baU and perspired freely. He does not remem e 
that he injured his back at that time. The next 
awoke wath pain and stiffness in the lumbar region. P 

was a dull ache but became sharp and severe when he s f>oP 
or turned his body. It did not radiate. There is no is , 
of a cold or sore throat before the onset. He remaine m • 
applied heat with slight relief but the condition has per.i 

He does not think he has had a fever. 

The past history, family history and inquiry > sj 
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are essentially negative. Upon physical examination we fin 
this patient to be a well developed and nourished muscular 
individual who does not appear acutely ill. The temperature 
is 99 2'^ F. The pupils are equal, regular, and react to light and 
accommodation. There is no lid-lag or exophthalmos. There 
is no discharge from the nose, and no pain over the sinuses. 
There is no discharge from the ears, the drums are normal. 
The tongue protrudes in the midline, there is no tremor. The 
teeth show a good deal of dental workcrowns and large fillings. 
There is retraction of the gums around the crowns. There is 
no lead line. The tonsils are out, the pharynx is not injected 
and there is no postnasal drip. The thjmoid is not enlarged, 
there are palpable, tender anterior cervical glands on the left. 
The lungs are clear to auscultation and percussion. The heart 
border is 9 cm. from the midstemal line. There is a soft 
systolic murmur at the apex, not transmitted. P 2 > A 2 . The 
blood pressure is 130/80. The abdomen is flat. There is no 
tenderness or masses. The liver, kidneys and spleen are not 
felt. There is no hernia. The knee jerks, triceps, biceps, 
.•\chilles reflexes are present and equal. There is no ankle or 
patellar clonus. Romberg is negative. Flexion of the thigh 
on the abdomen and extension of the leg causes pain in the 
lumbar region. There is no tenderness over the sacro-iliac 
joints. When the thigh and knee are flexed and the external 


malleolus is placed above the patella of the opposite leg, de- 
pression of the knee causes no pain in either hip. There is 
tenderness of the lumbar muscles on both sides. Tender areas 
are found just above the iliac crests and lateral to the spine 
but no definite nodules are felt. The patient has difficulty in 
turning on his side and cannot assume a sitting position unless 
lu- a.sKted, There is no scoliosis. There is no tenderness to 


pi(-sur(' or percussion over the spinal processes. The arches 
of the feet are normal. Rectal examination reveals good 
qduncter tone, the prostate is smooth, firm, not enlarged but 
rimlub lender. The seminal vesicles are not tender. Pressure 
on ^ncrrim and coccyx causes no pain. The Wassermann 
arc negative. The leukocjrte count is 10,700, 
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hemoglobin 88, red blood cell count 5,250,000, urine specific 
gravity 1.015, no albumin, no sugar, occasional leukocyte. 
Microscopical examination of the prostatic fluid shows an oc- 
casional leukocyte. a;-Rays of the pelvis and lumbar spine are 
normal. a;-Rays of the teeth show two lower molars on the left 
with periapical lesions, and a right upper molar with incom- 
plete root canal therapy. 

From the history, sjrmptoms, physical findings, laboratory 
examination and x-ray findings it is very likely that this pa- 
tient has an acute fibrositis of the lumbar muscles. The pre- 
disposing factors are probably an injury and exposure to a 
draught, and superimposed is a dental infection. 

Diagnosis. — In attempting to arrive at a diagnosis of a 
patient with such s}Tnptoms one can usually detect those cases 
that are due to a systemic disease by observing that the patient 
not only complains of pain but looks acutely ill. If he does so, 
and his temperature is 100° F. or higher, it is quite likely that 
one is dealing with a systemic condition at its onset or perhaps 
it may be a meningitis, an acute myelitis or even an acute 
rheumatic process, and in all of these, the pain in the back is 
only an obstrusive symptom to which will be added some of 
the signs distinctive of the disease. Often, however, as in this 
case one has to deal with a patient who, except for the pain in 
the back, is comparatively well. In such cases it is advisable 
to ask the patient how it arose — for example: did it follow a 
blow or some unusual exertion or unintentional movement? 
Then the duration, if it is constant or intermittent, and if it 
radiates. Inspection may reveal a skin condition such as 
herpes, swelling or redness or undue prominence of a spinal 
process, bruises or purpura or atrophy of muscles may be 
apparent. Inspection may also reveal any abnormality of the 
spine. Palpation may reveal tenderness on pressure of muscle 
or bone, it may show fluctuation, hyperesthesia of the skin or 
fibrositic nodules or cords. The next step is to test for disease 
of the bone by tapping each spinal process with a percussion 
hammer, jar the heels alternately mth the legs held rigid, and 
note whether pain is elicited. Then one may find if pain is 
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caused by movements of any kind— flexion, extension, abduc- 
tion, adduction and rotation. Careful examination of the 
abdomen for tenderness or masses, and lastly .r-ray examination 
of tlie painful area should be done. Careful search for foci 
of infection should be made. By such an examination an 
etiological diagnosis can often be made. 

Differential Diagnosis. — Other forms of fibrositis which 
arc likely to be acute at the onset are torticollis and pleuro- 
dynia. Pain and stiffness of the neck occur in a number of 
different diseases and the significance may be grave or trivial. 

It is not right to assume that the condition is trivial without a 
thorough investigation. When due to fibrositis it usually affects 
the muscles of the anterolateral or back region of tlie neck, 
is most often unilateral and occurs most frequently in the 
young. The patient holds the head in a peculiar manner turned 
to one side, and rotates the whole body when attempting to 
turn it. Ex-posure to cold or sleeping in a cramped position 
may give rise to a transient stiff neck associated with no other 
symptoms. Often in such cases there is a history of the patient 
waking up in the morning with a stiff neck, and frequently one 
will find a latent focus of infection in the teeth, throat or 
sinuses. The affection of the muscles of the head and neck 
may be associated with headache, the so-called “indurative” 
headache. 


Pleurodynia involves the intercostal muscles on one side, 
and in s<mic instances the pectorals and serratus magnus. This 
i- ;i \ ery painful form of the disease as the chest cannot be, at 
u-t, .\ deep breath or coughing causes pain, sometimes over 
.1 liiniied area. Tenderness of the affected muscles may be the 
nnly physical sign present, and it is important that graver mis- 
< hi, 1 ^iich jilcurisy. pneumonia or aortic aneurj^sm be ex- 
, hided before a diagnosis of pleurodynia is made. It may be 
d’Uue.lt to ,ii.tinguish from intercostal neuralgia in which the 
ntou. circumscribed and paroxx^smal, and there are 
i -IM- :,l™s ,1,0 course ot the nerc'es. It U rceU to re- 

■" > 1 '' I'lt siilh interspace mav 
• A. pan, .icenbod as under the heart rchich may be 



262 


LUKE W. HUNT 


mistaken for cardiac pain. Fibrositis in the right axilla in the 
fifth to seventh interspaces may cause epigastric pain simulat- 
ing that of duodenal ulcer, and fibrositis nodules in tlie inter- 
spaces from the eighth to the eleventh may cause attacks of 
pain felt over the abdomen which may be mistaken by the 
physician or by the patient for pain arising in the colon or in 
the appendix. In the latter instance the differential diagnosis 
must sometimes depend to a certain extent upon the presence of 
tender nodules in the intercostal spaces and the fact that 
pressure upon them will cause an immediate reference of pain 
to the abdomen or an attack of pain. 

In generalized intramuscular fibrositis, often referred to as 
common muscular rheumatism, the symptoms are usually an 
aching stiffness in one or many regions, and soreness or tender- 
ness which are often characterized by migration and frequency 
of remission. The pain is altered by seasonal and climatic 
conditions. Fatigue is often a marked symptom. Often the 
pain and stiffness are worse on arising or after a period of rest 
or inactivity. Tender spots and nodes the size of a grain of 
wheat or larger, associated 'with subcutaneous thickenings may 
be palpated particularly along the origin of muscles in the 
lumbosacral, gluteal, or the cervical, upper thoracic or tra- 
pezius regions. These nodes and fibrous thickenings are con- 
sidered the sign posts of the disease. English writers par- 
ticularly stress the diagnostic importance and apparent ease 
of finding nodules. Some insist on their presence for a diag- 
nosis; others admit that in many cases of fibrositis no nodule^ 
are felt. 

In the periarticular tj'pe of fibro.siti.s the pathologic*il 
process affects chiefly the fibrous capsule and the surround- 
ing ligaments. The symo\’ial membrane, which after all >' 
the inner lining of the capsule, may be affected to a more 
or less extent but pannus formation and inva.-ion of cartilac'e 
and articular bone do not usually occur. It is likely tlwf 
fibrositis is present to a certain extent in every ca:=e of chronic- 
rheumatoid arthritis but. fortunately, every- fibrositis does not 
have an associated or eventual arthritic. 
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The s\Tnptoms and physical findings of periarticular fi ro- 
?itis are well illustrated by this thirty-eight-year-old male who 
comes to the clinic complaining of pain in the left knee and in 
the left hip of two years’ duration. He was born in Scotland, 
and has had good health all his life except for the present ill- 
ness. The pain was first noticed in the left knee and about a 
week later in the left hip. The pain is a dull ache, is not 
present during ordinarr'^ degrees of motion or when he is at 
rest. Overuse of the joint or any untoward movement causes 
pain. There is a good deal of stiffness associated but there has 
been yery little limitation of motion. There has been no swell- 
ing or redness of the joints. He tires easily and feels exhausted 
toward the end of the day. During the past two years he has 
had two or three periods varvdng from a week to three weeks 
during which time he has had verj^ little discomfort. He was 
told by a physician that he had rheumatism and received sev- 
eral injections of vaccine but with no benefit. 


The essential physical findings are: the sinuses are clear, 
the teeth are removed, the tonsils are enlarged and cryptic; 
piw can be expressed from the left, the pharynx is injected. 
Tile lungs, heart and abdomen are normal. The prostate is 
‘smooth, firm, not enlarged and not tender. The reflexes are 
normal. The left knee is not swollen, there is no redness or 
crepitiw. Just above the left patella there is marked tender- 


uev<i and a small firm tender nodule the size of a pea, and 2 
Miialler ones .about the size of grains of wheat can be palpated. 
Thc'^e nodulec arc exquisitely tender. There is slight tender- 
nc<^ over the medi.al surface of the left knee. Extreme flexion 
ami cMenuon of the knee causes pain. There is no redness or 
^w. lhne about the left hip. There is free motion at the hip 
1 ™ nn.1 (Icrfon ot the thirt causes pain just below 

■ -Inl- aic iclt There ,s (enderaess just lateral to the sacro- 
-v-Rnvs ot the let, knee and of the pelvis are 
■ ■. 1 he \\ a..ennann and Kahn tests arc neaa ive urine 

■■■ ■ r T-oonPc n,„d clear. The lenkoetde count is' 9200 

■' conn, a„s,o,ooo. hemoglobin 86. Cultures , 
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the nose showed Staphylococcus albus and from the throat 
Streptococcus viridans. 

From the symptoms, physical findings, course of the disease 
and laboratory and a;-ray findings, it is likely that this patient 
has a periarticular fibrositis involving tlie left knee and left hip. 

In the early days or weeks of a periarticular fibrositis it 
may be difficult if not impossible to be certain that a true 
rheumatoid arthritis is not impending. In periarticular fibro- 
sitis manifestations of systemic change are few or absent; loss 
of appetite and weight, anemia, and general debility are seen 
to a much less extent than in arthritis. The joints themselves 
are less tender in fibrositis than in rheumatoid arthritis, and in 
fibrositis the swellings are absent or slight and a:-rays show no 
articular disorganization over a period of time. 

There are no laboratory data distinctive of fibrositis. 

Treatment. — ^The treatment of fibrositis depends to a large 
extent upon the cause, and in every case the effort should be 
made to arrive at an etiological diagnosis, as only then is proper 
treatment possible. The three most effective therapeutic meas- 
ures are: (1) elimination of foci of infection, (2) rest, (3) 
physiotherapy. Foci of infection are usually apical dental in- 
fections, pyorrhea alveolaris, infected tonsils, infected nasal 
sinuses, pyosalpinx, cervicitis, prostatitis, septic seminal vesi- 
cles and occasionally cholecystitis or bowel infections. Care- 
ful search for these foci of infection should be made and 


proper treatment given. 

Rest is one of the most valuable therapeutic agents, and 
should be prolonged as long as conditions warrant. Fixation 
by strapping should be done wherever possible. The reduction 
of occupational or other trauma is important. Heat is usually 
effective in relieving the symiptoms, and is perhaps best suppikd 
b}'' an infra-red lamp or an ordinary electric heater for an hour 
two or three times a day. After the use of the heat lamp 
gentle massage with equal parts of oil of wdntergreen and olive 
oil or some mild counterirritant is of value. Hot baths are 
useful. The salicydates are usually effectual in alleviating the 
acute sjunptoms, perhaps best given as sodium salicvdate to- 
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gether with calcium gluconate a gram of each four times a day. 

If the pain is severe and agonizing, the opiates may have to 
be resorted to temporarily. The bowels should be free y 
opened, and large amounts of water and fruit juices taken. In 
the chronic conditions building up the general health by an 
adequate diet, fresh air and sunshine is often effective. Persons 
subject to tlie condition should be warmly clotlied, and avoid 
if possible, exposure to cold and damp. 

English workers report good results in the treatment of 
fibrositis in the subacute and chronic stages by forcibly break- 
ing down the fibrositic cords and nodules by manipulation. 
The object of the manipulation treatment is to burst the nodule 
by a sudden and forceful pressure of the finger tips which is 
calculated to tear asunder the agglutinated fibers. This can 
be done by combining a rapid to and fro movement with the 
pressure. This treatment can only be adapted where the cord 
or nodule can be compressed against subjacent bone, and also 
where no structure occurs such as nerves and tendon sheaths 
that might be damaged by the force used. 

The use of vaccines in the treatment of fibrositis is usually 
unsuccessful, although English workers report good results by 
injecting a lipovaccine (polyvalent streptococci isolated from 
rheumatic patients and suspended in sterile olive oil) into the 
infiamed tissue. Fever therapy may help in some cases but too 
much cannot be expected from its use. 


iTx j. 


Myoviiis is an inflammation of the muscles; the voluntary 
imi-cles are alone affected in all the varieties except the two 
known a^ dennatomyositis and polymyositis haemorrhagica 
''h. n the lieart muscle is also implicated. Myositis has long 
Ix'. n known as a primary- or secondary' disease. The myositides 
"I'Hh occur in septicemia, ulcerative endocarditis, trichiniasis 
■•^‘■•.'"omycoM. gonorrhea, pneumonia. Uq^hoid and syphilis are 
pknnK o .vcondarA’ origin. Primaiy^ myositis occurs as an 
-'-e or chronic affection and is seen in two L" 
du- ^uivpuraPvo and the nonsuppurative. 
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Primary suppurative myositis is sometimes single but 
generally a multiple muscle inflammation, mostly acute, of 
bacterial origin, presenting the picture of an infectious disease 
and generally ends in suppuration. Various organisms of the 
pus-producing type have been isolated but most workers find 
Staphylococcus aureus in every instance. Small infected 
wounds, furuncles, acne pustules, etc., may serve as the original 
portal of entry, and apparently the mucous membrane may ako 
at times act in this capacity. Muscles may be made susceptible 
of invasion by trauma, overexertion, or hyperemia. 

Three principal varieties of primary suppurative myositis 
are recognized: (1) large solitary abscesses in muscles, (2) 
disseminated abscesses in muscles, and (3) diffuse purulent 
infiltration of the muscles. Most of the cases belong to the 
first group. 

This young married woman, age twenty-two, the mother of 
one child, was entirely well until one month ago. At the time 
she retired feeling quite well and awoke after a short nap with 
a feeling that her legs had gone to sleep. She got out of bed 
without difficulty but while doing so noticed transient sharp 
pains in both knees. After walking about a little the posterior 
group of muscles of both the thighs seemed to go into spasm, 
and became quite sore. She went to bed again but when she 
awoke she found that both upper legs were quite painful, and 
she could not bend her knees. Her throat was quite sore and 
she had a temperature of 102° F. A physician made a diag- 
nosis of rheumatism and prescribed treatment. After remain- 
ing in bed at home for ten days -with no improvement, she was 
sent to the hospital. Efforts while there to remove pus by 
needle were unsuccessful. She remained in the hospital ten 
days and had a temperature of 100° to 103 ° F. every day. She 
showed some improvement and was sent home. However, the 
condition did not subside and she came to the clinic. 

The past historjq family historj', inquiry' by .systems are 
essentially negative to the present illness. 

The physical examination was essential!)' negative except 
that there was marked tenderness, indurative swelling and 
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h^^,erthermia over the posterior group of muscles of the left 
thigh. The muscles of the right thigh were tender and slightly 

swollen but to a lesser extent tlian the left. ^ , , , j 

The leukocyte count was 17,500, hemoglobin 70, red b 00 
cell count 3,800,000. The urine is negative. Wassermann and 
Kahn tests are negative. Cultures from the throat showed 
Streptococcus viridans; tliose from tlie nose Staphylococcus 
albus. .r-Rays of the thighs showed no bone or periosteal in- 
vob’ement. Aspiration about the middle of the posterior sur- 
face of the left thigh with a large needle produced about 50 cc. 
of thick yellow pus. Two large incisions were then made and 
400 cc. of pus were obtained. Cultures of the pus showed a 
hcaNT gTo^vth of Staphylococcus aureus. No anaerobes were 
found. 

The source of this infection is not definitely determined; 
its origin is most likely through the mucous membrane of the 
nose and throat. 

Dermatomyositis is an acute or subacute inflammation 
of the muscles of unknoum etiology associated with edema and 
dermatitis. It is characterized by a gradual onset with pain, 
riizidity and tenderness of the muscles, edema of the extremities, 
and a rash resembling one or another of the exudative erythe- 
ma^. In addition there are general sjTnptoms of malaise, 
anorexia, general debility and fever. As a general rule the 
inllanimatory condition is not confined to the muscles, though 
auiie iiain and stiffness of the muscles with prostration, con- 
-tmite a big part of the picture; inflammation in the skin, 
mucous membranes, nerves, spinal cord or serous membranes 
may be a^-Miciated with the myositis to varjdng degrees. The 
-lun o\rr the affected musclcs is edematous and the dermatitis 
i.d.o. x;„i„u. form^- wrx-thematous. urticarial or erysipeloid. 
I'h. A.in !edoi> most often resemble erx^sipelas but differ from 
i,, ,l,;« roddenins. ftough vandng i„ degree, may 
..a t. ramo place, men the mucous membranes 
■ .. ma v.,i M.v,rc vo™t>i,g or diarrhea or both may occur 

• ■ ■ili„t.dh. the serous membranes are involved 

' • •' l-ncarditis or pleurisy may occur. 
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The muscles become too painful to be used; the course 
is usually progressive, and after some weeks or months death 
may result from involvement of the muscles of deglutition or 
respiration, perhaps with bronchopneumonia. If the patient 
survives there are generally deformities from fibrotic fixation 
of the substance of the muscles leading to various contractures 
and deformities but these differ from the effects of rheumatic 
arthritis in that they are not especially related to the joints. 

The disease must be distinguished from trichiniasis but in 
this disease the symptoms are first those of a pyrexial gastro- 
enteritis, these being followed by acute pains and aches all over 
the body, particularly the muscles. The muscles swell, the face 
and neck and trunk are affected as well as the limbs, the face 
and eyes become edematous, high fever is not rare and eosino- 
philia and leukocytosis are usual. Adult trichinella may be 
found in the stools and larval trichinella in portions of the 
affected muscle; encysted larvae may be found in the affected 
meat that gave rise to the attack should any of it have been 
preserved. 

Polymyositis baemorrhagica is an acute, subacute or 
chronic disease, of unknown etiology, strongly resembling 
dermatomyositis but differing from it chiefly in the presence of 
interstitial hemorrhage between the muscles and occasionally 
by circulatory symptoms caused by impairment of the cardiac 
muscle. Purpura and hemorrhages from the mucous mem- 
branes may occur. 

Myositis ossificans is the abnormal growth of bone m 
muscle or fascial planes. It occurs in two chief forms local- 
ized myositis ossificans and progressive myositis ossificans. 
Local myositis ossificans may occur after repeated injuries or a 
single severe one. 

This patient, aged si.xteen, while playing football about three 
months ago was tackled hard, receiving the blow on the lateral 
side of the right thigh. The right thigh muscles became swollen 
and tender, and the patient could not bend the knee. The skm 
was not broken and no blue areas were noted. About a week 
later he noted a hard, firm mass on the anterolateral aspc-ct 
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of the right thigh. The stiffness and tenderness persisted, and 

he came to the clinic. , c 

Examination at that time revealed a diffuse, hard, firm mass 

on the lateral aspect of the right thigh. It was about 25 cm. 
long and about 3 cm. wide, and extended from just below bie 
lesser trochanter to the junction of the middle and distal third 
of the thigh. .v-Rays showed the bone mass as described. The 
CO 2 combining power was 6S.3, serum pB. 7.57, serum calcium 
10.7 mg. The leg was put in a long leg cast which was bi- 
valved, diathermy w’as given three times a week, a low calcium 
diet and large doses of ammonium chloride were prescribed. 
i\t the present time, two months from the first visit, the tender- 
ness and pain have disappeared, the knee can be completely 
flexed, and the bony mass has decreased to about one third 


its former size. 

Localised myositis ossificans is occasionally seen in the 
adductor longus (rider’s bone) following bruising or partial 
rupture of the muscles, occuring especially in cavalry soldiers, 
and in the deltoid and pectoral muscles of soldiers (drill bone) 
from bruising by the rifle in drill. The diagnosis has to be 
made from hematoma, new growths and exostoses. The his- 
tory and .r-ray study are important in differentiating these con- 
ditions, Local myositis ossificans reaches its maximum size 
rapidly, and usually diminishes slowty. 

The progressive form of myositis ossificans is an ir- 


re.uular. generalized, progressive ossification in or adjacent to 
the Ynluntatn- muscles. Because of the hardening process in 
the neighborhood of the joints ankylosis usually supervenes 
The cause of Ure disease is unknoAvn. The antecedent factors 
are usually injurx'. excessive muscular strain or chronic disease 
<d the joints. Microdactylia or valgus deformity of the great 
to.' .and ihumb occur in 75 per cent of the cases. The proces: 
u-vi.alU' begins in the neck or back with swelling of the 
T'eeual muscles, redne.ss of the skin and slight fever The 
l:.t, , „i , 1,0 process is no, complete, ioduration per 

•M., u,U„„.,.,l l,v i.bros.s, and tils then becomes the seat o 
!• sn .i.po.,,.. crowmt: progressively harder as the proceS' 
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continues. The disease involves chiefly the muscles of the 
trunks upper extremities and neck, trapezius, latissimus dorsi, 
sternocleidomastoids and shoulder muscles. Death usually 
results \vithin a few years from intercurrent disease such as 
bronchopneumonia or from involvement of tlie masseter muscles 
and starvation. 

Treatment. — The treatment of primary suppurative myo- 
sitis is mainly surgical, and depends for its success on early 
recognition. Before localization occurs hot boric acid applica- 
tion may hasten the process. The treatment of dermatoniyo- 
sitis and polymyositis haemorrhagica is very unsatisfactory. 
Until some further progress is made in the knowledge of the 
infection and immunity to the disease, one cannot reasonably 
expect specific therapy. Rest in bed, baths, fomentations and 
massage will ameliorate the synnptoms, and probably modify 
the stiffness and tenderness which are so annoying. Various 
analgesics have been tried, including the salicylates, but no 
particular drug has been found to offer any special advantage. 
It is important to keep up the patient’s nutrition by an ade- 
quate diet. Fortunately these conditions are rare. 

The most important therapeutic measures in local myositis 
ossificans are: (1) rest, (2) immobilization when possible, 
(3) diathermy, (4) elimination of foci of infection, (5) a low 
calcium diet, (6) relatively large doses of ammonium chloride 
may be tried. Surgical excision may be indicated in some 
cases. The medical treatment of the progressive form of myo- 
sitis ossificans avails very little. The removal of the bony 
masses has been done with unsatisfactory results as there is 
usually a recurrence at the site of removal in almost every in- 
stance. By exercising precautions against trauma, and by the 
use of the therapeutic measures indicated in the localized form 
of the disease, the affection can occasionally be prevented or at 
least delayed from spreading. 
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RECOGNITION AND MANAGEMENT OF DEFENSIVE AND 
WORRY NEUROSES 


Case I.— The first patient I wish to present today is M. M., 
a wliitc married woman of fifty-five. She complains of numb- 
ness of the hands, occipital headache, insomnia, urinary fre- 
quency, and constant burning and itching of the vulva and 
anus. She states that she has been “nervous” for thirty-one 
years and tliat during the past three years her present symp- 
Uims have become progressively worse. The past surgical 
liistory is of interest. She was married at the age of twenty. 
Three years later she had an operation on the cervix uteri and 
after anoUier five years she had a suspension of a retroverted 
vUeius. Twelve years after her marriage the right ovary was 
K-moxed because of a dermoid cyst. The following year this 
jeuit lU luid an appendectomy for chronic appendicitis. Two 
>ear- later she had a tonsillectomy and in the same year a 
-uprawmiual hysterectomy. Recently a proctologist reported 
peiianal kraurotic changes as the cause of her pruritus and 
.«1\ iM'.l vu, but the patient refused to submit to this opera- 
ti-'u The ycneral medical examination was within normal 
lunu^ The neurological examination was negative and no 
..bieiiiM' v,n-nry disturbances were demonstrable. 


'<■ IMtu nt was born in Sicily and is the oldest child in a 

il\ w] vi\ T hn j i t 




- -ww wuxiva III a 

1 «■ Other teas a railroad laborer who was 
O' o orinar,. tract infection. 

V'l' "tl V 1 'a -It « 


at 


nty-six, and has long been an invalid 


:7i 
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because of “neuritis.” As a little girl the patient was a “tom- 
boy/’ physically a match for her younger brothers. During 
her father’s long absences she was always eager to help her 
mother with the heavy work, but had no interest in sewing 
and cooking. When the patient was nine the father went to 
the United States, and two years later she came here with her 
mother and the younger children. 

The first menstrual period occurred when the patient was 
fourteen. She was very alarmed and feared that she had in- 
jured herself in some of her tomboy activities. She could not 
bring herself to tell her mother, and when the truth was dis- 
covered the mother gave her a minimum of information and did 
not reassure her. From that time on the patient states that she 
had severe cramps during each period which forced her to go 
to bed. The patient subsequently gave up all “tomboy” ac- 
tivities and spent her time helping her mother do piece work 
sewing at home. She had little in the way of social life and 
out of deference to her mother’s wishes married an Italian five 
years her senior when she was twenty years old. Her sex life 
began with dyspareunia and vaginismus and continued rvith 
complete anesthesia. She has never been pregnant. 

At the time of her marriage the patient’s husband was em- 
ployed in a restaurant. Within a few years he became the 
proprietor and the business prospered. During these years 
the patient remained at home a nervous housewife, with no 
social interests or outside activity, except as a patient in various 
surgical wards. After forty years in this country her English 
is still very poor. During the late 1920’s the husband’s business 
expanded, and in 1933 he lost everything. He reacted to this 
failure with a depression and for two years was on relief. At 
present he has a position as a private policeman, but apparently 
has not the courage to make a “come back.” 

Since the husband’s failure the patient's condition has be- 
come much worse. She shorved no inclination to find employ- 
ment outside her home or to aid her husband in any practical 
way. 

The psy^chological treatment in this case was begun with a 
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Study of the patient’s dreams, several of winch were sufficient y 
clear to be wortli repeating. The first dream consisted of a 
RToup of women, including the patient, admiring a young woman 
who was nude to the waist and had no breasts. Another dream 
was of the patient trjdng to drive a small automobile up a 
mountain road. The mother who was beside her became so 
anxious that it was necessary to abandon the attempt and 
back the car donm the hill. These dreams contain the two main 
features of her neurotic conflict — the admiration of the mas- 
culine woman and the fact that she had been forced to renounce 


this ambition. 

The patient has been able to accept these facts, but has not 
the courage to attempt a more masculine adjustment at the age 
of fifty-five. In the light of her present inability to adopt a 
more aggressive role the exacerbation of her symptoms at the 
time of her husband’s failure becomes understandable, as this 
presented a challenge to this dormant side of her personality. 
Tlic pruritus and the paresthesias of the hands are probably 
related to an early masturbatory conflict, but as is frequently 
the case in older women, this view could not be confirmed. 
From a therapeutic standpoint, little is to be expected beyond 


some amelioration of her more distressing symptoms. 

The chief interest in this case is the surgical history. She 
is a type of woman who is unable to accept the feminine role 
without conflict. She had dysmenorrhea and dyspareunia, and 
never became pregnant. Anatomically she had a retroverted 


nUTus and later developed an ovarian dermoid. Without pre- 
suming to ex-press an opinion as to whether the physiological 
and anatomical findings are the cause or the effect of the 
Psychological syndrome, it is of interest how frequently this 
l.-\Thophysical parallel is encountered. From the surgeon’s 
V H wponn .t ,s well to remember that a patient who seems to 
-qmr. a senes of operations on the pelcdc cdscera, or any other 

l™ ,h,, „,a,UT. may be eapresiag an nnconscions need 
.» mune Uie organs in question. In the case of .. . 

i'h'.'tic could have changed her^ex no doubt i 
" ‘ -h! ’.'.av .. Wen successful. ' ’ ^ operation 
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Case IL — Our second patient today is R. A., a white male 
of twenty-nine, who complains of attacks of palpitation, vertigo, 
sweating, trembling, during which he feels like a cornered rat. 
The patient must escape at any cost. The past medical histor)' 
reveals bronchial asthma as a child and lobar penumonia in 
adult life. Neurological examination is entirely normal. There 
is a static tremor of the extended hands which are cold and 
sweating and a pronounced sinus arrhythmia. 

The patient is an only child. His father is sixty-two, and 
a successful physician. His mother is fifty and in good health. 
Apparently their marriage has been unhappy. The mother is a 
domineering type who is athletic, a bridge expert, and a leader 
in women^s organizations. There is something masculine about 
her appearance, and she wears the pince-nez glasses of a suc- 
cessful woman executive. She has never been able to adjust 
to tlie sexual side of marriage and has been unwilling to bear 
another child. 

T\Tien the patient was a small boy he had severe bronchial 
asthma. During the northern winters, his mother would take 
him South for several months, leaving his father in Illinois. 
Each year these winter vacations became longer until finally 
the father moved to Florida where the family made a perma- 
nent residence. 

Throughout his childhood the patient shared a bedroom 
with his mother and the father had separate quarters. The 
father was completely engrossed in the practice of medicine and 
his relaxation at home was usually solitaire. The mother al- 
ways nagged him about the way he snapped the cards as he 
laid them out and criticized his table manners and dress. Ap- 
parently he was oblivious to her remarks. 

The patient was treated very indulgently by the mother. 
However, she insisted on his maintaining a creditable standing 
at school. He always found his studies easy but was usually 
so apprehensive in examinations that he never did hini.'-eli 
justice. Finally at college during an examination he became 
so tense that there was a spontaneous orgasm. After this, hi-* 
examination fears became so severe that he failed in hi.s hr-t 
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year at medical sdiool. This failure filled him with remorse, 
ke deliberately exposed himself to the cold weather insuffi- 
ciently clad and subsequently developed a lobar pneumonia 
during which he wished to die. After his recovery he returned 
to* the family home and made no further attempt to continue 
his medical education or find other employment. 

The sexual education of the patient was anotlier point at 
which he was confronted by maternal discipline. Although he 
shared a bedroom with his mother until he went to college he 
was supposed to possess no sex information. During his teens 
he was frequently accused by her of masturbation and his 
sheets were always examined for any evidence of nocturnal 
emissions. The patient denies any overt sexual behavior until 
his senior year at college when he had an affair with a girl who 
was his social inferior. This was terminated by the mother 
who paid tlie bill for an abortion. 

.■\bout one year ago the patient became infatuated with 
another woman ten years his senior whom he realized he could 
ne\-er marry because of the difference in their religions. He 
sl.-ites that their sexual relations, although frequently perverse 
in cliaractcr, were mutually satisfactorjf. However, he fre- 
quently experienced an overpowering desire to escape from her. 
Wiien liis mother realized the depth of this attachment she ad- 
vised liini to tiive up this woman and to frequent prostitutes. 
Slie made the definite statement that he could never marry be- 
< .uiM' it was his duty to live with her after the death of his 
i.itlK'i When the patient could not be persuaded to terminate 
the flair, he was referred to a local psychiatrist who advised 
liini away 


lilt nmilua found 


■ a iJUMuun in i^nicago as a 

-a l-Mu.m ,and ananeed with his employer that he be paid a 
■ He able to sell or not. A maternal aunt pro- 

•' Pwchological treatment was under- 

‘ o < u ! In^ Ii nir 


and iniaugent, 

1 ; he began m develop an 

»" We mother and also 
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his antagonism to her. He also came to the realization that 
the second woman was a mother substitute. His panic at- 
tacks disappeared, and he surprised his family by actually 
making a success of selling. He made various social contacts 
and new friends. 

At this point the mother came here from Florida. As soon 
as she sensed that the patient’s attitude of dependence was 
being broken she insisted that her son discontinue the treat- 
ment and return to his home. As might be expected he has 
agreed to comply with her wishes. 

This case has been presented to illustrate the importance 
of the home environment in the etiology and continuance of a 
psychoneurosis. It has not been attempted to deny that there 
was probably some constitutional factor which made this pa- 
tient likely to develop a psychoneurotic reaction. However, 
the history plainly demonstrates that the mother’s inability to 
solve her marital and maternal relationships was an important 
factor in the patient’s emotional attitudes. lATien one speahs 
of hereditary factors in psychoneurotics, it is frequently a situa- 
tion of this kind which is meant. In this sense the “sins of the 
fathers may be visited upon the children even unto the third 
and fourth generations.” 

Case III. — The next patient I wish to present is L. N., a 
white married woman of forty-two. She complains of pains 
in her lumbar spine radiating up to the neck, occiput and both 
her eyes. The pain began six months ago when she had a 
pyelitis after a miscarriage. She had the ureter dilated and 
was told she had a fallen kidney. WTren the pain persisted a 
tonsillectomy was performed. Osteopathic treatments for ^ 
“displaced vertebra” were without benefit. Thorough examina- 
tion by an eminent internist revealed minimal osteo-arthritis 
of the spine, slight obesity, and two infected teeth. -Neuro 
logical examination is within normal limits. The past medica 
history is unimportant. 

The patient’s father is a retired clergyman of scventy-fu*- 
who has a carcinoma of the stomach. Her mother died 01 
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myocarditis at fifty-seven. The patient has two fer sisters 
one married, and one a school teacher. A brother died at 
twenty of pulmonary tuberculosis. There is no family history 
of ner%mus or mental disease. Ten years ago the father marned 
a widow of fifty. This was against the wishes of the patient 
who is still unreconciled to her stepmother. 

The patient states that as a child she resented the fact that 
the father’s income was inadequate and the mother was always 
overworked. She had many plans to improve the situation. 
She did well in school, took a business course, and got a good 
position at eighteen. She continued to live at home and gave 
her salary to her mother. She married at twenty-four, rather 
impulsively, a soldier who was preparing to leave for France. 
After two weeks of married life he sailed and was subsequently 
killed in action. The patient was not particularly disturbed 
by this. She states that the sexual side of marriage meant 
nothing to her, although she wanted to have a child. 

After the death of her husband she continued to hold a 
good position and to live at home. She became interested in 
various charities and finally started to give night courses in 
English to immigrants. One of her pupils was an intelUgent 
Swedish inventor who was utterly impractical and unable to 
earn a comfortable living. Nine years ago she married this 
man but insisted that her unmarried sister share their home. 
(This marriage was probably related to the second marriage 
of her father a year before, which was previously mentioned.) 

After the second marriage the patient made a fair adjust- 
ment as a housev>dfe. She and her sister invested their savings 
m the husband’s inventions which always turned out to be dis- 
appointing. The only difficulty in this household was constant 
friction between the sister and the husband, especially over 
money matters. About a year ago the patient became pregnant 
for the first time. The husband was enthusiastic about the 
prospect of a child, but the sister was most unkind stating that 
the patient was too old for child-bearing. At about five months 
the patient had a miscarriage rvithout apparent cause. This 
was followed by a pyelitis and pain in the back. About this 
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time the patient developed a compulsive desire to lift a hea\T 
buffet in her dining room. This would aggravate her backache. 
In spite of the pain she would experience an overpowering 
temptation to lift the buffet and would finally yield until this 
became a daily ritual. 

The treatment of this patient from the psychologic side 
began with a study of her compulsive lifting. It was obvious 
that she was deliberately attempting to aggravate her backache 
and her nervous condition. Her purpose in doing this was to 
worry her husband. She soon began to express her hostility to 
him quite openly, keeping him awake most of the night with 
interminable discussions about lifting the furniture, vomiting 
if he was late to dinner, threatening to make home so un- 
pleasant that he would have to leave her, and harping on his 
economic inadequacy. Conscious death wishes against him 
were also present. The patient reacted to these with remorse 
and began to make threats of suicide which, however, were 
never attempted. She was mildly depressed at this time. 
Finally she began to understand that her hostility to her hus- 
band was merely another instance of her lifelong reluctance 
to make a feminine adjustment. Her compulsive lifting disap- 
peared and she insisted that her sister move away. She is now 
attempting to develop a more normal attitude to her marriage 
with its economic insecurity and childlessness. Her backache 
is still present but is less severe and recently she has been 
benefited by massage and physiotherapy. 

This case has been presented to demonstrate the inadequacy 
of the physical \newpoint in treating a backache. We have a 
historj'^ of an acute infection before the onset of the pain, x-ray 
evidence of osteo-arthritis of the spine, and a chronic dental 
infection. However the most important feature in this case wa.= 
a compulsion to lift heavy furniture with the intention of 
aggravating the pain. WTien the motives behind this ap- 
parently irrational behavior were understood it became possible 
for this patient to attempt to work out a better solution of her 
emotional difficulties. .\s this adjustment becomes more suc- 
cessful the psychological need for her pain wflf continue £0 
diminish. 
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Before concluding this clinic a few general remarks about 
psvchoneurotic reactions might not be amiss. The various 
contemporary^ schools of psychiatric thought may disagree on 
therapy or on the importance of heredity, infection or other 
physical factors in the etiology^ of the psymhoneuroses, but the 
opinion is becoming increasingly accepted that a psychoneu- 
rosis can be understood only psychologically. Consequently 
the time-honored method of diagnosing a psychoneurosis by 
excluding organic disease is no longer valid. A patient with 
panic attacks like the second case presented today has a char- 
acteristic history’^ which is just as tyq)ical as the history' of 
duodenal ulcer and with which all phy'sicians should be familiar. 
The rational treatment of the psychoneurosis is some type of 
psychotherapy and should be instituted promptly, not years 
after ill-advised and unsuccessful surgery, as in the first case 
presented today. There is no reason why the general practi- 
tioner should be unable to xmdertake minor psychotherapy with 
the same confidence with which he does mmor surgery. Success 
in either requires only a frank realization of his limitations as 
a therapist and a willingness to ask for assistance in his more 
difficult cases. 
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CLINICAL APPLICATION OF RENAL FUNCTION TESTS 


Diagnosis by merely giving a disease a name does not 
suffice. There are many forms of Bright’s disease, differing 
widely in etiology, symptoms, progressiveness, prognosis and 
in the character and extent of depression of functions. Com- 
prehensive diagnosis should include consideration of the prob- 
able etiology, the pathologic lesions and the type and degree of 
juvctiojial impairment. In renal disease, etiology and the func- 
tional status of the kidneys are the more important considera- 
tions. Curative therapy frequently depends upon recognition 
and correction of etiologic factors. It is whoUy impossible to 
judge the severity of renal injury on either the intensity or 
duration of such common symptoms as albuminuria, edema, 
casts, and arterial hypertension alone. Many of these phe- 
nomena may be due largely to extrarenal factors; this is cer- 
tainly true of edema and/or hypertension. Diagnosis, espe- 
cially in chronic disorders, should include quantitative impres- 
sions as well as qualitative. 


Functional studies are, therefore, necessary for proper diag- 
nosis in renal disease. It is characteristic of all normal living 
structures to have a unde margin of safety or functional reserve. 
The existence of such reserve is most conspicuously manifest 
clinically in the heart, for we can readily observe the phe- 
nomena of increased cardiac effort when the circulation is 
placed in a state of stress. Symptoms of failure do not appear 
unless the functional demand is actually greater than the func- 
tional capacity. Thus, for example, in heart disease, functional 
evaluation depends not upon the phenomenon of dyspnea but 
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upon the degree of effort necessary to induce dyspnea. In frank 
cardiac decompensation dyspnea appears without added effort: 
the labor of mere existence is greater than the functional capac- 
ity. A similar, but less readily dramatized, situation exists in 
the problem of renal functional capacity. There are no pathog- 
nomonic symptomatic evidences of renal functional impairment 
witil the functional burden exceeds the functional capacity, or, 
in other words, until the functional reserve has been depleted 
to the point of renal decompensation. At such a point, result- 
ing in the state commonly called “uremia,” functional studies 
become largely unnecessary; the functional failure is then con- 
spicuous. But before this occurs there is usually a long period 
of impaired reserve, the detection of which depends upon renal 
function studies. We start life with a renal margin of safety 
of about 400 per cent; the normal young animal can maintain 
health with one-half of one normal kidney. Inevitably, through 
transient infections and the multitude of insults from the vicis- 
situdes of existence, this margin is gradually depleted. Such 
depletion is, of course, tremendously accelerated by actual 
renal disease; acute nephritis may quickly reduce the functional 
reserrm to below normal requirements, although renal decom- 
pensation or uremia occurs more commonly after years of 
chronic nephritis. 

The objectives of renal function study in clinical practice 
are both qualitative and quantitative. Such study may be 
applied to determine whether or not functional injury exist.s. 
as, for example, in orthostatic albuminuria, where, despite the 
profuse proteinuria, the renal functions are essentially normal 
Following a febrile albuminuria it is wise to determine the renal 
functional reser\'e by appropriate tests to insure against diag- 
nostic error and avoid missing a latent nephritis. In acute 
nephritis function studies are especially indicated after the 
subsidence of acute phenomena; it is necessary to have a ba'c 
line for future comparison in order to measure progress— 
progress in either direction. In such instances, as in chronic 
nephritis, it is best to repeat such studies at inter\-als. 

In hypertensive arterial disease’ renal function studies arc 




CLINICAL APPLICATION OF 


renal function tests 


283 


of the greatest importance. Etiologic correlation between 
nephritis and hypertensive disease may occur in three nays. 
(1) renal impairment may cause h}^ertension; (2) h\T 3 erten 
sive disease may impair the renal function through malcircula- 
tion (nephrosclerosis), and (3) both tlie arterioles and renal 
parench}Tna may be injured simultaneously. Where hyper- 
tension is not due to nephritis, and this group includes the 
great majority of cases of hypertension,* repeated determination 
of the renal functional reserve makes possible observation of 
the progressiveness of nephrosclerotic changes. 

Another field of usefulness for clinical renal function tests 
is in genito-urinary diseases where the problem of renal effi- 
ciency is often of paramount moment. Lastly, but by no 
means of least significance, renal function studies are often 
urgently indicated in the care of pregnant women. Prenatal 
application of such studies serves to detect latent or “silent” 
renal damage from early infections and/or previous preg- 
nancies and thus forewarn of difficulties. In the “toxemias of 


pregnancy” renal function tests wiU frequently distinguish 
between preexistent nephritis and late renal fatigue. As the 


prognosis and therapeutic management of the various types of 
nephritis in pregnancy differ widely, it is of great importance 
accurately to differentiate the types.® Too many instances of 


preexistent nephritis go undetected in obstetric practice and, 
as a result, tlie exacerbations induced by pregnancy do exten- 
"'i\e. irreparable harm. Whenever there is reason to suspect 
the possibility of previous renal injury from the history of the 
iratient, preconceptional study of the renal functions is indi- 
caU-H. It has come to pass that young women with known 
heart disease Ireqtiently consult a physician tor advice and 
lirouuoslic irtlor, nation belore marrying or before risking 
pr.gmmcy. It ,s unfortunate that the opportunity for simila? 
preconceptional evaluation of the renal reserve is no, 
l™,uen, The tact that the burden of renaT reL. 

-“y -elL I 

to 
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PHYSIOLOGIC ASPECTS OF THE RENAL FUNCTION TESTS 

The functions of the kidneys may be conveniently divided 
into four major activities: (1) elimination of waste water 
(solvent); (2) elimination of waste (metabolic) solutes, which 
include both electrolytic salts and the organic debris of metab- 
olism; (3) elimination of substances foreign to the body and 
especially those foreign to the blood stream (such foreign sub- 
stances may or may not be noxious), and (4) aid in maintain- 
ing the acid-base equilibrium of the body. 

Certain of these functional activities are open to clinical 
investigation. One may measure the renal response to a de- 
mand to secrete water quickly (the solvent), the ability of 
the kidneys to concentrate the urine (secretion of solutes), 
the effectiveness with which certain substances, such as urea, 
are cleared from the blood stream, and, with appropriate ma- 
terials, study the excretion of foreign substances. Failure of 
the kidneys to maintain a normal acid-base balance is detect- 
able, but, as yet, we have no satisfactory clinical test for 
measuring the reserve power of the kidney to cope with such 
disturbed equilibrium. 

Physiologic evidence indicates that the greatest part of the 
renal work is expended in concentrating the urine. It is prob- 
ably more work for the kidneys to excrete a small volume of 
highly concentrated urine than a large volume of dilute urine. 
As all procedures intended to determine reserve depend on the 
response to increased effort, this fact becomes of great signif- 
icance in evaluating the various function tests. To detect 
hidden weakness or weakened reserve, it is necessary to cre- 
ate conditions of stress, for under the normal load the struc- 
ture may be perfectly competent. The tests involving stres^ 
are thus the most sensitive to early or minor damage. This 1 = 
true both theoretically and in actual clinical application, al- 
though the ‘^stress tests” are not necessarily also the most salis^ 
factory for accurately determining variations in the renal 
functional capacity when extensive injur>’ exists. 

Almost innumerable test procedures hav^e been suggesie^i 
at one time or another. Many of these have been found want- 
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ing We shall limit ourselves to three or four procedures 
proved merit, each vith relatively specific indications, and dis- 
cuss their significance and limitations. The essential criteria of 
a practical clinical function test are; (1) physiologic sound- 
ness; (2) specificity for the functions or structures studied: 
(3) ’safety; (4) simplicity; (5) relatively uniform normal re- 
sponse, and (6) sensitivity sufficient to reveal impairment not 
too far removed from the borderline of normal. Because 
elaborate laborator}^ facibties are not always available, sim- 
plicitv is necessary if the procedure is to serve the largest 
number of patients possible. 


TESTS 

Concentration of the urine requires a major fraction of 
renal effort. The response of the kidneys in concentrating the 
urine under conditions of stress is unquestionably the most 
sensitive test for early depletion of reserve function. To force 
the kidneys to secrete a highly concentrated urine, if possible, 
is the equivalent of asking the renal parenchyma “to climb a 
hill” and thus weaknesses are brought to light. Such stress 
conditions obviously can be induced in either one of two ways : 
fl) by the addition of solute, and (2) by the withdrawal of 
solvent (urates). 

The first of these methods is illustrated by the urea con- 
centration test, introduced by Maclean and de Wesselow.'' 
The procedure is as follows: 


After cichtccn to twenl>-four hours with a small intake of fluid and at 
I.Mvi three hours after food, the patient voids and immediately thereafter takes 
In mrmth 15 Gm urea dissolved in lOO cc. of water. Urine spedmens are 
..htamecl one .-.nd twn hours after the administration of the urea. These are 

ev-mmed nuaM.t.u.vely for their urea content. During this two-hour intertl 
the inticnl nn food or drink. ^ mtcnal 


1 t //htr specimen contains urea in excess of 2 per cent tl 

'••lul function is considered normal. The higher the concentr 

^•mt. the greater is the renal functional reserve. Diuresis i 

curse, will cause dilution and, therefore the fpct • T ’ 

^aiwfaciory only if not more than 120 cc ’urine ^ 

t<fu cc. urine are secreted 
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the second hour. Urea itself may cause considerable diuresis in 
the first hourly interval. This test has proved to be very valu- 
able, is sensitive, safe and involves only two urea determinations 
on the urine. It is definitely a “stress test” and reveals early 
impairment. 

Similar conditions of stress may be induced without the 
introduction of anything into the patient, by depriving the 
body of water for a stated period. This concept has been the 
basis for many test routines which differ slightly in detail but 
have the same basic principles. Perhaps the simplest and most 
satisfactory routine is that of Fishberg.® The technic for his 
renal concentration test, as carried out in this clinic, is: 


The patient receives no fluids or food after the usual supper until the test 
is completed. At 7 a. m. the patient voids and this specimen is discarded (tbh 
urine was secreted during the night). At 8 a. m., 9 a. m., and 10 A. m., 
respectively, separate specimens of urine are collected and marked with the 
hour of voiding. The object of the test is to obtain specimens of urine as 
concentrated as possible after the body has been deprived of water for four- 
teen to sixteen hours. It is not essential that the urine be voided exactly on 
the hour as long as the collections fall wathin the period of 8 to 11 A. m. 

The specific gravity of these specimens is then determined, 
and the highest specific gravity taken as a measure of the con- 
centrating capacity of the kidneys. Normally, at least one 
specimen reveals a specific gravity of 1.025 or higher; the nor- 
mal range is from 1.026 to 1.034 under these standardized con- 
ditions of relative dehydration. Failure of the kidneys to 
concentrate the urine above a specific gravity of 1.020 is indica- 
tion of definite impairment of functional reserve. The lower 
the maximum specific gravity, the poorer is the renal functional 
capacity. In renal decompensation the maximum concentra- 
tion is often about 1.010. 

There are several sources of error which deserve mention, 
ilost important and frequent of these is the error introduced 
when diuresis occurs from water stored in the tissues; the tc.-t 
is valueless and misleading if carried out during the subsidence 
of edema. With edematous patients, therefore, great caution 
must be observed in interpreting results which show low urinar}’ 
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concentration. The occurrence of edema loss can be confirmed 
by obser^-aUon of changes in body weight and/or by repetition 
of the test under better conditions. Accurate measurement 0 
the specific gravity with calibrated equipment is essential. An 
obvious, but often ignored, error is introduced by failure to 
have the urine at 21° C. when the specific gravity is measured; 
almost all hydrometers are calibrated at this temperature. De- 
terminations made on freshly voided (warm) urine and/or 
urine from the refrigerator are absolutely worthless. 'Ver>' 
large amounts of protein in the urine raise the observed specific 


gra\dty and thus mislead, for the protein is not a true secretory 
solute. The specific gravity is increased 0.003 by 1 per cent 
dissolved protein or 1000 mg. albumin per 100 cc. of urine.® 
Such severe albuminuria is observed but very exceptionally. 
Small amounts of protein do not affect the results appreciably. 

This is the simplest of the renal function tests. It is readily 
carried out with a minimum of equipment, requiring chiefly 
only intelligent observation and interpretation. It can be a 
routine office procedure with proper instruction of patients; I 
believe it should become one. It is obviously wholly devoid 
of risk to the patient. But it is commendable primarily be- 
cause: (1) it is thoroughly physiologic in principle, and (2) 
it is ihc most sensitive test in detecting minor degrees oj re- 
duction of the renal junction}' ® 

Of the many other related procedures, that suggested by 
Mosenthal” is the best known and most useful. By administer- 
ing knonm volumes of fluid at specific hours and obtaining 
urine at inten^als of two hours during the day, it is possible 
to gauge not only the ability of the kidneys to concentrate the 
unnc, but also the promptness with which ingested water is 
chnunatcd This concentration-dilution test, however 

yic ds but hltle more useful information than the simpler nro’ 
ci'iiurc lust discussed. ^ 1 piu- 


Thc advent of accurate methods for the onantUaf; i. 
ical analysis of blood produced a towering wave of 
for “blond chemLstrj- as a means of diagnosis 
n*,o.c.pK .hich require bu. a^^ew drops of S! 
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have further accelerated clinical studies. We are deeply in- 
debted to the chemist for these methods, but we must not be 
misled by blind faith in laboratory data just because they arc 
derived by methods of precision. No matter how accurate the 
analytical method, the significance of the data depends upon 
our understanding of the physiologic variables. In human 
biology these are legion. I do not want to belittle the value 
of blood chemical analysis; in many instances such studies 
reveal the basic disturbances responsible for obscure phe- 
nomena. The hypoproteinuria of nephrotic edema, discovered 
by such clinical studies of the blood, is an example. In con- 
nection with renal function tests, however, one must remember 
that notable increases in the concentrations of urea, uric acid, 
creatinine, nonprotein nitrogen, etc., occur only with renal 
failure. Mild hyperazotemia may result from metabolic dis- 
turbances and shifts in water balance without renal failure. 
Thus minor fluctuations in concentration are difficult of inter- 
pretation. In ^^compensated^^ nephritis the “blood chemistry” 
fails to measure the reduced reserve. 

As urea retention is characteristic of renal failure leading to 
clinical uremia, special emphasis has been placed on the study 
of urea excretion. Multiple attacks on this problem over more 
than twenty years have gradually evolved the urea clearance 
test. By “blood urea clearance” is meant the number of cubic 
centimeters of blood cleared of urea by renal secretion per 
minute. The formula for expressing this is where U 

is the concentration of urea in the urine, V the volume of urine 
in cubic centimeters per minute, and B the concentration of 
urea in the blood. When the volume of urine is less than 2 cc. 
per minute the urea secretion is depressed by the square of the 
reduction in volume and thus, when less than 120 cc. are 

excreted per hour, the formula must read This latter 

is termed “standard’’ clearance, the former “maximum” clear- 
ance. The average standard normal clearance is 54 cc. blood 
cleared per minute, the average normal ma.ximum clearance H 
75 cc. blood per minute. 
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Careful studies^® reveal that the urea clearance is a vcia' 
accurate guide to the effectiveness of glomerular function. In 
severe nephritis this test gives clear evidence of change for t c 
better or worse. In milder instances the test is not so sensitive 
in revealing lowered reserve as the concentration test. It is 
not a “stress test” as carried out at present. It is physiolog- 
ically sound and not so complex as appears at first thought. 
A sample of blood is drawn immediately after the patient voids 
and then one hour later the specimen of urine is collected. 


Innumerable substances have been introduced for use in 
measuring renal excretory efficiency, but thus far phenolsul- 
phonphthaleiu has proved most satisfactory. This nontoxic 
dye is extraordinarily specific for kidney tissue; 98 per cent of 
injected dye can be reclaimed from the urine and kidneys of 
dogs.“ The dye is secreted largely by the proximal convoluted 
tubules. The procedure for the test varies in different clinics, 
chiefly in the time interval at which specimens are collected. 
Here the routine is to collect urine specimens one, two and 
three hours after the intravenous injection of exactly 1 cc. of 
the dye solution (ampule) . Some advocate shorter time inter- 
vals, but then it is often necessary to catheterize the patients 
and this is best avoided. The amount of dye excreted is de- 
termined colorimetrically in an alkaline dilution of the urine. 

The “phthalein” test has deserved popularity. It is not, 
however, as sensitive to minor changes in function as the con- 
«ntration test. The promptness of secretion is important. It 
IS particularly adaptable to unilateral investigation of the kid- 
ney function; nnth ureteral catheters in place it is possible 
to determine the dye output on each side separately Two 
readings at fifteen-minute intervals suffice. In rare instances 


^onjc metabolm quirk causes chemical destruction of the dye 
-thin the body. If the urine contains no dye after injection 


thus no proof of renal failure. With coincident hepadc 

d.MMse the urinarv- output of the dye is increased All f n ^ 

•"xi other variables must be consLred in , 

'e^uU^ of tin* te*t nsiclered in interpreting the 


\ iTv rixcnth 


> K-cem y a ,est glance has received c.Wca, 
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trial. Sodium ferrocyanide is secreted solely through the 
glomeruli,^^ This test procedure is still in an experimental 
stage, but various studies show a close parallelism between 
the ferrocyanide excretion and the urea clearance.^'* 

As stated before, we have no adequate method for detecting 
early depression of the renal activities in maintaining the acid- 
base balance of the body. Gross shifts toward acidosis or 
alkalosis are measurable by determining the CO 2 combining 
power of the blood (van Slyke). An intensive clinical study 
of this aspect of the problems of nephritis is needed. 

CLINICAL APPLICATION OF TESTS 

There are so many clinical applications for renal, function 
studies that it is impossible to do justice to the subject here. 
Some of the indications we have mentioned previously. Four 
clinical examples may serve to illustrate certain points of in- 
terest. 

Case I. — The first patient. Miss E. H., is a girl of fifteen 
years, who was first admitted to the hospital about a year ago. 
The primary complaints were habitual exhaustion and imder- 
nutrition. Vertigo, recurrent headache, increasing asthenia 
followed a coryza with cough two months prior to admission. 
The cough persisted. She denied previous illness. Her menses 
started at thirteen, but had been increasingly scant the last 
six months. The intern suspected tuberculosis because of her 
marked imdemutrition and the persistence of some cough. Ex- 
amination revealed a taU, very thin, pale girl appearing much 
more mature than her age. Her physique was typically Stiller 
in type. The chest was resonant throughout, with a few fine 
crepitant rales scattered diffusely through the pulmonary fields. 
These rales did not persist after intentional coughing. The 
heart was not enlarged and no murmurs were heard, but the 
second aortic sound was accentuated and ringing in character. 
The intern had not determined her arterial tension “becau-e 
she was still a child.” Her blood pressure was found to be 
150/100. Specific inquiry revealed that she had been ill (or 
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(our months with a very severe attack of scarlet fever three 
3 'ears previously. You will recall that the girl had told the 
intern she had had no previous illness. This misstatement was 
not deliberate or with intent to mislead’, she had merely not 
associated “previous illness” with her scarlet fever. To get 
an accurate story it is necessary to be specific in questioning. 

Urinalysis revealed 40 mg. albumin per 100 cc. urine, granu- 
lar casts and some erythroplastids. The a;-ray film of the 
chest was normal. Anemia was marked; hemoglobin 68 per 
cent (Newcomer), red blood cells 3,140,000, white blood cells 
8550. The diagnoses were; 

1. Chronic nephritis (postscarlet fever). 

2. Early, spastic hypertensive arterial disease. 

3. Anemia, secondary. 

4. Undernutrition. 

5. Recent coryza precipitated symptoms. 

These, however, were purely qualitative diagnostic impressions. 
Further study was needed to reveal the extent of renal func- 
tion impairment. The following data were elicited; 

1. Renal concentration test; 

Maximum specific gravity = 1.021 
(repeated) specific gravity = 1.020 

2. Phenolsulphonpbthalein excretion; 

60 minutes 60 per cent 
120 minutes 20 per cent 


Total 80 per cent 

3. Urea clearance (standard); 56 cc. blood cleared per 

minule. ^ 

4 . Glomerular function test (sodium ferrocyanide) ; 

30 minims 9.3 per cent Normal = 12 to 17 pw cent 

60 nnmms 7.9 per cent 8 tn 19 r>o 

o to 12 per cent 

.Upcrd concemration); ( 2 ) „„n„al “phth'al™ 

output and urea clearance; (3) reduced glomerular W 

'"“W tere. but, ais 
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most urgent indication was to correct the severe anemia. It 
is unjustified to expect rehabilitation and repair of tissues 
receiving an inadequate blood supply. Since then the patient 
has reported a number of times for re-evaluation of the situ- 
ation. The thoracic findings cleared up promptly. Six months 
ago the following data were obtained ; 

1. Hemoglobin 76 per cent (Newcomer), red blood cells 

4.180.000. 

2. Arterial tension 124/84. 

3. Renal concentration test; 

Maximum specific gravity = 1.023. 

4. Urea clearance (standard): 59 cc. blood cleared per 
minute. 

5. Glomerular function (sodium ferrocyanide) output: 

30 minims 14.3 per cent 

60 minims 14.3 per cent 

Total 28.6 per cent 

The present findings are: 

1. Hemoglobin 92 per cent (Newcomer), red blood cells 

5.260.000. 

2. Arterial tension 122/74. 

3. Renal concentration test; 

Maximum specific gravity ^ 1.024. 

4. Urea clearance (standard): 58 cc. blood cleared per 
minute. 

5. Glomerular function (sodium ferrocyanide output) con- 
tinues normal. 

The renal function tests on this case served not only to 
confirm and prove the original diagnosis and show that deple- 
tion of the functional reser\^e was as yet small, but also made 
possible proof that the renal function has returned to normal 
in the last year with correction of the anemia. It is interesting 
to note that the arterial tension also returned to normal v.ith 
the improvement of the blood picture. 

Case II. — The second case presents a somewhat different 
problem. A business executive of fifty-eight years has known 
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oi Ms h^T>ertension for ftfteen years; it was discovered shortK 
after a severe streptococcal sore throat. At that time hemat- 
uria was marked. At present the chief complaint is that of 
ti^iical anginal thoracic pain on either e.xertion or excitement. 
This has been getting worse. HxT>ertension has been respon- 
sible for three deaths in his family. The electrocardiogram 
reveals left ventricular preponderance and myocardial damage. 
His arterial tension is 220/120. Upon inhalation of amyl 
nitrite the arterial tension falls to a minimum of 130/80'’ 
revealing that the arteriolar narrowing is largely spastic rather 
than arteriosclerotic. The urine contained many casts and 15 
mg. albumin per 100 cc. The diagnosis included: 

1. H}T)ertensive arterial disease. 

2. Angina pectoris. 

3. Oral sepsis. 

4. Nephritis, degree undetermined. 

Renal function tests revealed: 

1. Renal concentration test: 

^Maximum specific gravity = 1.024. 

2. Fhenolsulphonphthalein excretion; 

60 minims 50 per cent 

120 minims 17.5 per cent 


Total 67.5 per cent 

3. Urea clearance (maximum); 71 cc. blood cleared per 

minute. ^ 

4 . Glomerular function (sodium ferrocyanide excretion): 

30 minims 12.8 per cent 

60 minims 20.3 per cent 


Jhe- 


Total 33.1 pej- 

*■"««<; ‘tat despite the suggestive historv 
occal infection follot,.na u.. c... . . 


iuivetion lollotUd bylen S 
I.V, thv renal function is essentially Cl 

'n^vairment. therefore, is not an etiologic factL^e^ '• 
of inpertensivc arterial dheacp m ^ instance 

n- n cardiac prohlenCo, rS ■ ^'”>'"'1 1-' 
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Case in. — This third case, W. J,, was a young man of 
twenty-two years, who entered the hospital for renal function 
study. He was known to have nephritis. This dated from scar- 
let fever at five years of age. He had felt well until three 
months before admission. He complained bitterly of persistent 
headache, nausea, vomiting, dyspnea and cough. He was pale 
and very breathless. The significant findings were: 

1. Hemoglobin 48 per cent (Newcomer), red blood cells 
2,690,000, white blood cells 9,750. 

2. Arterial tension 196/130. 

3. Renal concentration test: 

Maximum specific gravity — 1.011. 

4. Urea clearance (maximum) : 4 cc. blood cleared per 
minute. 

5. Phenolsulphonphthalein excretion: 

60 minims — 5 per cent 
120 minims — 5 per cent 

Total ± 8 per cent 

6. Glomerular function test (sodium ferrocyanide) ; only 
trace recovered. 

7. Blood chemistry: nonprotein nitrogen, 184; urea nitro- 
gen, 60; creatinine, 8.7; CO 2 combining power, 33.6 volumes 
per cent. 

Such findings are typical of uremia. The fundamental 
failure lies in the inability of the kidneys to concentrate the 
urine. Despite the dehydration due to his vomiting (more 
severe dehydration than in the ordinary test) the maximum 
concentration was but 1.011. The prognosis was black; the 
hyperazotemia, profound anemia and acidosis reveal that the 
end w'as not far off. His parents were informed that his life 
expectancy was but four to eight weeks; no therapy could 
restore his lost renal function. He died at home six weeks 
later. 

Case IV. — This last case example is perhaps the most in- 
structive of all. When Mrs. A. S.. twenty-six years old. re- 
ported for her first examination to the prenatal clinic she was 
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six months advanced in her second pregnancy. There had been , 
unfortunately, no previous prenatal care. She presented no 
complaints but her urine contained 60 mg. albumin per 100 cc. 
and her arterial tension was 160/100. No edema was demon- 
strated. She stated that her first pregnancy terminated pre- 
maturely with a rapid, violent labor and delivery of a stillborn 
infant. As the first pregnancy and delivery was ndthout med- 
ical attention, our information depended entirely upon her 
statements. She denied ever having had scarlet fever, diph- 
theria, or rheumatic fever, but admitted a severe and prolonged 
sore throat eight years ago. 

The problem presented was one of differentiating the pos- 
sible reasons for this patient’s hypertension and nephritis. The 
prexaous history suggested hj'pertension in her first pregnancy 
with abruptio placentae, accounting for the violent labor and 
death of the fetus. Such would be typical of preexistent 
nephritis exacerbated by pregnancy.^ On the other hand, the 
situation was compatible with preeclampsia. 

The Wassermann reaction was negative. Her arterial 
tension fell from 162/104 to 140/90 with the amyl nitrite test.^"’ 
The blood had a hemoglobin content of 62 per cent (New- 
comer), red blood cells 3,120,000; white blood cells, 7400. 
The renal function tests revealed; 

1. Renal concentration test: 

iMaximum specific gravity = 1.017. 

2. Urea clearance (maximum): 68 cc. blood cleared per 
minute. 


3. Phenolsulphonphthalein excretion: 

60 minims 45 per cent 

120 minims 25 per cent 


Total 70 per cent 
4. Glomerular function (sodium ferrocyanide) : 

llimmQ ^ A r\ar‘ ikT ^ 

12 to 17 per cent 
8 to 12 per cent 


30 minims S.4 per cent Normal 

120 minims 6.1 per cent 

Total 14.5 per cent 20 to 

do„.c„.ra,o: (I) ^derate arteSi“ « 
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marked impairment of functional reserve in concentrating the 
urine; (3) impaired glomerular secretion; (4) normal urea 
clearance; (5) phenolsulphonphthalein excretion delayed; 
(6) severe secondary anemia. These facts are wholly com- 
patible with a diagnosis of chronic nephritis and hypertension, 
exacerbated by pregnancy, but incompatible with preeclampsia. 
Although the renal function tests revealed no severe damage, 
the embarrassment was increased greatly by the added load 
placed upon the kidneys by pregnancy. 

The patient was kept under observation in the hospital. 
Her blood pressure rose gradually to 185/120. Every effort 
was made to treat the anemia and her hemoglobin content rose 
to 79 per cent. Just before eight months, when the fetus was 
reasonably viable, she was delivered by cesarean section and 
sterilized. The placenta contained numerous small infarcts. 
Following delivery the arterial tension has remained high; now, 
six months postpartum, it is 150/96. The future course, 
typical of this type of nephritis in pregnancy, will be one of 
slow but persistent progression of the hypertensive disease and 
nephritis. The baby survived. 

SUMMARY 

Renal function tests are not only useful but necessary for 
proper study and evaluation in clinical situations involving the 
kidneys. They serve to measure the renal reserve capacity, to 
localize the site of greater injury and to reveal changes in the 
extent of renal damage. 

The renal concentration test, which is the simplest to per- 
form, is thus far the most sensitive indication of depletion in 
functional reserve. The urea clearance test is a more accurate 
guide to changes in function in advanced nephritis. Phcnol- 
sulphonphthalein excretion is grossly impaired only when 
damage is extensive. The glomerular function test with sodium 
ferrocyanide is still e.xperimental : further study indicates that 
there is a real place for this procedure in our diagnostic 
armamentarium. 
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CLINIC 01 DR. DAVID A. HORNER 

DEPARTilENT OF OBSTETRICS AND GyNECOLOGV, NORTH- 
WESTERN Unts'ersity IsIedicae School 


DIAGNOSIS AND MANAGEMENT OF ANTEPARTUM 
FETAL DEATH 

The fetus like the fruit of a tree usually starts auspi- 
ciously, goes through a period of normal growth, and finally 
reaches maturity in a healthy normal condition; but like the 
fruit of a tree, it may encounter various pathological conditions 
which interfere with this normal development so that it may 
become deformed or die at any stage before reaching maturity. 

I shall consider only the recognition of the death of the fetus or 
embryo, and for various reasons which you will see, I shall di- 
vide these deaths into two groups: first, those occurring before 
quickening; and secondly, those occurring from quickening to 
term. 

The diagnosis of life or death of an embryo or fetus is al- 
ways of great importance. For the patient it may involve 
moral, physical, economic, and other problems but for the 
physician it becomes a problem of diagnosis to be approached 
with great caution, yet without fear. The subsequent conduct 
of the case naturally depends on the decisions reached by him. 

Before Quickening. — pregnant woman reporting shortly 
after conception shows practically no physical changes. We 
may have only the data that a menstimal period has been 
missed. In a woman of childbearing age, heretofore always 
regular, the significance of that statement is that she is preg 
nant. As the pregnancy develops, certain signs and svmptoms 
with winch you are all familiar become manifest, for examole- 
nauM.a and vomiting, enlargement of the uterus, discoloration 
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of the vagina, breast changes, etc. All of these bear out that 
conclusion. Needless to say, the Aschheim-Zondek test is posi- 
tive. Should death occur to the embryo in this early stage, one 
notes a change in these symptoms and signs. The breast symp- 
toms disappear, nausea and vomiting cease, the uterus does 
not grow, in fact it may decrease in size, there may be brownish 
stains appearing on the clothing, vaginal coloring returns to 
normal, and the Aschheim-Zondek is negative. If this return 
to normal is noted by the physician who has seen the positive 
signs and symptoms of pregnancy in his patient, there should 
be little hesitation in arriving at the conclusion that the embryo 
is dead. 

Death of the embryo usually has a salutory effect on the 
woman who suffers from excessive vomiting and this improve- 
ment alone is diagnostic. Should the patient report for the 
first time after the death of the embryo, when pregnancy signs 
and symptoms are negative, and the attendant has nothing 
for physical comparisons in the patient, the diagnosis still can 
be made by a careful history which shows that symptoms of 
pregnancy were recently present and have since changed. A 
uterus slightly larger than normal may or may not be signif- 
icant. A negative Aschheim-Zondek under such conditions is 
of little value. Dr. Rezek of the Medical Department of the 
University of Illinois has recently sho^vn that follicular changes 
in the ovaries of rabbits are characteristic when the urine of 
women with dead embryos or fetuses is injected as for the 
Aschheim-Zondek test. 

Until now it would appear that I am referring only to 
pregnancy in the uterus. But the statements just made apply 
with equal value to pregnancies which have died in the tube. 
It applies also to pregnancies in the abdominal cavity which 
primarily started there and to pregnancies which began in the 
tube and later became tubal abortions, w’hose disrupted circu^ 
lations resulted in death. 

I have yet to find a train of symptoms which gives a clue 
to the diagnosis of embrw^onic death. Statements are made b} 
DeLee and Litzman that the}' have noted a clinical syndrome 
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of malaise, anorexia, headache, loss of weight, chilliness, foul 
taste, bearing-do^^’Tl sensations, and increasing invalidism. 1 his 
has not been my experience. These symptoms have not ap- 
peared characteristically in the hundreds of early intra-utenne 
and extra-uterine deaths investigated even when the dead prod- 
ucts of conception were retained for many months. Authors 
have written up cases retained in the body for many years 
without mention of a single sjauptom in the above list. How- 
ever, when infection complicates matters, such a picture, plus 
fluctuating febrile temperatures is the rule. All cases of 
extra-uterine deaths studied came to the operating table, 
some diagnosed as extra-uterine pregnancies and some not; the 
indication for the operation was the persistent symptom of pain. 

iNIost intra-uterine early pregnancies are expelled spon- 
taneously within a short time after death of the embryo and 
are treated as abortions, wnthout diagnosis of life or death. 
T ubal abortions resulting in the death of embryo are numerous. 
It is wise, however, not to consider all of them dead. Evidence 
that they need not all be removed exists in the fact that many 
useful citizens are alive today although they were at one time 
in their lives nothing less than tubal abortions. They continued 
to thrive in their new surroundings among the intestines and 
developed to maturity. Laparotomy, of course, was necessary 
to deliver them. 


Tubal abortions which die or those arriving at maturity 
and which die undelivered, frequently remain in the abdomen 
for many years without sufficient symptoms to require lapar- 
otmny. The Aschheim-Zondek in such cases should be a useful 
uuidc. In the absence of sufficient symptoms for operation it 
mdicatcs a laisscz-jairc poliaq except when alive and approach- 
ing maturity. Radicals believe that such abnormal pregnancies 
ar, l,m„ removed immediately on diagnosis, regardless of the 

•■ood.i.m, of the fetus, because of potential difficulties to be 
•■ncounlered later. 

From Quickening to Term.-During this neriod tE. 
arc pn>cnt mher element in the fetus which have great v^ue 

"■ in importance is™ "! 
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ceptible movements of the living fetus. A mother, who has 
once felt them during pregnancy, quickly misses them on their 
cessation. The history of such a change is significant but in 
itself not sufficient to establish the diagnosis of death. Verj'* 
often I have been able to palpate fetal movements while the 
patient is on the table, and have the patient entirely unaware 
of their existence. However, such a finding is subject to error 
and requires corroboration by other methods. 

The fetal heart tones are characteristic of life during this 
stage and are often heard distinctly as early as the beginning 
of the fifth month. Falls, with his intravaginal stethoscope, 
claims to hear them earlier than that. When once heard, the 
diagnosis of life of the fetus is assured; however, one of twins 
may die, its heart tones naturally disappearing, while the heart 
tones of the surviving fetus continues. The death of its twin 
remains unrecognized until delivered. 

The disappearance of all heart tones, when they have once 
been heard by the physician in attendance, definitely points to 
the death of the fetus. Another important sign, even of greater 
value than the disappearance of fetal heart tones, is the inde- 
scribable silence over the abdomen, which one obtains when 
the fetus is dead. You have all probably encountered this still- 
ness in the presence of fetal death. It is a silence which can 
literally be “heard,” because of the way it stands out in 
auscultation of the abdomen. 

A negative finding of considerable importance is the im- 
provement in the patient’s condition when there is associated 
toxemia. With the death of the fetus, hyperemesis improves 
and often disappears: edema is lessened and blood pressure 
drops. However, such findings cannot be considered 100 per 
cent positive. Corroborative evidence must be added. 

In 1921, I brought out before the Chicago Gynecological 
Society, the fact that the .v-ray can be used in determining thi^ 
condition. World-vdde corroboration of my findings and further 
experience with the .v*ray, have convinced me that we have here 
means of obtaining conclusive evidence that fetal death real!} 
exists. As you have all noted in cases of stillbirth, the brain 
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is pracUcaUy the first organ in the fetus to undergo degenera- 
tion. It foUows then that tire loose, enclosing skull covering 
the fetal brain collapses down on its shrinking contents, and 
when .-c-rayed, shows changes in contour characteristic of death. 

I have demonstrated this with a fetus externally on the first 
day following death, and intra-uterine as early as Uie third. 
Overriding of the skull bones with cephalic asymmetry' arc 
positive signs of intra-uterine fetal deatli and may be observed 
even before surface maceration. 

There are those who require a longer time in order to be 
assured of such a diagnosis roentgenologically. They base 
their opinions on a comparison of the age of the fetus as shonm 
by .v-ray, and compare it with the age calculated from the date 
of the last menstruation. The difference in size indicates the 
duration of death. The chief objection to this metliod is that 
death must be present for a sufficient length of time to show 
this disparity in size and age. Elements of error based upon 
the fallacies of technic and calculation are always present. 

Repeated x-rays at two-day intervals are found to be re- 
vealing not only in the changes which occur in the fetal skull, 
but the constant fixed posture maintained by the fetus through- 
out the period of observation. Such findings as angulation of 
tlie fetal spine and collapse of the thoracic cage are also con- 
sidered of value but, I should say, only when there are asso- 
ciated skull changes. I believe these findings are present 
only in the utmost degrees of maceration and disintegration, 
and are secondary' to those changes which occur in the fetal 
skull. 


There are some investigators who claim that overriding of 
(lie fetal skull may appear in the living fetus before birth I 
grant that, but only after the onset of labor pains or difficult 
lightening. Dr. Maurice Blatt shows the picture of a living 
microcephahc idiot, with overriding of the skull bones several 
years nftcr ^ "’^ntion this merely to point out that there 

"1 n. k. non life may be at stake as well as a rpnntof 
-.CMC 1 , 0 . a divis,:" 
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All dsta must be assembled and studied before drawing 
conclusions and maJdng the final diagnosis. The subsequen! 
treatment may then be pursued without hesitation. 

AU too frequently we encounter patients in whom this un- 
fortunate complication has occurred more than once. Habitual 
abortion or habitual fetal death then really becomes a serious 
problem. The patient with one accident usually becomes 
reconciled if her reproductive years lie ahead of her, but if no 
live birth results, she considers her losses more and more with 
the passing years and each loss more tragic than the one before. 
In such cases the internist also plays an important role in lo- 
cating the etiologic factor. 

The therapeutics of fetal death within the mother consists 
in removing the products of conception. In early uterine 
pregnancies before quickening the one- or two-stage abortion is 
indicated. Intra-abdominal pregnancies in this stage may re- 
main quiescent and need not be hurriedly laparotomized; they 
may even be left alone. tVhen necessary, those pregnancies 
beyond quickening should be removed by midline laparotomy 
just like ectopic pregnancies. The intra-uterine cases usually 
abort but if evacuation is desirable preliminary bags are em- 
ployed (I cm. for each month of pregnancy — five months, 5-cm. 
diameter; seven months, 7-cm. diameter, and so on). Follow- 
ing the expulsion of the bag, manual or instrumental removal 
can then be undertaken safely. 

Hysterotomy, usually by the vaginal route, can be per- 
formed without great jeopardy to the mother, but such exten- 
sive surgery for this complication is rarely undertaken. The 
abdominal hysterotomy is too formidable a risk as the dead 
fetus and secundines are undergoing degeneration in the uterus 
and are a potential source of infection. 

An intra-abdominal pregnancy which dies from quichenin't 
to maturity, as a rule, is sterile and may be considered a fort-irm 
body. Its hasty removal may lead to serious complication- 
especially if the placenta is attached to va.'cular structurc- 
which themselves cannot be removed. If operation i.s per- 
formed the placenta should not be removed if it is attached 
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to intestines or other important structures. Ligation of the 
cord with catgut or silk close to the placenta with usual closure 
of the abdomen is sufficient. 

One case with which I am familiar went to term with a 
normal-sized infant. Attempts to induce labor by bags were 
attempted on several occasions and given up because of tech- 
nical difficulties. The pregnancy turned out to be intra- 
abdominal. The attending physician became ill and nothing 
was done for the patient for several years. Laparotomy was 
ultimately performed with removal of a cystic mass which con- 
tained all the bones of a normal-sized term fetus. The whole 
mass was then no larger than a grapefruit, pedunculated and 
readily removed. The site of the placenta could not be found 
as the rest of the abdomen was normal. The placenta was 
completely absorbed. A formidable operation became an easy 
one. 

I mention this case only to show the harmlessness of allow- 
ing a dead fetus to remain unremoved. Each case, however, 
must be given individual consideration and in the absence of 
special indication should be treated with slow and deliberate 
meUiods. 

For habitual death of the fetus at term, we have only the 
premature induction of labor. Associated diseases as syphilis 
or nephritis, of course, must receive appropriate treatment. 
When the cause is unknown, the handicap becomes greater. 
The liigh mortality rate of infants delivered by induction of 
iwcmature labor makes one wonder if this operation should 
not give way to that of premature abdominal cesarean section. 


voi :i— ro 
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DIAGNOSIS AND TREATMENT OF PERSISTENT VAGINAL 

DISCHARGE 

The diagnosis and treatment of vaginal discharges is still 
frequently based on inadequate examinations and failure to 
establish definitely the etiological factor. I should like this 
morning to present several patients whose histories reveal the 
more common diagnostic errors and discuss with you how we 
may avoid them. 

This little girl of eleven years illustrates very well the 
importance of an accurate history of the complaint, evaluation 
of the sequence of events and the gratifying results obtainable 
with simple procedures. Four years ago the mother of this 
youngster noticed more than the normal amount of discharge 
on the child’s underclothing. The vulva was irritated and when 
the mother questioned her the little girl admitted that there 
was some discomfort during urination. Immediately the 
mother's suspicions were aroused and when further questioning 
elicited the information that her daughter had been playing 
during school recesses in an abandoned building near the school 
her fears were increased. When she learned further that sev- 
eral older boys also frequented the playhouse, suspicions turned 
into certainty that the discharge must be venereal in origin. 
Prompt medical advice verified this diagnosis and then began 
the long period of treatment for gonorrheal vaginitis. Four 
yeat> of psychic trauma both to this child and her mother have 
followed. Due to the father’s occupation, several changes in 
..-1,1, IK'.' have bfrn made during this lime. In each new home 
,.n=mal diagnosis has been taken for granted and the treat- 
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nient continued. Four weeks ago tlie discharge began to change 
Color and became brown. ^^Tien we saw her first, two weeks 
ago, the discharge was profuse and contained' gross blood. It 
was at once evident that we were not dealing with a gonorrheal 
vaginitis unless constant reinfection had occurred, because 
gonorrhea is not a chronic disease. This condition, as in the 
adult, runs its course and disappears even in the absence of 
treatment. 

Finding the gonococcus in the vaginal secreb'on over long 
periods of time has, in our experience, always gone hand in 
hand with a definite history of reinfection. Methylene blue 
and Gram stains of this secretion failed to reveal the presence 
of the gonococcus. The complement fixation test was negative. 
On rectal examination an indurated area could be felt in the 
vagina, especially on the right side. This induration extended 
from the vaginal vault to the hymenal ring. With the patient 
in the knee-chest position, air was allowed to distend the 
vaginal canal. By carefully inserting this small Kelly cysto- 
scope containing the proper illumination, a thorough inspection 
of the vaginal walls could be carried out rvithout anesthesia. 
This large hairpin which I have was found with one_ leg of it 
almost covered with granulation tissue and grown into the right 
vaginal wall. Five minutes of ethylene anesthesia was suffi- 
cient for the removal of the foreign body. The mother says 
today that the discharge has entirely stopped. The patient 
either does not remember when or by whom this foreign body 
was inserted or still wdlfully denies any knowledge of 
presence. 

Only about one half of the vulvovaginitis in children o 
caused by the gonococcus. The remainder are of non.specific 
origin and in about 10 per cent of in.stances are cau>ed by 
foreign bodies. In our clinic here in Ru.'h Medical CoUtg' 
devoted to vulvovaginitis, we have found other hairpin-- 
safety-pins, shoe buttons, balls of culton. bean-', and a buu'.dn 
nickel. Small articles of almost every de.-cription have been 
reported in the literature as a cause of vulvovaginitis. If th- 
gonococcus is not clearly demonstrable in the smear, or u 
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excessive secretion continues for long periods of time, recta 
examination may at once reveal the diagnosis. Inspection 
through a vaginoscope with Ure patient in the knee-chest po.^;!- 
tion can be carried out usually rvithout anesthesia even in 
babies, if proper care is exercised in insertion of the instrument. 
This procedure should never be omitted in the diagnosis of 
nonspecific \ailvovaginitis. 

This patient illustrates vtry well a type of vaginal dis- 
charge that has become increasingly frequent in the last few 
years. The historj' of her complaint is quite characteristic. 
Three years ago the patient consulted her physician concerning 
a moderate leukorrhea. At that time an erosion of the cervix 
was found and an extensive radial cauterization of tire cervix 
was done. For about eight months following this treatment 
tire patient was free from discharge. The return of the dis- 
charge was abrupt and has recurred intermittently during the 
past two years. The discharge now present has contained 
small amounts of blood during the last three weeks. The 
patient complains of considerable burning in the vagina and 
smarting about the introitus. 

Pelvic examination reveals normal pelvic findings except 
that the cerx'ix seems to be slightly enlarged and succulent. As 
we view the cervix through this bivalve speculum, you will 
notice the distortion of the external os and here on the right 
side its lips are glued together by thin adhesions. The further 


distortion of the cenical canal can be determined with this soft 
probe which we will introduce gently as far as the internal os. 


'I’ou will notice, when the probe is withdrawn, a rather large 
amount of thick leukorrheal discharge tinged with blood 
escapes. This fluid has been pent up behind the partial or at 
limes probably complete stenosis of the cervix. Increased 
lension has at limes become sufficient to overcome the obstruc- 
tion and this explains the intermittent character of the dis 
i-harpe. The damming back of secretion, of course, predis- 
pi^M- to infection, maceration of the endocenix and as a result 
mneaH., secretion which now has become streaked with blood 
.'ndy dilate this cerxix with smooth gradiTed 
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dilators to overcome the obstruction and prevent as nearly as 
we can further trauma to this already damaged cervix. Sab- 
sequent contraction of this scar tissue, however, is the general 
rule and repeated dilatations are usually necessary until the 
canal of the cervix is completely healed but still patent enough 
to permit free drainage. We do not favor extensive cauteriza- 
tions of the cervix and especially those which involve the cer- 
vical canal. Clinical cure can usually be obtained by wiping 
off the external erosions of the cervix with the nasal snare 
cautery point without invasion of the cervical canal. 

I should like at this time to present to you 3 additional 
patients whose clinical histories of vaginal discharge are almost 
identical. The etiological factors, however, are different in each 
individual. These patients represent that large group of in- 
dividuals having nonspecific vaginitis which all of us encounter 
in our daily practice. They are very important not only as 
gynecological diseases but, since they may involve the urinary 
tract, gastro-intestinal tract, perianal region and, in the mate, 
the prostate, they become of general interest. 

These 3 patients all relate this similar history; follow- 
ing the last menstrual period a profuse vaginal discharge began. 
This was accompanied by pronounced burning and itching in 
the vagina and about the external genitalia; lumbosacral back- 
ache and a bearing-down sensation in the pelvis have become 
more severe daily. Frequency of urination has been increased, 
and in this first patient whom we shall now examine nocturia 
has become a very distressing symptom. 

You wnll notice here as we inspect the vulva and perianal 
region that the skin is reddened and excoriated. The super- 
ficial layers are slightly macerated due to the constant irritatinu 
discharge that is present. This discharge is watery and the 
small bubbles contained in it at once give us the clue to Jls 
origin. Therefore, before bimanual e.xamination is undertaken, 
specimens of this discharge will be obtained by collecting it in 
the posterior blade of the speculum. Contamination of fh'- 
secretion with e.xamining jelly, and especially glycerin, would 
vitiate our results. In like manner, recent vagina! medicatjon 
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j 1,^ rpnder imniotilG the flsgcl* 
or even a plain rtater doucie may 

C "-5 l"rconsl3teno.. However 

we vdll make the usual smears for subsequent^ staining as 
occasionally gonorrhea and Trichomonas vaginitis occur to- 
gether If ive place a small drop of this secretion on the si de 
Ld cover it with a coverslip, a thin layer of material results. 



1 It: - Tridiomonas vaginalis as seen in the unstained secretion. The flagella 

arc usually bipolar in arrangement. 


1 [ this layer remains too thick for satisfactory microscopic ex- 
aininalion. slight pressure on the coverslip or the addition of 
a (Imp (if normal saline will suffice to thin it. Now under high 
tir\ niaunificalion and reduced illumination a careful search 
NMi! he made for motile organisms. This motion, as you see, is 
.a shipping, lashing character which \uolently agitates the 
( < lle.l.-.r (h'bris and clumps of coccoid organisms which are 
p:(Mai in laree numbers. These motile organisms are flagel- 
...n - c.dkd Tnchomonas vaginalis (Fig. 19). They are found 
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in patients presenting symptoms of vaginitis many times more 
frequently than is the gonococcus. They cannot be identified 
in the usual stained preparation but should be recognized by 
their motility and identification of the flagellates while in mo- 
tion. Special stains have been advised by several investigators 



Fig. 20- — The marked bilateral dilatation of the ureters in thi' p iti' r/ 
was apparently the result of the trigonitis. The typical edtma 'dhntii ti 
ureteral orifices was very marked. 


but, at least in our experience, the fresh secretion remain- tls- 
best means for identifying these organisms. You will notin- 
that this secretion bathes the e.xternal genitals. If we de[)re-- 
the posterior wall of the vagina the e.xternal urethral oriii"' 
gapes and the secretion actually seem.? to be a.-piratefl into 
This may well account for the typical urethriti- found -o t-"- 
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quentlv associated v-ith this infection. Extension upward into 
the bladder seems to be almost a foregone conclusion. e 
must, however, bear in mind the possibilities of a direct exten- 
sion from the adjacent anterior fornix of the vagina. About 
one half of these patients present a typical trigonitis. ^\hen 
Wewed through the cystoscope these areas are usually confined 
to the urethra and trigone and not infrequently involve the 
ureteral orifices. In this x-ray film (Fig. 20) you will see a 
bilateral hydronephrosis for which we could find no other cause 
than the marked edema about the ureteral orifices. This pa- 
tient was relieved of all of her symptoms folloudng treatment of 


the Trichomonas in the vagina and refused to allow even a fol- 
low-up intravenous pyelogram. This edematous area in the 
bladder mucous membrane is fluffy, pale, and in some areas re- 
sembles a leukoplakia. Scattered over the surface of the lesion 
but more pronounced around its periphery are many small 
petechial hemorrhagic spots. These spots suggest the presence 
of tlie streptococcus. We have isolated from the catheterized 
urine of these patients and also from tissue removed with the 
suction curet large numbers of hemolytic streptococci. Histo- 
logical examination of these bits of bladder mucosa reveal a 
thickening and vacuolization of the squamous cell layer. 

When the excess secretion is wiped from the vaginal walls 
the mucous membrane is red and edematous. Scattered every- 
where. but particularly in the anterior fornix, are many pete- 
chia-like spots similar to those we have just described in the 


bladder mucosa. The descriptive term of “strawberry vagina” 
lias aptly been applied to this condition. Biopsy specimens 
removed from these hemorrhagic areas reveal a subepithelial 
intiliralion with leukocytes and coccoid organisms. Invasion 
..I n.lintcnt tissues, such as the bladder aitd parametrium bv 
nieaiis of ilic lymph or blood vessels, may offer a logical etc 
l>l™,,tio„ of the spread of the iofection. That the infectiou 
•loe- sptc,td »e are quite certain. We have observed deSnite 
. uural atul palpatory evidence of invasion developing in many 
oi th. for which no other eyplanaUon than the vaeij 

t.t- c.u„„ he found. Xumero^ patient have begun toZd 
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profusely or intermittently soon after the onset of the vaginitis. 
The increased blood loss has been controlled as soon as the 
vaginitis has been adequately treated. During the course of 
the disease several women have developed severe pain and 
rigidity in the lower quadrants accompanied by elevations in 
temperature and the leukocyte count. Pelvic examinations at 
this time revealed tender swellings in the region of the adnexa 
which had previously been normal to palpation. We have 
isolated the t 3 ^ical streptococcus, which is regularly associated 
with Trichomonas vaginitis, from the acute swellings of the 
Bartholin gland found in several of these patients. Erosions 
of the cervix which are frequently found in conjunction with 
Trichomonas vaginitis may heal completely when the vaginitis 
has been cured. However, it may be necessary in the later 
stages of the treatment to lightly cauterize these lesions for 
the complete eradication of the vaginal infection. Cauteriza- 
tion should not be done in the acute stages as acute pelvic 
cellulitis may be the result. 

The treatment of Trichomonas vaginitis is still empirical. 
Good results can be obtained in from SO to 80 per cent of the 
patients with any one of several procedures. The remaining 
20 to 50 per cent recur at intervals, often for many years. 
Until further investigation clears up the primary mode of infec- 
tion and probable methods of reinfection, better results in 
treatment will likely not be obtained. The fundamental rules 
governing almost all of the generally accepted plans of treat- 
ment are the same. The vaginal walls and introitus should be 
scrubbed free from secretion either with green soap or a gauze 
sponge. These surfaces should then be sprayed or painted 
with medicinal substances which are not too irritating to the 
vaginal mucous membrane. These medicaments may be m 
solution, powders, pastes or in the form of vaginal suppositories. 
The substances most commonly advised are the dyes, as meth>- 
lene blue either in aqueous solution or mixed with glycerin, 
picric add per cent in solution or contained in suppositorv 
form, drxring powders such as kaolin or fuller’s earth alone or 
in combination with alkalis such as sodium bicarbonate. Esc- 
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lose and citric acid are more recent additions to the list. Many 
of these powders contain one of the arsenicals such as stovarso 
or carbarsone in proportions of 2 parts to 7 parts of the powder. 
Lactic acid forms the basis of several of the jellies or pastes 
in common use but has a probably wider use in the vaginal 
douche and can be used by the patient daily. The powders 
must be applied or insufflated by the physician, although recent 
tablet forms are recemng wider attention. 

This patient mil be placed on the folloiving treatment: 
the vagina and external genitals will be cleansed with tincture 
of green soap and then thoroughly dried with gauze sponges. 
Through the speculum we can then spray the walls rvith this 
powder composed of 2 parts of stovarsol to 7 portions 
each of sodium bicarbonate and kaolin. The distribution of 
the powder should also include the introitus. We have found 
this little spray can, which is ordinarily used for insect powders 
and obtainable at any drug store for 10 cents, very satisfac- 
tory. The patient should be instructed to protect herself with 
a pad as the powder liquefies and produces a profuse discharge. 
Tomorrow morning and each morning thereafter the patient 
should take a 2-quart warm water douche to which has been 
added 1 drachm of lactic acid. These treatments should be 
continued daily for at least one week. At the end of that time 
the patient may cariy^ on her treatment at home by inserting 
into the vagina upon retiring a vaginal suppository containing 
1 per cent picric acid. The excess material from the supposi- 
tory should be removed the following morning with the lactic 
acid douche. Following the next menstrual period the p»owder 
insufflations should be carried out again for a fev.- daj's becausf 
at tliis lime recurrences seem most likely to occur. This geo- 
< ral scheme should be followed for at least three months. - 
u.ally decreasing the frequency of medication. The dou'-oV 
should be sterilized from time to time as we have eri<^'j' 


-cx-cral recurrences which have unquesdonaolv 
ba'i>; Continued effort to increase Loe tnine'C 
u -\. Inch caloric and vitamin diets v,-;:; V; 
leaui will, if possible, be e’airr.ined ov '.'"t - 

p’.eM ncv of 1 richomonas or a .nonspe-o:.''.' o"-, 
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Fip. 21. — The typical branched, sejrmcntcrJ mveeJia of yeast stand out 
clearly in this specimen stained with the Gram stain The bud forms art- 
characteristic enough to warrant identification e\en in the absence of 
m}xe]ia. 

covered everywhere wdth a thick, chee.s\', almost membrane- 
like material occurring in plaques. When the-^e plaques are 
wiped away, a raw surface is found beneath them anrl occa- 
sionally minute bleeding points appear. The appearance "f 
these vaginal walls is very similar to the condition found m 
the mouths of babies with thrush, ^^'e might well .'[)eak of tin- 
condition as vaginal thrush, because the infecting organism i- 
one of the varieties of yeast. You wall notice here in the un- 
stained secretion the long mvcelia uath their rounded ends a-n'' 
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.an.„.s o^taL" 

grov\-th (Fig. 21). wetnjiene U 1 

clearlv demonstrate the organism if doubt exists as 

;’“ie A. the some time it mill give us material for es- 

amination for the gonococcus. 

The treatment of vaginitis caused by the yeasts is more 
simple than that of Trichomonas vaginitis. The am me d^ e., 
such as gentian violet, seem to be almost specific. A fe^^ appli- 
cations of a 1 per cent aqueous solution of gentian m 



tic : 2 —With dark-field illumination the spirochetes in this t’aginal se- 
<rfti(in lould he seen in larpe numbers. They are probably of the tj^pe 
TrejH'ncma callurv rum 


aitplic^d lo tlie vaginal walls and introitus is usually sufficient. 
Hiiwfx t r, die urine should always be examined for sugar when 
tin- infection i- present. It is a ver\^ common affliction in renal 
•inii irue diabetes. Cure of the vaginitis is difficult or impos- 
-iblf until the quamhy of sugar in the urine is reduced. Daily 
.i.'iu ht- umiaining ' .• drachm tincture of iodine should be con- 
’.inmd until after the next menstrual period. 

Tm^ la^t patient, although she complains of almost identical 
-N • ;.t..n> .r. the other two. is afflicted ^ith a ver>' unusual and 


3i8 


EDWA3JD A. ALLEN 


interesting type of vaginitis. You wall notice that the dis- 
charge is very profuse. The discharge is of the same general 
character as that caused by Trichomonas except that there are 
no bubbles present in it. The intense irritation about the 
vulva has made it difficult for the patient to walk or remain 
seated. Intercourse, even if attempted, has been so painful 
that the dyspareunia has become a major problem. In fact, 
dyspareunia is often the most important complaint of patients 
afflicted with any type of vaginitis. Any patient who complains 
of dyspareunia should be carefully examined for the presence 
of vaginal infection. The far-reaching consequences of this 
disability require its immediate cure. Careful examination 
of this secretion has failed to reveal any Trichomonas or yeast 
organisms. The stained preparations are negative for the 
gonococcus. Under dark-field illumination we see that it is 
swarming with spirochetes, probably of the strain Treponema 
calligyrum (Fig. 22). Slides prepared from this secretion and 
stained with Gram stain reveal the organisms in great abun- 
dance. Several strains of spirochetes besides that causing 
syphilis are occasionally found in the vagina. This patient’s 
blood Wassermann and Kahn test were negative. Her symp- 
toms will promptly disappear following a short series of 
vaginal insufflations with the powder that we have just de- 
scribed for Trichomonas vaginalis. 
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TRICHOMONIASIS OF THE GENITO-HRINARY 
SYSTEM 

Trichomonas vaginalis infestation of the male genital tract 
is now being recognized with greater frequency, and we observe 
that Trichomonas prostatitis is no more such a rare condition. 
Recently, it has also been observed that Trichomonas vaginitis 
in the female may cause associated pathologic changes in the 
bladder and urethra. 

To illustrate some of the more important findings in my 
studies on Trichomonas vaginalis, as found in the genito- 
urinaiA’ system, I am presenting these patients. 

Case I. Trichomonas Prostatitis. — ^Mr. B., age fifty-one 
and married, is referred to me in order to determine if the 
prostate gland may not be the cause of recurrent attacks of 
Trichomonas vaginitis in his wife. 

Except for a slight urethral discharge and occasional 
nocturia, ithis patient has no other urinary complaints. 

The examination of the external genitalia reveals a very 
small external meatus from which a white mucoid discharge 
iv obtained. The rectal examination shows the prostate to be 
slightly enlarged, especially in the left lobe with evidence of 
periprostatitis; the right lobe is normal. The microscopic 
examination of the urethral smear reveals no Trichomonas, 
however, in the prostatic fluid Trichomonas and 2-f pus are 
found. The urine is normal with the exception of a few pus 
clK. no Trichomonas are present. Stained smears from the 
umbra and prostatic fluid reveal no intracellular nor extra- 
nllular diplococci. On exploring the urethra with diagnostic 

3^9 
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sounds, extensive multiple strictures are found. Therefore, 
we can definitely say that this patient has Trichomonas pros- 
tatitis and strictures of the urethra. 

Our technic in searching for Trichomonas is very simple. 
The prostatic fluid or urethral discharge is collected directly on 
a glass slide and spread not too thick. An ordinary cover slip 
is placed over the material and an oil immersion lens is used 
for observation. For office routine this procedure takes little 
time and, in our opinion, has been just as accurate as the hang- 
ing drop, or other more elaborate methods. One examination 
is not sufficient to rule out the possibility of Trichomonas. 
Searches on several different occasions should be made before 
a negative diagnosis is given. 

In the treatment of this patient a meatotomy is first done. 
Then he is given prostatic massages and urethral sounds twice 
a week, and heat, either in the form of diathermy or an elec- 
trical heater, applied to the prostate. Urethral instillations of 
20 per cent neosilvol, or irrigations of potassium permanganate, 
1:3000, are used. This procedure is carried out until the pros- 
tatic fluid is free of Trichomonas and pus cells. In the prostate 
and urethra the Trichomonas usually disappear early, that is 
one or two weeks after the treatment has begun. However, 
the pus cells and other bacteria, usually streptococci, may be 
present for as long as three or four months, and it is impor- 
tant to continue treatment regularly until the prostate is en- 
tirely normal. f 

In a problem such as this, an attempt should be made to 
establish the primary source of the infestation if possible and 
thereby recognize the factors which may predispose to recur- 
rences. In this particular patient, it is apparent since he and 
his wife are both infested that one may be reinfecting the other. 
Unquestionably, in such cases, the reinfestaUon is by se.xual 
intercourse, and if either the male or female is cured, and no 
attempt made to search for the possibility of infestation in the 
other, then recurrent attacks can and do occur. Therefore.^ m 
this instance, we will advise against se.xual intercourse during 
such time as the vaginitis, urethritis, or prostatitis is active. 
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In my second case, the opposite picture is present — the vrife 
is not infested ivith Trichomonas. 

Case II. Trichomonas Urethritis and Prostatitis. — 
This patient is forty-nine years old, married, and presents him- 
self complaining of urethral discharge and burning of five daj^’ 
duration. He fears the return of an old gonorrheal urethritis. 
Extramarital exposure is denied. 













Tim examination, as vou -^ee revpak , 
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the hyperacute stage, which is usually three to six days, he will 
be given only sitz baths and alkalis such as bicarbonate oi 
soda, or potassium citrate. When the acuteness of the attack 
subsides, then urethral instillations and prostatic massages wi 

be carried out. _ v • t 

Many times it is difficult to evaluate in what way the in k- 

tion occurred. In an effort to determine the origin of the in- 
festation, the patient’s wife has been examined and repeate ) 

the smears show no evidence of Trichomonas. c t. • v,n 

During the last few years, I have seen 5 cases of TiitB ■ 

monas prostatitis. I have also had the opportunity to esa« 

many Lsbands whose wives are infested wth Tn*™”® 
and U is surprising to find that a large number, a ^o gh » 
Trichomonas can be found, do have an infected p , 
in the culture from the prostatic fluid streptocom are usuaUy 
found. According to some authors, these Endings w ul^e 
explained by the fact that the Trichomonas va^ 
is not pathogenic but occurs only as a secondary 
sy^bi^sis. Those who bold this belief are of the opinion that 

the streptococcus is the pathogenic ^rgamsm^ genito-urinarj- 
The majority of these men presented 

symproms, and had not an at 

would not have been recognized. Usually ttie 
Trichomonas prostatitis are the same as th 
prostatitis; that is, a persistent urethral J com- 

ing drop, associated with other various gen 
plaints. The condition, however, may s 
urethritis in which the discharge has a ’ j „„ itching of 

ance, burning and frequency of nnnanon, 

smarting of the urethra inay e v;ho did not afi“ 

seen a patient with a Trichomonas ur th ms, 

have an associated prostaUtis. n ^ and consistency’, 

prostate may be entirely normal in . j It is never 

or there may be areas of hardness rnfiUr^j ptostatitis. I" 
tender nor swollen as in acute g urethritis and 

venereal infections those having "“"J*’ reful bacterio- 

prostatitis are not a small number, and if more 
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logical examinations are made, I am sure that in a larger per- 
centage of the cases Trichomonas infestation wll be found. 

My third case is that of a woman with recurrent Tricho- 
monas vaginitis in whom the urinar>' sjnnptoms are pronounced. 


Case III. Recurrent Trichomonas Vaginitis.— Mrs. 
H., aged forty, has been treated elsewhere during the past six 
months for recurrent attacks of Trichomonas vaginitis. These 
attacks have been accompanied by aggravating urinarj^ symp- 
toms of frequency ever\^ two or three hours, nocturia four or 
five times, uith burning and dysuria. Here I should like to 
stress the importance of obtaining a careful and accurate his- 
tor^^ Because of the severe vaginal symptoms of leukorrhea. 
scalding, and dyspareunia which frequently occur in these 
patients, definite questions must be asked in order to elicit 
information concerning the urinarv" complaints. 

This patient has had a complete and thorough examination 
of the gastro-intestinal tract, teeth, tonsils, Bartholin and 
Skene glands as a possible focus for the recurrent vaginitis 
attacks, and all are negative. In the bacteriological study of the 
cultures taken from the vagina and cervix, streptococci have 
been found. I might also add that the same strain of strep- 
tococci has been cultured from the prostatic fluid of her hus- 
band. who, although no Trichomonas have been found, does 
have an infected prostate. 


Because of the patient’s urinarv' symptoms a cysto-urethro- 
scopic examination is done. The urine, as you see, is clear 
and sparkling and a specimen is collected for bacteriological 
study. Your attention is called to the normal capacity of the 
bladder. This is an important obser\'ation to be used in the 
difierential diagnosis from elusive ulcer in which the bladder 
capacity is greatly diminished. 


The pathologic changes are seen on the base of the bladder 
m il«- ri-sion ot. and anterior to the trigone. In some cases 
nne Cltanoes n.ay cstend beyond the trigone and involve both 
■hr nr. ,.ra onnees: ,n others may be limited to the internal 
tn.-.hral sphmccr. Obsen-e the rated, granular, fluffy a„j 
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crepelike appearance of the bladder mucosa. It is a dull, 
pearly gray, and resembles somewhat the appearance of leuko- 
plakia. The borders of this area can be sharply outlined from 
the normal mucous membrane. Notice the small petechial 
hemorrhages around this region which appear very similar to 
the surface of a strawberry. These changes look similar to 
those found in the vaginal vault of many patients with Tricho- 
monas vaginitis. As the cysto-urethroscope is withdrawn into 
the urethra, note the marked edema around the internal 
urethral orifice, and the pronounced changes similar to those 
in the bladder. 

This cystoscopic picture is seen quite frequently in 
Trichomonas vaginitis and I feel that in patients who complain 
of lower urinary symptoms, if these findings are observed, a 
careful search of the vagina should be made for Trichomonas. 

In summarizing the condition of this patient, we find two 
possibilities for the recurrent attacks of the vaginitis. First, 
although Trichomonas were not found in the prostatic fluid 
of the husband, he did have an infected prostate and the 
same strain of streptococci was isolated from the prostate 
as was found in the vagina and cervix of the wife. He, there- 
fore, may be the cause of his wife’s recurrent attacks. Second, 
the cause may be found in the pathology of the urethra 
and the bladder. I have seen patients in whom, after the asso- 
ciated pathology in the urethra and bladder was cleared up, 
there have been no more recurrent attacks. 

In the treatment of this patient until the acute condition 
subsides, we wall follow this procedure: she will be given sitz 
baths, 2 or 3 daily, and internal medication of oil of sandal- 
wood 5 minims, t.i.d., and alkalis such as sodium acetate 
20 grains, or bicarbonate of soda, four times daily. Then the 
bladder is irrigated with an oxidizing agent such as 1:3000 
solution of potassium permanganate followed by instillation o! 

2 to 3 ounces of 15 per cent neosilvol, or 20 per cent argyrol 
twice a week. At the same time, topical applications to the 
urethra of 2 per cent silver nitrate solution, or of I 
cent zinc sulphate are used. If urethral pockets or other per- 
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sistent ducts in and about the urethra are present, it may be 
necessar>'^ to fulgurate them. The second part of the treatment 
will be directed to the husband and the prostatitis treated as 
previously outlined. 

CONCLUSIONS 

1. Each of the three patients presented to you illustrates 
an interesting phase of the Trichomonas vaginalis infestation. 

2. The first is an example of the infestation probably 
through sexual intercourse, since both the husband and wife 
are infested. 

3. The second patient illustrates an infested prostate and 
urethra, but no infestation in the wife. Furthermore, the his- 
tory and examination of husband and wife in this instance 
give no solution as to the source of the infestation. 

4. In the third case, which is that of recurrent vaginitis with 
urinarj' symptoms, we find first that while Trichomonas were 
not found in the prostate gland of the husband, a prostatitis 
was present, offering a possibility for the cause of the recurrent 
attacks of vaginitis. Second, the associated changes in the 
urethra and bladder indicate that the recurrences may be 
caused by these findings. 

5. It cannot be too strongly emphasized that repeated ex- 
aminations of the urethral discharge or the prostatic fluid must 
be made in many instances in order to find the Trichomonas. 

6. In patients with so-called “nonspecific” urethritis and 
prostatitis a more careful examination will reveal a higher per- 
centage of Trichomonas infestations. 
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CLINIC OF DR. WILLIAM P. MURPHY 

From the toicAL Cliotc of the Peter Bent Brigham 

Hospital 


PERNICIOUS ANEMIA 

DIAGNOSIS 

Ik October, 1931, Mr. J. D., a sixty4our-year-old electric car motorman, 
walked into the out-patient department for an e rramin ation. No, he had no 
complaint; he had noticed only slight shortness of breath while walking to 
work, but the boys at the shop had told him that he was losing his usual 
ruddy complerion. Except for a slight pallor, physical examination failed to 
reveal any important indication of the presence of an illness. His color was 
lair, but in a good light the sclerae appeared to be slightly icteric. The ex- 
amining physician, however, was not satisfied to do the customary routine 
examination of the urine and dismiss his patient with a tonic, a word of en- 
couragement and a diagnosis of psychasthenia. He requested a blood count. 
This revealed a red blood cell level of 1,000,000 cells per cubic millimeter 1 
Furthermore an examination of the stained blood film revealed a preponderance 
of large cells with many vcr\" large and oval-shaped forms and a fair number 
of pear-shaped and tailed forms. 


Here then, reasoned the careful examining physician, is a 
man who walked into the hospital after his customary early 
morning run on his car with a red blood cell count of one 
million — certainly not a hv^jochromic type of anemia — for no 
one with this r\-pe of anemia and such a blood count would 
b(' out of bed. Then, too, there was emdence of a macrocytic 
anemia \wth pear-shaped cells and emdent icterus of the 
-clerac. Even in the absence of a bistorj' of sore tongue or 
cln^^iiis and disturbances which result from neural damage, 
the examiner felt iustihed in making a diagnosis of pernicious 
:.ner,-ia and convinced the patient that his condition warranted 
ho^pit.aliration for treatment 

In the hospital the examiner’s diagnosis was further con- 
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firmed by means of a fractional gastric analysis which failed 
to show free hydrochloric acid in any specimen even after 
the injection of histamine and also by the observation of the 
prompt and striking increase and decrease of the reticulocytes 
of the blood during a period of ten days following the intra- 
muscular injection of a highly potent solution of liver extract. 
This patient with continued intramuscular therapy has been 
maintained in a normal state of health with a normal red 
blood cell level (5,000,000 or more cells) and has been able 
for more than five years to continue at work. 

Therefore, because the examining physician was aware of 
the importance of an examination of the blood as well as the 
urine, a puzzling problem was solved and the development of 
complications which might have occurred through delay in 
treatment was avoided. 

With the appearance in a patient of the characteristic 
clinical signs and symptoms a diagnosis of pernicious anemia 
may be made readily and with confidence. Laboratory studies 
of the blood may then be utilized merely to confirm the diag- 
nosis and to indicate the severfty of the anemia or to demon- 
strate the course of improvement of the blood following 
treatment. Unfortunately, however, cases presenting a typical 
picture of this disease represent only a portion of those who wifi 
present themselves for diagnosis. If one is to avoid overlook- 
ing those cases which do not present the characteristic clinical 
picture of pernicious anemia, it is important to study the blood 
routinely. The average physician equips his office so that 
routine examinations of specimens of urine may be made; but 
how many are equipped to make even the simplest blood ex- 
amination by an accurate method? 

The importance of a satisfactory' examination of the blood 
is illustrated by the case of one of my patients, Miss R. O., a 
high school teacher in one of our large cities, who had con- 
sulted 5 physicians because of poor health. She was advd.-ed 
by the last one consulted to obtain a year’s leave of absence 
and to travel for a much-needed rest. Her difficulties steadily 
increased during the trip until finally she collapsed in a small 
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town in India where the only physician for miles around made 
a diagnosis of pernicious anemia and started liver therapy. 
None of the first 5 physicians consulted had made any sort 
of examination of her blood. 

Information sufficient to establish the presence of ^ anemia 
will be obtained by a determination of the hemoglobin level. 
This may be done with reasonable accuracy by the use of a 
standardized Sahli apparatus which is inexpensive and also 
simple to use. Further indication of anemia may be obtained 
by even a brief study of a stained film of the blood. In order 
then to determine the cause for, or type of, anemia present, 
careful questioning as to loss of blood from hemorrhoids or, 
in the case of female patients, from the genital tract is essen- 
tial and the necessity for a guaiac test of the feces to detect 
hemorrhage from the gastro-intestinal tract cannot be over- 
emphasized. 

On the other hand, demonstrable anemia may not be 
present as the earliest evidence of pernicious anemia. Con- 
sequently it is important to bear in mind constantly that a 
rather persistent sore tongue or mouth occurring in a patient 
with no obvious roughening or abnormality of the teeth to 
account for the irritation, which has not been controlled by 
the customary' local applications, may be the first evidence of 
this disease. 


The tN-pical tongue of this disease, rarely simulated by 
that occurring in any other anemic state, with the possible 
exception of sprue, either tropical or nontropical, is dean and 
almost never coaled. Rarely are there locaUzed ulcerations 
a- in canker, but to the contrary the sides or even portions of, 
tu the entire, surface may appear infiamed, with a beefy. red 
color and may often be distinctly glossy. The pale, smooth 
toncue may at limes be present but is more likely to be ob 
^m-ed m hv-pochromic anemia. The glossy, inflamed areas 
vhrrcver present, are highly susceptible to irritation. Hot or 

^ produce such ir- 
> nation thm the food intake becomes limited. Patients usinu 

o ditacuuy m .eating Otem. consequent ft? 
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food intake is decreased. The sufferer tries one set of den- 
tures after another hoping each time to discover some fault 
in the previous ones which would cause the irritation of the 
mouth. These changes in the mucous membranes may precede 
by months, or even a year or two, severe anemia or oUier evi- 
dences of the disease, and may persist constantly or inter- 
mittently for weeks, months or years, failing to respond con- 
siderably or permanently to any treatment other than that 
specific for pernicious anemia. 

Although the sore mouth or glossitis is perhaps most fre- 
quently observed as the forerunner of the disease, dis- 
turbances resulting from neural damage are not infrequently 
present as the primary evidence of trouble and may occur, 
though rarely, in the absence of obvious blood changes. Be- 
cause of the variations in neural disturbances and the bizarre 
or even “atypical” picture occasionally encountered, one must 
constantly be on the alert to recognize them as they may be 
S3nnptomatic of pernicious anemia. Let us realize in the first 
place that their permanency rather than their extent is im- 
portant. In pernicious anemia transient disturbances rarely, 
if ever, occur. Although numbness or tingling or both may 
involve only a hand or even two fingers of one or both hands, 
these wiU be persistently noted throughout the day and the 
waking hours of the night, whereas transient disturbances of 
a similar sort may be observed by the patient with hypochromic 
anemia or without anemia. 

Numbness, tingling or a combination of the two are per- 
haps the most commonly described neural symptoms, and a- 
suggested above, they may be limited in distribution or may 
involve both hands, both feet, and even extend well up onto 
the abdomen and back. As this condition becomes more 
marked, the sense of touch may be impaired. Not infrequently 
the patient complains of an inabiUty to feel the floor v.-ith the 
feet while standing, or there may be a sensation as of walkinz 
on a thick carpet, or. if paresthesias are pre-ent. of walhinz 
on eggs or pointed stones. In one patient, a carpenter, the 
numbness of the hands became so intense that he was unabk 
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to feel the handle of a hammer in his hand. As he glanc 
at the head of the nail to strike d, his grip on the hammer 
would be lost, and he would find it on the floor. ^ _ 

Paresthesia of the hands may become so severe that it i.- 
practically impossible to use the fingers unless protected. Fo. 
this reason one patient constantly wore gloves. housewife 
became practically an invalid owing to the excruciating pain 
induced even by touching her knife and fork at meal time. 

Other common complaints are those of tightness and cold- 
ness of the extremities. Patients often describe these sensa- 
tions by sajdng that they feel as though there were tight 
bandages wrapped about the legs. One patient said he felt as 
though he were standing in a cold stream in hip boots; an- 
other said that her hands felt as though they were in cold water 
with tight rubber gloves on. 

The locomotor difficulties are more readily understood by 
the examining physician than are the neural disturbances which 
produce only subjective complaints. Locomotion may be 
altered at times because of the weakness resulting from severe 
anemia or because of the severe numbness previously de- 
scribed. With involvement of the lateral columns of the spinal 
cord, however, a more severe locomotor difficulty will be 


present. Either a spastic or flaccid paralysis may occur. 
Spastic difficulties are most common and occasionally are of 
such a nature that the knees may be permanently flexed, or 
the thighs may be tightly drawn together, or crossed. The 
reflexes are tj^ically altered depending upon the type of in- 
volvement, but alterations in skin, tactile, pain and tempera- 
ture sense rarely occur. In the presence of marked locomotor 
disturbance the ability to recognize tuning fork vibration over 
the tibiae is almost always lacking. 


Jaundice is rarely present early in the course of the disease 
but may be obser%-ed in untreated patients with red blood cell 
levels of about 2.000,000 or less. The presence of jaundice 
produces the rather hpical lemon or grapefruit colored pallor 
wuh the yellow sclerae which should at least suggest a diag- 
nosis of permaous anemia. At one time this fundice was 
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thought to have been caused by unusual hemolysis of the red 
blood cells, but in view of our present knowledge of the dis- 
ease it seems more logical to relate this, at least in part, to 
decreased utiUzation of the bile pigments. 

FAMILIAL INCIDENCE 

The occurrence of pernicious anemia in two or more mem- 
bers of the same family group has often been noted, and such 
a tendency has been notable in my own series of patients. I 
wish to present briefly a few interesting examples of this. 

Miss D. R., a school teacher, had developed the disease at the age of forty 
and was started on parenteral liver treatment, which has been continued faith- 
fully for nearly five years with complete control of all symptoms. Several 
years after the onset of her illness she brought in her mother, then seventy- 
five years of age, for examination because of the occurrence of symptoms 
atnilar to those which had originally led her to seek medical advice. A diag- 
nosis of pernicious anemia was obvious also in the case of the mother and 
now both receive treatment. 


Miss N. S., a fifty -nine-year -old seamstress, who had been treated in the 
blood clinic for several years, brought in her fifty-sh -year-old sister for e.t- 
amination because of symptoms similar to her own original ones, and again a 
diagnosis of pernicious anemia was readily made. Both these sisters have now 
continued parenteral treatment in the clinic for five years wath satisfactory 
control of those disturbances primarily related to the anemic state. It is in- 
teresting to note, however, that both these sisters also have hypertension of 
moderate degree. 


A third case of rather notew’orthy interest is that of Mrs. F S , who i? 
able to trace the occurrence of pernicious anemia through five generations. A 
cousin (the daughter of the patient’s mother’s sister) is known to have had per- 
nicious anemia, and this disease also exists in a distant relative who is de- 
scended from a common ancestor eight generations back in the relative’s family 

and nine generations from Mrs. S. 

One point of particular interest in the case of Mrs F S is the certainty of 
diagnosis through so many generations. This is because of the fact that the 
same syTnptoms, soreness of tongue and mouth, and extreme hyperesthesia of 
the fingers and hands, had been recorded durin:; the course of a fatal all 
except the last case) illness, associated vrith anernia, in each patient Mrs F 
S., now' seventy years of age, is one of five children, three of whom have 
pemidous anemia. She has three adult children, none of whom has shown 
signs of this dbease. Tw'o sons allhouah married for stverai years havt: n- 
children; the wife of one had a child by a former marrnce Tl.- 

the paUent’s third child, had one child after being married for n.-.t vea'i 
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There has been a steady trend toward fewer and fewer Aildren 
generation so that the famfly is steadily decreasing in number. Each of 
victims of the disease, except those in thb gencrabon who have had the ad- 
of Um therapy, has died before the age of fifty* 


TREATMENT 

The next case which I v^ish to present is that of Miss B. S., a fifty-two- 
year-old cook, who first came to the blood dinic in April of 1936. with a 
normal red blood cell level (6,t)00,000 celb per cubic milliroclcr) and apparently 
in splendid health except for eddence of moderate locomotor difficulty and a 
complaint of persistent numbness of the hands, feet and legs up as far as 
the knees. Approximately eight months previously a diagnosis of pemidous 
anemia had been made while she nns in another hospital. The chief complaint 
at that lime, other than some degree of anemia, the severity of which she docs 
not know, nns extreme locomotor difficulty so that she could neither stand 
nor walk without aid. 

While in the hospital treatment by means of intramuscular injections of 
liver extract v'as started. This consisted of injections of 5 cc. of a solution 
of Uver extract of low concentration twice a day for about tw’o months, after 
which time she received a similar injection once a day until she entered our 
blood dinic eight months later. During this time the injections w’crc given by 
a district nurse whose daily charge was fifty cents. 


This case illustrated two important points. In the first 
place we must all agree that an adequate amount of Uver sub- 
stance was administered to produce and maintain a- normal red 
blood cell level (5,000,000 or more red blood cells per cubic 
millimeter). In the second place as was to be expected from 


the use of a sufficient supply of Uver substance to maintain 
the blood at that level regardless of the method of adminis- 
tration, an improvement in locomotor and other disturbances 
caused by neural damage occurred, and we find the patient 
returned to a rather satisfactory state of health. 

But what has it cost this patient, dependent upon her own 
carmngs for a hveUhood, to obtain this amount of improve- 
ment? The daily cost of Uver extract (on the basis of 1 in- 
jecuon daily of 5 cc.) was 62% cents. In addition to this she 
pa,d 50 cents for each mjection. Thus her actual expense for 
three hundred and sixty-five days would be $410,631 This 
amount does not take into consideraUon the original cost of 
phpidan’s te, par bar loss o! eSIlg pt j, 
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during this time, as it was practically impossible for her to 
work and receive the daily injections. 

What a contrast to her experience is that of the patient in 
our blood clinic who finally convinced her of the needlessness 
of such treatment and persuaded her to arrange for subsequent 
treatment in the clinic. His case is as follows: 


Mr. W. P,, a war veteran, forty -six years of age, who had essentially 
comparable neural disturbance, except that locomotion was less strikingly af- 
fected, has been under treatment for four years,, receiving injections of 3 cc. 
of a concentrated solution of liver extract at intervals of slightly more than 
four weeks. In order to maintain his blood at a level constantly above 5,000,000 
cells per cubic millimeter and to bring about almost complete allex’iation of the 
neural disturbances, he has received not over 12 injccUons per year at $1.20 
each or less than $15.00 a year. Even allowing for the extra cost of a nurse, 
or even of a physician to give the injection, the expense is still minimal. 


It is not logical of course to contrast the treatment received 
by two individual patients, for each patient’s needs vary, de- 
pending upon several circumstances. As I have previously 
reported, however, the average patient in our blood clinic re- 
quires only 1 injection of either 1 or 3 cc. of concentrated 
solution of extract every three or four weeks in order to main- 
tain the blood in a normal state and to produce an optimal 
state of health. Were the patient to receive the maximal 
amount of treatment (either 1 or 3 cc. per week), the expense 
of treatment would be relatively small in contrast to that of 
daily injections. The difference in the inconvenience to the 
patient is considerable. 

Are we not as physicians, to some extent at least, con- 
servators of our patients’ money? Should we not utilize those 
available means of treatment which will best serve the need- 
of the patient and which will accomplish the desired result 
with a minimum of expense and inconvenience to the patient = 
The surgeon no longer sprays the operating room with car- 
bolic acid in order to avoid wound infection, and the car- 
dioloaist is no longer content to treat his patient with hit-or- 
miss dosages of digitalis of low or unknown potency. Is not 
the patient with an anemia readily controlled by the anti- 
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anemia factor contained in liver entitled to treatment by mean? 
of the most modern therapeutic measures available:' 

Although the introduction of a liver extract so prepared a^ 
to be of practical value for parenteral injertion rvas heralded 
as a definite improvement over the use of liver substance per- 
orally, the development of the means of preparing more con- 
centrated extracts for intramuscular injection without appre- 
ciable loss of potency and without those irritating substances 
so characteristic of the less carefully refined material is, par- 
ticularly for the patient, a most important step in advance. 
It seemed almost miraculous to be able to produce the striking 
results observed following the use of a liver extract so con- 
centrated that 3 cc.* contained the active substance from 100 
Gm. of liver. It seems even more remarkable, however, to 
realize that even further concentration has been accomplished 
so that one third of this volume or 1 cc.* contains the active 
principle from 100 Gm. of liver without loss of potency. The 
results of the use of this most highly concentrated extract after 
one and one-half years of experience with it have been reported 
elsewhere by the author^ but a brief review of its use in one 
patient may suffice to indicate the advantages of this modern 
means of therapy. 


Miss F. C., a twenty-seven-year-old salesgirl, entered the hospital on April 
9. 1935, n-ith a red blood ceH count of 1,000,000 pet cubic millimeter. An in- 
K'rtion oi 4 vials or 4 cc, of a highly concentrated liver extract (Lederle) 
derived from 400 Gm, of liver, was given the following evening, followed on 
ihc moming of tbc filth day by a reticulocyte peak of 3Z£ per cent By April 
c'" had risen to 3,170,000, a daily increase of IVOaoo 
Gn .\pnl another injection of 1 cial or 1 cc, was given. By May 22 iw’ 
the red blood cell count had reached a level of 4,550,000 since which thie fnn 
(.. ^eiuemhcT :9, 1936) she has received 21 injections, each 1 vial or 1 cc^ 
..1 hiphK concentrated fiver extract intramuscularly, 


uus ..auviu aas uiereiore received 26 cc. or 26 vials n 

N N K hedcric Laboratories, Inc., Pearl River, N. Y. 
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cells per cubic millimeter. She has remained steadily at work 
since May, 1935, returning to the clinic for an injection of 1 
cc. of liver extract only at intervals averaging slightly over 
three weeks. A blood examination has been made at prac- 
tically each visit in order to insure maintenance of the blood 
at a normal level. 

The need for regulation of the amount of liver substance 
necessary for the adequate treatment of each patient accord- 
ing to his own requirement has been mentioned. It is difficult 
to state arbitrarily how frequently a patient’s blood should 
be examined in order to insure its maintenance at a proper 
level, for this again varies according to certain factors present. 
Immediately following the reticulocyte rise precipitated by 
initial treatment, it may be well to examine the blood at each 
weekly interval that the patient returns for an injection, un- 
til a normal or 5,000,000 level has been reached. Examina- 
tions thereafter may be made at intervals of one, two or three 
months, depending upon the state of the blood. If it remains 
well up to normal, the less frequent intervals may be suffi- 
cient. If there is a lag or tendency for the blood level to drop, 
more frequent examinations will be needed. 

The occurrence of an infection or other complication 
usually is an indication for examination at more frequent in- 
tervals than might otherwise be necessary. .After the amount 
of treatment necessary to maintain a normal blood level ha- 
been established by treatment for a year or more, e.xaminations 
of the blood levels may be made only once during four to six 
months, providing no complication occurs during this time. 
In no case is it sufficient to test only the hemoglobin level 
during the course of maintenance treatment because in per- 
nicious anemia this may not satisfactorily indicate the condi- 
tion of the blood. It is best to follow both hemoglobin and 
red blood cell levels and certainly the latter. If the level of 
the red blood cells is not compatible vrith the clinical state of 
the patient, an examination of the stained blood film will allow 
one to decide whether or not the technician has counted the 
cells correctly. 
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This is illustrated by the case of a patient, Mr. A. M.. , 

to me for consultation. Mr. A. M. had begun Ueatmcnt at a time r.hcn Ib^. 
was eWdence of neural damage which resulted in moderate locomot-r ou..- 
culty This condition improved rvith treatment, but at the end of a 'car .crc 
was again ecadence of progression in spite of the fact that suff.dcnt liver v.-a= 
being taken to maintain a count reported to be around S.OOO.CCO. ^ 
laboratorv', however, the red blood cell level was found to be only 3,:OO.C>.0. 
WTjich count was correct? An e.vamination of the stained him showed the pit-- 
ence of many oval macroc\-tes with a tendencj’ to increased sire of the cells 
(confirmed by determination of the indindual cell volume) and also many 
pear-shaped cells, a picture hardly compatible with a normal count. More in- 
tensive treatment was instituted, and as the blood returned to normal the neural 
disturbances again decreased. 

The red blood cells, in the presence of a normal level even 
in a patient 'with pernicious anemia, should be normal botli 
as to their appearance in a stained film and as to individual 
cell volume as determined by the hematocrit method. 

PROGNOSIS 

A question frequently ashed by one’s patient is, “How 
long must I continue to take liver in some form in order to 
remain well?” The answer is, that in the light of our present 
knowledge of the disease, treatment should be continued 
throughout life. This answer usually provokes the second 
question, “How long may I expect to live providing treatment 
is continued?” The answer to this seems to be equally well 
established on the basis of our experience with treatment dur- 
ing a period of over ten years. In so far as the pernicious 
anemia is concerned, one should expect to live at least as long 
as the average indimdual of his own age. In other words a 
satisfactorily treated patient should not die from circumstances 
associated wi& pernicious anemia but tatber from some totallv 
mdependent illness. Of course it must be realized that manv 
complicating illnesses are of such a nature that it ^ 

pernicious anemia so that the terminal illn J ^ 

difficulties related to that disease. ^ mclude 

The following cases are illustrative of tvnirai » • 

in respect to life expectancy. Wical expenences 
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IVIrs. R. G., a housewife, was first diagnosed as having pernicious anemia 
in the fall of 1921, at the age of forty -five. Transfusions were effective in 
maintaining life through three relapses until the early spring of 1925, when 
liver treatment was begun. Treatment has been continued rather satisfactorDy 
up to the present time and the patient remains in excellent health at the age 
of sixty-one. According to figures published by the Metropolitan Life Insur- 
ance Company^ the expectation of life at birth from 1911 to 1935, the last 
report available, was fifty-nine and nineteen one-hundredths years. Their fig- 
ures also show an expectation of life of twenty-four years for a white female 
forty-five years of age in 1921. One may therefore expect this patient to live 
to be sixty-nine years of age. The prognosis is excellent. 

Mrs. J. G., a widow, has been observed in the out-patient clinic from 
time to time because of various ailments since 1915. Up until the spring of 
1926, w^hen a diagnosis of pernicious anemia was made at the age of skty-fivc, 
none of these w^as of such a nature as to suggest this diagnosis. Since 1926, 
when liver treatment was started, hjTDertension gradually developed during the 
first two or three years and four years ago when the patient was seventy-one 
years of age diabetes mellitus appeared acutely. From the time the diagnosis 
was made until the spring of 1931, treatment consisted either of whole cooked 
liver or peroral extract. Since that time intramuscular injections have been 
used. In spite of the complications noted, this patient at the age of seventy- 
five remains in a fair state of health vith a normal red blood cell count. 
Again using the Metropolitan Life Insurance Company’s' expectation of life 
figures one might expect this patient to live eleven and seventy -five one-hun- 
dredths years after the age of sLxty-five or approximately to the age of seventy- 
seven. Certainly one could hardly expect a longer life for an individual with 
hypertension and diabetes alone. 

By far the greater number of persons show evidence of 
pernicious anemia between the ages of fifty and seventy years 
than at any other age. The exceptions to this rule, however, 
are interesting. One patient now being followed in the clinic 
at the age of eighty-five had nothing in her history or symp- 
tomatology to suggest a diagnosis of pernicious anemia until 
after her eightieth birthday. She is still in excellent health. 

In several instances the onset of the illness occurred before the 
age of twenty. I have just had occasion to study a girl, thir- 
teen years of age, who presents a tj^pical blood picture of per- 
nicious anemia, has complained of intermittent, fairly long 
inter\'als of sore tongue, has achlorhydria even after the 
use of histamine, and whose blood response to intramuscular 
injections of liver extract has been excellent. negative- 

family history, absence of enlargement of the spleen and 
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normal fragility of the red blood cells make a diagnosis o 
hemolytic ictero-anemia highly improbable. 

In view of the accumulating number of patients with ex- 
periences similar to tlie tjTiical ones presented, it is obvious 
that the life span of the pernicious anemia patient may be 
lengthened by at least ten years (except of course in the older 
age groups in which the life expectancy of the normal is le^s), 
and by continuance of careful control and advice, the life span 
need not be limited by disturbances directly credited to per- 
nicious anemia. 

Although the prognosis, so far as expectation of life is con- 
cerned, in a patient with uncomplicated pernicious anemia, 
may be considered to be excellent, maintenance in a stale of 
economic efficiency for the duration of life is to be considered 
of almost, if not quite, equal importance. Perhaps the greatest 
difficulty encountered in this respect is the occurrence of dis- 
ability resulting from sclerosis of the spinal cord. According 
to data recently reported the author® concerning the com- 
plications occurring in 440 cases, 270, or 61 per cent, pre- 
sented signs or sjTnptoms indicating some degree of sclerosis. 
Only 151 had effidence of lateral column involvement, while 
42 had ewdences of severe locomotor difficulty. Little need 
be said here in regard to the value of liver therapy in prevent- 
ing and improN-ing these disturbances inasmuch as this sub- 
ject has been discussed in many reports. An excellent review 
of the literature on this subject has recently been presented by 
Schaller and Newman.'* 


From the emdence now available, certain facts concern- 
ing the disturbances associated with neural sclerosis seem to 

be well established, and it may be desirable to mention them 
here. 

In order to prevent progression of these disturbances to 
^uch an extent that the patient will be permanently handi- 
capped m respect to locomotion, it is important to start in- 
icn^nc li\er treatment early and to contlrmp ^ 
iW-.icc w m.iintain the red blood cell count at a v 

h uot done aud desJb”! ^ t 
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allowed to continue for a period of months or yearS; consider- 
able improvement is not to be expected. 

If the blood is maintained in a norma] state (5fi00,Q00 
or more cells per cubic millimeter)^ disturbances resulting 
from neural sclerosis do not appear. If they are present when 
treatment is started^ they do not progress, and improvement 
occurs. The amount of improvement will depend upon several 
circumstances but primarily upon the amount of nerve damage 
present at the time adequate therapy is instituted, which in 
turn usually is dependent upon the length of time that elapses 
before satisfactory treatment is established. 

Satisfactory results will be obtained with maintenance of 
the blood in a normal state regardless of the method of ad- 
ministration of liver therapy. As this is most readily accom- 
plished by means of parenteral therapy, this method is con- 
sidered the one of choice. 

The institution of exercises designed to retrain the muscles 
paralyzed and to improve the balance of the patient may 
favor more rapid and complete recovery of the function of 
locomotion. 

So many excellent, almost miraculous, results have been 
observed in patients exhibiting marked locomotor difficulties 
that it is very difficult to choose one or two of the most in- 
teresting to present. On the other hand, the failures have been 
so unusual that the following case may best illustrate the points 
emphasized above. 


Mr. J. Oo a forty-five-yeai--old irar veteran, presented himself for treat- 
ment v?ith a red blood cell count of 900,000. He wa5 unable to or to 
stand vdthout aid. This patient bad been treated in a veterans* hospital dur- 
ing a tv;o-year period, usually with a moderate dose of a council -accepted hvtr 
powder. Locomotor difnculties had been present durin:; this period, and m 
spite of some liver therapy the red blood ceQ level had not only remained iub- 
normal but also had actually dropped to the low level recorded. Of course the 
result u'as progression of the cord diScuIty to the worst possible state With 
intensive treatment by mcarxs of intramuscular injections it has teen po‘*ib!- 
to maintain the Wood in a salisiactory sute, and locomotion has been slightly 
impro'ved. Further improvement probably cannot be obtained because of th'^ 
degree of damage present. .\s a result of inadequate therapy this patirn: v,i.. 
be unable to become an economically eScient member of society ffad he re- 
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cdved earlier the benefit of adequate treatment, so readily available, tbi^ 
tragedy need not have occurred. 

The cases of the 2 following parents illustrate the bright 
side of the problem-, in the second instance even in spite nl 
rather prolonged inadequate therapy. 

Mrs, A. a tMrty-dght-year>old bouscuife, began Ircalmcnl in Januarv* 
of 1932 with intramuscular injections of a concentrated solution 
tract. At this time she was confined to bed and was unable to walk because 
of locomotor disturbances resulting from spinal cord sclerosis. The red oo 
cell level was then 2,000,000 cells per cubic millimeter, hardly low enough to 
increase the locomotor diaculty because of weakness. As treatment brought 
the blood levels back to normal and exerdses designed to retrain the paralyzed 
muscles were carried on, locomotion improved. At first it w^as ncccssar>* to 
lift her into and out of an automobile and to a wheelchair in order to get her 
to the clinic for treatment. Within three months she was able to nalk alone, 
and today she is a picture of health and has no evidence of locomotor dis- 
turbance. 


The diagnosis in this patient v^as made and intensive 
treatment begun early in the course of the disease before the 
spinal cord damage had advanced to an irreparable stage. 
Under such drcumstances even those evidences of pernicious 
anemia, which may prove to be serious handicaps to economic 
efficienc}^ are readily controlled. 


, In Januao" of 1932, Miss R, 0-, previously mentioned, a forty -five-year-old 
school teacher, whose illness began rather insidiously with frequently recurring 
auacks of diarrhea over a period of several years, followed by a tendency to 
urc cai^ily and a sore tongue and mouth, presented herself fox treatment. 

During the early part of her illness several physicians, who were con- 
«^uUcd, failed to make a diagnosis, but on the advice of one of them, a year’s 
leave of absence was taken to travel and rest. WhUe traveling fatigue became 
more and more intense, the diarrhea inaeased, and evidence of cord sclerosis 
appeared making funhei travel impossible. She then consulted a medical mis- 
^lonarA-, the only physician in the vicinity of a small town in India, who made a 
duignosis of pemidous anemia and advised liver therapy. Her condiUon im 
proved .umcienUy to allow her to continue her journey. During this time 
.omc ev.dcna locomotor difficult' had appeared, but wMle at a W 
<lin.r m the \\cJt. it became acutely worse following an “adjustment" Tf 
U.c ^pinc, uhich was to have “cured” her illness. At this “dmie" ^ 
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all, however, liver treatment was continued irregularly, but it u’as not of suf- 
fident intensity to bring about any considerable improvement. 

She had presented herself for treatment, however, after a period of rather 
intensive liver therapy, and therefore, her blood was in a fairly satisfactoo’ 
state although the attacks of diarrhea persisted unless controlled by opiates, 
and she was unable either to stand or rraJk unless supported. Intensive intra- 
muscular liver therapy and e.vercises for the purpose of retraining the paralyzed 
muscles and improving the balance u^ere started. In spite of the long-standing 
and progressive locomotor difSculty this patient has been able, after appro.r- 
imafely two years of incapadty, to return to her teaching posidon in an c.t- 
cel/ent state of health and without suffident locomotor difficulty to be recog- 
nizable by one not familiar with her condition. 


Needless to say such a splendid improvement has not been 
obtained by a careless, haphazard observance of the treatment 
instituted, but it is the result of the most meticulous attention 
to all the details of treatment, especially those necessary for 
maintenance of the blood in a perfectly normal state, and an 
indomitable will to return to a normal state of health and to 
the status of a self-supporting member of society. 

W^at a pleasure it is to supervise the treatment of a pa- 
tient whose cooperation and desire to recover a normal state of 
health has been so enthusiastic! The majority of patients 
with pernicious anemia will be found willing and anxious to 
cooperate. With sympathetic encouragement and thoughtfully 
considered advice in respect to the details of treatment of the 
various problems as they arise, results equally satisfactory' 
may be obtained in virtually all instances. 
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In Conjunction mith the :v-Ray Department or the 
Massachusetts General Hospital 


THE LEUKEMIAS : THEIR DIAGNOSIS, PROGNOSIS 
AND TREATMENT 

In sketching for you the diagnosis, prognosis, and treat- 
ment of the leukemias, I must ask you to consider not only 
chronic mi'clogenous and chronic Ijnnphatic leukemia but also 
those rarer forms of the same group of diseases, aleukemic 
leukemia (both myelogenous and lymphatic), pseudolenkcinia, 
and acute leukemia. Since our allotted time is so short, it 
occurred to me that I might more clearly convey to you the 
usual course and' clinical picture encountered in these condi- 
tions by presenting imaginarjr rather than real patients. I 
have, therefore, telescoped the more common events and find- 
ings into single cases and offer them as samples of "what one 
might expect to meet ndth in a general practice. 


CHRONIC MYELOGENOUS LEUKEMIA 
T.ct US. then, consider Mr. A., a man in his late thirties, 
who comes to us complaining of fatigue and of the presence 
of a mass in the abdomen. Giving no definite date of onset 
<•( hi>; symptoms, he tells us that for the past six to' eight 
memth^ he has felt somewhat unwell, and that three months 
-em he noted a mass in the left upper quadrant of the ab- 
domen Although not painful, a sense of pressure and a dull 
,u hmu m the region of the tumor first drew his attention to it 
On closer questioning he admits some loss of weight, increased 
v»g„e sa„ric distress. He s Jtly S 
.scMve Meedme or abnorBral bruising, end adds fte, 
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had not been for the insistence of his wife, he would not have 
consulted a doctor. 

When we examine him, we find h'ttle to attract our atten- 
tion excepting a slight pallor, a warm skin, and an enlarged 
spleen; the latter, on careful palpation, is observed to extend 
to the level of the iliac crest. On examination of his blood, 
however, we discover a slight anemia (3,900,000 red corpuscles 
per cubic millimeter), and a leukocytosis of 150,000 per cubic 
millimeter. A study of the white cells in the stained smear 
shows them to consist almost entirely of elements of the poly- 
morphonuclear series at various stages of maturation. The 
predominant cell is the myelocyte, but we find, in addition, 
many immature polymorphonuclears, a few myeloblasts, and 
an occasional nucleated red cell. The red cells themselves 
show only slight changes in size and shape and seem to be 
fairly well filled with hemoglobin. We decide that the plate- 
lets are somewhat increased in number. Moreover, on two 
consecutive determinations the basal metabolism rate is ele- 
vated above plus 40 per cent. 

As the diagnosis is obvious, we inform the patient's wife 
of the situation and tell Mr. A. himself that he has a disease 
which is quite susceptible to :r-ray therapy, but that treatment 
will have to be repeated from time to time. Consequently, 
after a day or so on a diet high in carbohydrates and sugar in 
order to prevent roentgen sickness (a possibility, by the way, 
which should never be mentioned to the patient), our radioioght 
administers 200 r at 200 K.V. peak through a 15 X 1 5 cm. 
lateral portai to the spleen. As this dose is well tolerated, 
similar treatments are given on successive days until a total 
dosage of 600 r is reached. Upon completion of his course of 
therapy iMr. A. goes home and is told he may do anything he 
feels like doing. No medicine is prescribed. 

Eight weeks later our patient comes back for observation. 
proud of having gained 10 pounds, and feeling better than he 
has in several years. The spleen now e.xtends only to the co-> 
tal margin; the white count Is 20,000 per cubic millimeter. 

A few myelocj'tes are still present in the smear, but aside fro.m 
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this, the blood looks fairly normal. Since there \s no im- 
mediate need for further roentgen therapy, we advise him to 
resume his normal actmties and to return later for examina- 
tion. . , f 

During the next few months Mr. A. reports at intervals of 

six to eight weeks. We note at each visit a gradually rising 
white count, an increasing immaturity of the leukocytes, and 
a slowly enlarging spleen, but since he feels perfectly well, 
treatment is withheld. About the sixth or seventh month after 
the completion of the first series of treatments, however, the 
white count has again reached 75,000 per cubic millimeter, and 
from past experience we know that the old sjmiptoms of 
fatigue and sweating will shortly make their appearance. 
Therefore, another course of therapy similar to the first is 
advised and administered — its efiect on the spleen and while 
count being essentially the same as that produced by the first 
course. 

For the next two years Mr. A. continues to work, enjoys 
golf, and feels in every way normal, with the exception that 
on one or two occasions he states he has suffered for several 


days from a “pleuritic” pain in the left lower chest and a 
nagging dull ache in the left shoulder. (Symptoms such as 


these are obmously produced by infarcts of the spleen and 
have no great significance.) Nevertheless, as time goes on, 
we obsen-e that the results of radiation are less marked; after 
treatment the spleen does not diminish in size as it did in the 


earlier phases of the disease, the white count rises more rapidly, 
and treatments must be given with greater frequency. 

In the latter part of the third year of his filness, we find 
the effect of radiation lasts a scant two months. Within a 
-hort time an abrupt change takes place in his condition An 
occ.as.onal purpuric spot appears on the legs; fatigue and ex- 
haurtmn become prominent symptoms; splenic pain troubles 
iunv. a simht fever rs detected from time to time. Ihe splee^ 
now at the level of the umbilicus, no longer regresses S 
tnatmem; the red corpuscle count gradudlv hSv ^ 
o< .o».ooo 
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mains elevated at the 50,000 level or above and resists farther 
reduction; myeloblasts appear in greater numbers in the 
stained smear, and the platelets become scarcer. Therapy no 
longer produces clinical or hematological improvement. Three 
weeks or so after the final treatment, Mr. A. takes to his bed. 
He now shows considerable emadation; purpuric spots crop 
out on the arms, legs, and trunk, some oo 2 ing of blood occurs 
from the gums; a small area of gangrene appears in the mouth; 
scattered rales may be heard at the bases of the lungs; and, 
finally, a continuous low-grade fever and a rapid pulse herald 
the end. His wife inqm'res about blood transfusion, but we 
inform her that it would not only do no good but might make 
her husband more uncomfortable. Thus, approximately three 
years from the beginning of his first symptoms, after a period 
of four or five weeks in bed, our patient finally succumbs to 
his illness. 

The foregoing description depicts the ordinary course and 
usual findings in an uncomplicated case of chronic myelogenous 
leukemia. Lack of time forbids a full description of all its 
possible clinical manifestations, but brief mention of certain 
ones might be made. In some instances the course is either 
shorter or longer than the one given here. For example, one 
of our patients has been known to have had the malady for at 
least eighteen years, and, although treated at rare intervals, 
she is still living and enjoying an active life. At times diver- 
gence from the classical blood picture is encountered. We 
have now under observation two examples of the disease ac- 
companied by polycythemia, each with red cell counts above 
7,000,000 per cubic millimeter. Similarly, variations in the 
phj^ical findings occur at different stages of the malady. 
Some patients develop leukemic retim'tis, others failing hearts: 
some may show no purpuric manifestations before death, 
others, on rare occasions, may exhibit infiltrations of the neo- 
plastic tissue into the skin. And finally, while in our experi- 
ence asdtes is not infrequently a terminal event, priapism— 
so frequently mentioned in the textbooks— we have obser^-ed 
only once. 
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In summary, the diagnosis offers no difficulUes, the prog- 
nosis for at least two years of comfortable life is excellen . 
and, although arsenic in the form of Fowler’s solution is recom- 
mended by some, in our opinion high voltage a:-ray therapj 
as often as may be indicated in each individual case is the 
therapy of choice. 


ALEUKEMIC MYELOGENOUS LEUKEMIA 


A woman, let us say in her early fifties, enters the hospital 
for study. The diagnosis of pernicious anemia has been made, 
but she has failed to respond to adequate doses of liver. Her 
story is one of several months’ weakness, exhaustion, dyspnea, 
palpitation and increasing pallor. Perchance she may have 
had short periods of fever. No other significant information 
IS obtained either from her or from her anxious family. WTien 
we examine her, we note the marked pallor, the presence of a 
few petechiae on the shins, and a spleen palpable possibly 6 to 
8 cm. below the costal margin. 

Examination of the blood reveals a puzzling picture. The 
white count is 4000 per cubic millimeter, the red blood cor- 
puscles 2,500,000 per cubic millimeter, and the hemoglobin 
60 per cent — a color index sufficiently high to justify a sus- 
picion of pernicious anemia. A stained smear, however, shows 
certain unusual features. As in pernicious anemia, the red 
cells are on the average somewhat larger than normal, are 
well filled with hemoglobin, and exhibit considerable variation 
in size and shape, but the platelets are definitely fewer in num- 
ber than we should expect in that disease. Moreover, the 
polynuclear cells, instead of showing aged forms (5 or 6 lobes), 
are. on the whole, quite young; a few myelocytes are present’ 
and careful search may disclose an occasional myeloblast’ 
We suspect aleukemic myelogenous leukemia and feel more 

certain of that diagnosis when the basal metaboUc rate is found 
to be plus 40 per cent. 


In order to settle this important question, that of a dis 
pH- wuh a fatal prognosis, a surgical colleague per forms a 
luopry on foe slernal marrow; and when foe paMo^e- 
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ports “myelogenous leukemia/' or “aleukemic myelosis,” our 
diagnosis, suspected from the examination of the blood smear, 
is verified. In retrospect, we recall that the spleen seemed 
too large and the petechiae somewhat unusual for pernicious 
anemia, but admit that the diagnosis could not have been 
made with any certainty without the evidence obtained from 
the biopsy specimen. 

In contrast to the classical type, in this form of the disease 
the prognosis and indications for treatment are by no means 
obvious. Length of life varies from a few months to one or 
two years, and on occasion a patient may live five or six years. 
In general, however, aleukemic myelogenous leukemia has a 
shorter course than the leukemic form of the disease; but, so 
far as I know, there are no signs which enable one to predict 
with any degree of accuracy how a particular patient will be- 
have. Treatment, too, is more difficult to plan. Seldom produc- 
ing brilliant results, high voltage :r-ray therapy to the spleen, 
nevertheless, is always worthy of trial. More often than not 
it is injurious, at times producing a greater degree of anemia, 
or even enhancing the purpuric tendencies, but the same unde- 
sirable results may also be seen after blood transfusions. 
There is a possibility that “spray irradiation” of the whole 
body may prove of value in certain cases; at the present time, 
however, this type of x-ray therapy has not yet been ade- 
quately investigated. We can only conclude, then, that each 
case of the disease requires individual handling. The most 
important fact for the medical attendant to remember, par- 
ticularly when faced by insistent relatives, is that it is in- 
cumbent upon him to avoid making his patient wori^e by 
ill-considered therapeusis. 

CHRONIC LYMPHATIC LEUKEMIA 
Miss H., a spinster, possibly forty-two years of a^e, comes 
to us because of the presence of enlarged glands in the 
and groins. She admits these tumors first appeared about a 
year ago, but since they were nontender, painless, and sta- 
tionary^ in size, MLs H. did not consult a doctor. Durinz U.e 
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past four months, however, a loss of 5 pounds m weight, in- 
creased fatigabdity, gradual enlargement of the glands, and 
disturbing comments of friends finally induced her to seek 
medical advice. A more detailed inquiry into her medical his- 
tory' fads to account for these swellings, and adds no facts 

of importance. _ _ _ . 

Upon examination, our patient, in addition to showing 
moderate pallor, exhibits enlargement of the glands on both 
sida of the neck, in each axiUa, and in each groin. In each 
site they range from 6 to 10 in number, and VBxy in size from 
1 to 4 cm. Their consistency is firm, elastic rather than hard, 
and they move freely beneath the skin. An enlargement of 
the spleen is present, this organ projecting 6 cm. below the 
costal margin. 

Examination of the blood reveals a red corpuscle count 
of 3,500,000 per cubic millimeter, the hemoglobin is 60 per 
cent, and the white cell coimt 100,000 per cubic mdlimeter. 
A stained smear shows that 90 per cent of the white cells are 
small l}Tnphocytes, relatively normal in appearance. The red 
cells exhibit moderate variations in size and shape; the plate- 
lets are somewhat diminished in numbers. 

With the diagnosis of chronic lymphatic leukemia thus es- 
tablished, we repeat to kliss H, what we said to the patient 
nnth chronic myelogenous leukenua, and plan our high voltage 
x-ray therapy as follows: 600 r through adequately sized 
fields (ordinarily 10 X 10 cm.) to each group of glands in the 
neck, axillae, and groins, and the same amount, through a 
larger field (15 X 15 cm.), to the spleen. Under ordinary 
circumstances this amount of irradiation will bring about 
marked regression in the size of the tumors, and wiU reduce 
ihc white count m less than 25,000 per cubic millimeter. Oc- 
casionally certmn sites wiU require more therapy than here 
omlined: usually, however, they may be further treated with 
^afe y, since the effect of roentgen therapy on the white coT^ 
m this disease is not so marked as in the myelogenous 
•• ftcr the initial course of treatment, the patient returnTf ' 
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circumstances of the case. But since in this disease the blood 
is not the sensitive indicator of the need for therapy that it is 
in myelogenous leukemia, decision in regard to treatment must 
be based on other findings. Because some padents feel well 
with a leukocytosis of 75,000 per cubic millimeter, others 
miserable at a level of 20,000, the general feelings of the in- 
dividual in conjunction with the complete physical findings 
are of more importance than the condition of the blood. In 
some instances sarcomatous infiltration takes place info 
the skin, subcutaneous tissues, bones, nervous system, con- 
junctivae, tonsils, pleurae, stomach, liver (with jaundice), kid- 
neys, prostate, or testes. Regardless of the site, such abnormal 
tissue should be adequately irradiated. The dermic form of 
the disease, mycosis jiingoides, which is merely a lymphoblas- 
tomatous neoplasm first manifesting itself in the skin, fre- 
quently exhibits a leukemic blood picture in its later phases, 
and as such, should be treated as an ordinary case of lymphatic 
leukemia. Obviously, then, there are no hard and fast rules 
applicable to every case. Each must be regarded as a separate 
problem. 

The length of life from the onset of the first symptom 
varies remarkably from one case to the next. As a genera! 
rule, the disease seems more benign in patients over sixty-bve 
than in those under forty-five. In this clinic we have observed 
patients who have lived only six months, others who have lived 
nine to ten years. Yet, you must be warned that a prognosis 
derived from the first clinical impression is not always correct. 
As an example of this, the following instance comes to mind. 
Two years ago, a patient, apparently moribund, whose symp- 
toms had appeared only eight weeks previously, was given 
unusually heavy irradiation through large fields to the chest 
and abdomen despite the fact that he showed ascites, general 
anasarca, and pulmonary' edema. Three months latc-r, he had 
recovered sufficiently from bis malady to go on his annual 
duck shooting e.xpedition. At the present time he is still livina 
and carrying on his business. 
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aleukemia and pseudoleukemia (LYMPHATIC TYPE; 

Since the pathologic histology of all three conditions is the 
same, the terms lymphatic leukemia, aleukemia, ^ and pseudo- 
leukemia do not define separate diseases, but designate clinical 
variations of a single morbid process. The qualifying term 
aleukemia has been applied to those cases with normal or 
subnormal total white counts that have a lymphocytosis above 
60 per centj pseudoleukemia, to cases that show no definite 
evidence in the peripheral blood of the neoplastic process 
going on in the lymph glands and spleen. That all of these 
conditions are phases of lymphatic leukemia is illustrated by 
one of our former patients, who, during seven years’ observa- 
tion, passed from the leukemic, through the aleukemic, and 
into the pseudoleukemic phase in which he died. Preferably, 
we should employed Mallory’s designation of “lymphoblas- 
toma” to include all tumors arising from the lymphocyte, and 
should add to it the necessary clinical qualification, e. g., 
“lymphoblastoma aleukemicum.” 

As we have seen, lymphatic leukemia is readily diagnosed 
from the blood examination alone. Usually in the aleukemic 
phase, the peripheral blood enables us to be certain of the 
diagnosis, but on occasion a biopsy is necessary. In the 
pseudoleukenuc phase, however, a biopsy of a lymph gland is 
always required if we are to have our clinical impression con- 
firmed. 

Neither the course, prognosis, nor treatment of these two 
phases oi the disease differs essentially from that of lymphatic 
leukemia. If anything, when we contrast either one with 
lymphatic leukemia itself, we are apt to find its course more 

bi7.arre, its prognosis more unpredictable, and its treatment 
n’lore perplexing. 


acute (MYELOBLASTIC) leut:emia 
\\ u are called to see a boy eisht vearQ n-f i. i 

i" lor .he pest .e„ days tgltr. of’ 
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the lad was put to bed by bis mother for what seemed to be 
an ordinary attack of grippe. After a few days of malaise and 
fever, however, he recovered sufficiently to return to school. 
Soon thereafter, the mother noUced his lack of appetite and 
his unusual weariness, but she only became alarmed ten days 
ago when she realized how pale he had become. Upon finding 
a temperature of 101° F., the child was again put to bed, and 
since that time he has continuously shown a fever, his appetite 
has rapidly failed, and his pallor has become even more 
marked. Aside from a few bruises recently noted on the skin, 
the rest of the story gives us no essential facts. 

On physical examination, our patient looks moderately ill, 
is quite pale, and shows a temperature ranging from 99° to 
101.5° F. We observe a moderate number of petechiae on 
the skin of the limbs and trunk, several similar lesions on the 
mucous membrane of the mouth, and a few small bruises 
scattered over the legs and abdomen. With the ophthal- 
moscope we make out a few small hemorrhages into the retinae. 
On palpating the neck, axillae and groins, we note the glands 
in each of these regions are somewhat enlarged, the majority 
averaging 1 cm. in size. E.xamination of the abdomen shows 
the liver and spleen to be enlarged, the latter being palpable 
4 cm. below the costal margin. 

Our worst forebodings are confirmed by the examination 
of the blood. There is an anemia of 2,500,000 red blood cor- 


puscles per cubic millimeter, and the white cell count is 70,000 
per cubic millimeter. In the stained coverslip preparation, 
all of the white cells appear to be either myeloblasts or pri- 
mordial cells too immature for classification, a few nucleated 
red cells are noted, and the platelets are practically absent. 


Yet, in spite of this grave disturbance of bone marrow func- 
tion, the mature red cells seem to be fairly normal in size and 
shape. As one would expect with so few platelets, the bleed- 
ing time is strikingly prolonged. Hoping for the remote pos- 
sibility that the disease might be an unusual manifestation of 
mfcciioiis mononucleosis, we send a specimen of serum to the 
nearest Wassermann laboratoiy for determination of the 



THE LEUKEJiOAS 


;oo 

heterophile andbody titer. (In infecUous mononucleosis this 
is usually as high as 3 plus in a dilution of 1:64.) But in a 
day or so, the report returns marked negative. 

At tVtic, point someone is certain to raise the q^^^tion of 
“acute monocytic leukemia.” For all practical purposes, how- 
ever, this is an instance of academic hairsplitting. Whether 
or not such a separate disease exists need not concern us, 
for the prognosis and treatment are no different tlran if the 
diagnosis be myeloblastic leukemia. 

The prognosis in this terrible malady is not difficult to 
make. From the onset of symptoms the length of life is 
usually six weeks; occasionally a patient may live eight to 
ten weeks, but rarely longer. Few diseases in the field of 
medicine have a 100 per cent fatality such as this, and fewer 
still have such a sharply defined course. Toward the end, 
the anemia becomes more marked, the purpuric tendency more 
manifest, and often there occurs gangrene of the buccal cavity. 
The white count frequently becomes lower, and on occasion 
the terminal blood picture may simulate agranulocytosis. 

All specific treatment is futile. a:'Ray therapy practically 
always makes the patient worse. The use of blood trans- 
fusions and arsenic preparations is to be discouraged, for 
neither agent produces with any consistency even temporary 
benefit. Obviously, then, when faced with a situation of this 
sort, the medical attendant should try to make the patient as 
comfortable as possible, and should do all in his power to con- 
\mice the family of the importance of doing nothing. The 
first is solved by emploidng a good nurse, the second by utiliz- 
inR the services of consultants. 
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NOTES ON THE TREATMENT AND PROGNOSIS OF 
HODGKIN’S DISEASE AND ALLIED DISORDERS 

Our present-day treatment of Hodgkin’s disease is ad- 
mittedly inadequate, yet we must acknowledge that dramatic 
remissions, often of long duration, may be brought about even 
with the limited therapeutic measures at our disposal. The 
prognosis is conceded to be grave, yet it is undoubtedly true, 
in certain instances at least, that the disease runs a benign 
and chronic course of many years’ duration. We must not 
allow our pessimism to prevent persistent and relentless treat- 
ment even in the face of apparently hopeless odds. Many 
patients who appear to be well nigh moribund may, by ap- 
propriate measures, be restored to some degree of health and 
in rare instances, though the diagnosis appears, from biopsy, 
to be certain, the patient may live for many years undisturbed 
by the underhung condition. 

The following cases serve to illustrate this thesis. 


Case 1. K. .A. D., a twenty-year-old white, single man was admitted to 
tt,r hn^mtal May 25. 1936 (H. H. 36-542.) A year before entry the patient 

ha,! a miW upper respiratory infection foUonang which there had appeared 
an cnU.rr^ lymph node in the right neck. There was no impairment of general 
h, M.h TLc node was neither painful, red nor hot yet it persisted after sub- 
Md.ncr ot the respiratory infection. Eight months later his family notod 

l...d lunn ruTming a sepUc type of temperature and had had 
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severe, drenching night sweats. Shortly thereafter there appeared edema of 
the ankles -and scrotum and, coinddently, both his hearing and vision began 
to fail. He had several severe nosebleeds. 

The past and family history were irrelevant. 

Physical exanunatiou, on admission to the hospital, showed a poorly nour- 
ished, emadated, young man lying apatheticaUy in bed. He appeared to be 
in axtremis. His vision w^as markedly impaired. General objects he couW 
distinguish but eveiL the largest newspaper type could not be read. The left 
pupa was much larger than the right. Both reacted well to light and distance. 
The left eye showed a moderate degree of enophthalmos and was deviated 
downward and inward. The right fundus showed several patches of c.^udale 
similar to that seen in chronic nephritis and, in addition, a large area of 
choTioretinitis on the temporal side of the disk. The left fundus showed a 
high degree of optic atrophy. In neither car could he hear the tick of a 
watch. Both nostrils were filled with dotted blood and his lips were parched, 
cracked and bleeding. In the right neck, from the angle of the jaw to the 
supradaWcuIar space, were many firm, nonadherent lymph nodes avcraclnc 
about 2 cm. in diameter. Recently, there had been excised from this region 
a lymph node, the examination of which showed the typical picture of the 
sderosing type of Hodgkin's disease. In each groin were large numbers of 
firm, tender lymph nodes. Many similar nodes could be felt deep in the pelvis, 
above the pelvic brim. The heart was norma] in size. Signs of moderate 
asdtes were present, but neither liver nor spleen could be felt. There was 
marked edema of both legs and of the scrotum and penis. The red blood ccl) 
count was 2,130,000 per cubic nuUimeter; the hemoglobin 30 per cent; the 
white blood cell count was 2000 per cubic millinieter; the platelets w'ere greatly 
diminished. The differential white blood ceU count was normal. The urine 
contained a small trace of albumin and a few red blood cells. The temperature 
was 103" F. The pulse 130. 

The disease obvdously involved the central nervous system, ears, eyes, chest, 
abdomen, pelvis, bone marrow and peripheral lymph nodes. It would be dif- 
ficult to find an instance of more widespread involvement. Rarely docs one 
see a patient in more dire straits. His condition seemed, indeed, desperate and 
it wzs decided to give several blood transfusions before institutinic z-ray 
therapy. In addition, he was put on a liberal, high caloric diet and given 
3 drops of a special riosierol containing 1,000,000 international units per cubic 
centimeter. 

BetW’een May 26th and June 11 th, three blood transfusions, totaling tCO'j 
cc., were given with the result that the hemoglobin ro-e to 50 prr cent and b|- 
red blood count to 3,500,000 per cubic millimeter During the interval 
general condition remained essentially unaltered, but. mtcrestingly enouab, D-' 
hearing improved sufficiently so that he could hear a v. atch Uck in cither 
and could understand normal conversation. His eyczii^ht hid simlhrly ur- 
proved though not to the same extent His conduion now appeared to wir- 
rant the institution of x-ray therapy and inasmuch as the mo:t marker* 
node involvement was in the p^:Ivls, r^dulion rijrcctcd t.; thit a'-i -' ■ 
from June 11th to June l5th, he received 275 r umts of inah 
He suffered no unto w- aid reaction to this small omeun! of radati-n so 
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between June I5tb and June 22nd he was given 1000 r. umts to the abdomen. 

m tempirature remained ele^•ated, the physical c-vaminaLon 

unaltered and his general condition seemed, if anything, rather wor.e. He b - 

came jaundiced and, even during the day, he was somewhat drowsy. 

no noUce of his surroundings and was, with some difficulty aroused rom ^ 

almost constant lethargy. The red blood cell count had fallen to 1,940,000 

per cubic millimeter and the hemoglobin to 32 per cent. 

The outlook ^as certainly not bright; all therapeutic measures to date 
appeared to have been UDa%'ajliiig. In vievr oS the falling red blood cell count 
he wai given, between July 1st and July 10th, 2000 cc. of blood intravenously 
uath a resultant rise of the red blood cell count to 3,4S0,OOO per cubic millimeter. 
By this time his temperature had come dovm to normal, his hearing was per- 
fect and his eyesight, though still poor, r\ns much improved. He was allowed 
up and around the ward udthin the limits of his strength. His appetite, on 
admission practically nil, was now ravenous. His general condition improved 
daily. He rapidly gained both strength and weight. The emadated, apathetic 
boy first seen became an optimistic young man. The lymph nodes in all areas 
became very much smaller. The ocular manifestations improved with the 
exception of the retinal changes which remained unaltered. The peripheral 
edema and asdtes had disappeared. On July 20th he was another blood 
transfusion of 500 cc. and on July 25th he walked out of the hospital to return 
to his home. 


There would seem to be no question but that the many 
blood transfusions — a total of 4000 cc. — played a major role 
in this patient’s recovery and it has been our general experi- 
ence, especially in patients running high temperatures, that 
transfusions are highly beneficial. The influence of the vios- 
terol is, of course, problematical, but it has been our feeling 
that it is helpful. Radiation must, of course, be used but 
blood transfusions and other general therapeutic measures are 
important adjuvants. 




' ’ iq!? li I’oy ^ admitted to tie hospital August 

K m,,!,' t V appeared enlarged 

nc< ^ nrf ^ ear. For ax months he had suffered from weak- 

w more lymph nodes had appeared 

» “ both size and Ltnber. 
r T,! l!^a tad been running a temperature ranging up to 104” 

rapidly increasing pallor. On 
.-.mbbne and nvea^ f “ -eak, 

T,.. 1. , w,. I?. ■>'"* “"I a 

r cve, nwi ^ery forceful and diffuse. The cardiac rate was 
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His temperature once more abrupUy receded and he was discharged wel), 
active and without abnormal findings on July 27th. 

There again we have an excellent example of what trans- 
fusions plus repeated radiation can accomplish. In September 
he was desperately ill, anemic, jaundiced, edematous, with an 
enormously enlarged heart, a spleen below the umbilicus and 
a temperature of 104° F. A year later his physical examina- 
tion was entirely normal and he was able to participate in all 
the normal activities of his age. 

The average duration of Hodgkin’s disease is probably in 
the region of three years; but the outside limits are extreme. 
Many cases, particularly of the sarcomatous type, die within 
a few months from the onset of their symptoms, but on the 
other hand, a few cases survive many years, some with, some 
without, signs of the disease. When a case may be said to 
be cured is a matter of debate. Some authorities believe that 
all cases eventually succumb to the disease. An osteogenic 
sarcoma, surviving amputation and free from all signs of re- 
currence three years later, may properly be said to have been 
cured. Hodgkin’s disease, on the other hand, may lie dormant 
for many years, only to flare up and run a rapid course to a 
fatal termination in a few months. In other instances, how- 
ever, the disease early appears to be restricted rather sharply 
to a certain area and this fact, together with the knowledge 
that certain pathological types appear to run a benign course, 
justifies the hope, at least, that if the condition be attacked 
early and with vigor, a cure may be effected. The following 
cases of Hodgkin’s disease or reticulum-cell sarcoma~a dis- 
order probably closely allied and clinically often indistinguish- 
able — illustrate this point. 

Case nr. — T. H., a 5 e%-enteen-year-oId boy, was admitted to ibe ho-p:ti! 
on August 20th, 19;0. (S-20-1522.) 

Five years before entrance he bad noticed small, painless lymph ncd— . 
the right neck above the clatdde. These bad gradually thrown in siie and m 
number to the time of his admisaon to the hospital. His past history v.a-. 
eventful. There w-ere no symptoms referable to the enlaraed n'.in V-.- - -■ 
examination, on entrance, showed no abnormalitie* except in the n.Tt 
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Here found an enormous mass of firm, nonadherent, nontender lymph 
nodes, the whole mass approximaUng the size of a P^pcfruit 

On August 22, 1920 the mass was completely exased. All inyohcd nodes 
appeared to have been accessible and were removed. 

h-mph nodes showed the typical picture of Hodgkin’s dscase. (^-20- - .) 

The paUent was unfortunately told by one of his friends that he would die 
in six months. As a respite from this gloomy outlook he had recourse to bar 
liquor in large quantities. At the end of a year he found himself noUccably 
alive but unable to forego his alcohol. To date, October, 1936, sixteen years 
later, he has had no signs of recurrence even though examined repeatedly and 
carefully, but he has had but scant success in combating the alcoholism. He 
may, I believe, be regarded as cured. 


Case IV>~L. C., a thirt^^-six-year-old woman, was admitted to the hospital 
in April, 1936 (Lo. Cl. 1936). In 1910, at the age of thirteen years, enlarged 
lymph nodes had appeared in the right neck. These had been removed at 
another hospital and had been diagnosed as Hodgkin’s disease. The sections 
have but recently been reviewed by the pathologist and by ourselv’es and there 
can be no question but that the diagnosis is correct. She remained entirely 
well until 1917 when the lymph nodes recurred. Again they were removed 
and again (S-17-367) they showed the tj^iical picture of Hodgkin’s disease. 
No further signs or s>’mptoms occurred until two months prior to her last 
admission, when, once more, the lymph nodes appeared in the right neck. 
Physical examination revealed no abnormalities except that in the right neck 
beneath the upper third of the stemomastoid were a group of firm, freely 
movable nodes. These were excised again and showed (S-36-1256) the pic- 
ture of Hodgkin’s disease. 


For tweuty-sis years she has harbored the condition knovm 
as Hodgkin’s disease, yet she still remains in excellent general 
lieaUh. 


C.ise V.— VV. J B , a forly-four-ycar-old white man, was admitted to the 
Imspiial, October 8 , 1924 (M. G. H. 265742). Ten months before admission 
be had noticed some pain at the lower end of his right humerus. He was 
treated uith ultraviolet hght by his personal pbyadan with much relief Five 
month, helorc adm'tssion, while throning a basehafl, he experienced a' sharp, 
.tabhinc it.iin tn hu right arm and found himseH unable to flex his arm at the 

eWov ' La... hooed a fracture but there was evidence of tumor. He svas 

hereforc. treated conservaUvcIy and he recovered, to' some extent, the use of 
t. nrm n August, 1924, five months later, it was noted that fe ftSux 

th’e .>t it In- n c C w T ^ ^ 

lo , 'u\ ' I “debted for this case report 

1 ;,; tnlt e humerus uas vinually destroyed by tumor from one endra^SS' 

'.u.v.cd\\p, cal rcuculum-cell sarcoma (S-24-in-S61 

Tl.r patur.t remainc-d well untfl October, 1931-sevan years later-when 
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there was a recurrence in the skin near the point of amputaUon. This was 
widely excised and the patient is, to date (October, 1936 ), alive and well with- 
out My signs or symptoms of recurrence, twelve years after the amputation. 
In view of the extraordinary degree of involvement of the humerus and the 
comparatively long delay between the first symptom and the amputation, the 
result must be regarded as extraordinarily good and would further, it seems 
to us, argue for the occasional, isolated nature of the disease. It is difficult 
to believe that with such extensive disease the patient could be alive and free 
from signs and symptoms tw'elve years later had the pathological process 
originally been, in realit3', widely disseminated. 

These examples could be multiplied several fold and it 
would be well to bear them in mind in considering the choice 
of treatment in a given case. That in the vast majority of 
instances of Hodgkin’s disease, reticulum-cell sarcoma and 
lymphosarcoma, the process, when first seen by the physician, 
has involved more than one area of the body, is not to be 
denied, but that in some, at least, the disease may start from, 
and be limited to, a given focus, is indicated by such instances 
as are referred to above. It is unfortunate that by the means 
now at our disposal the pathological changes cannot be more 
surely detected in their early stages. In the majority of in- 
stances Hodgkin’s disease is, at onset, painless — as are many 
cases of reticulum-cell sarcoma. Were osteogenic sarcoma 
essentially a painless disease the number of true cures would 
be vanishingly small. Were Hodgkin’s disease, essentially 
and in its early stages, painful, the number of true cures would, 
unquestionably, be greater. 

Suiruiiary. — .r-Ray therapy probably does not, on the 
average, materially prolong life in Hodgkin’s disease, but per- 
sistent treatment, especially when combiner] with blood trans- 
fusions and viosterol in large amount, can produce marked 
and lasting benefits even in those patients who appear virtually 
moribund when first seen by the attending physician 

In certain instances. Hodgkin’s disease and reticulum-cel! 
sarcoma would appear to be a localized condition in it- e.arh 
stages. Radical measures, undertaken early, offer, in the^- 
instances, a very real hope of permanent cure 
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k CASE OF POLYCYTHEMIA VERA OR ERYTHEEMIA 


This patient, age fifty-five, presents himself on account 
of vtry general symptoms. He cannot tell when his first 
sjTnptoms began. He thi nk s it was a matter of years. Ap- 
parently, there has been a gradual increase in these symptoms 
and there has been some punctuation with severe headaches 
which are increasing. These indefinite symptoms, of which 
he complains, consist of “feeling tired,” “waking up tired,” 
and “going to bed tired.” 

As you perceive, he is a very intelligent man. He is, by 
profession, a minister. Despite his rather extensive vocabu- 
larjf, he cannot further describe his symptoms. He finds it 
increasingly hard to carry on his profession. He finds phys- 
ical, nerv'ous and mental efforts equally trying. 

He states that all the members of his family, on his father’s 
side, have been full-blooded and very ruddy people. His 
father and grandfather were both of this same appearance, and 
this seems to be true of his 3 brothers, although he is the rud- 
diest of them all. I know casually these brothers and, as a 
matter of fact, I made blood studies of 2 of them and those 
studies have been negative. This man, although married, has 
no children and, curiously enough, two children of one of his 


ruddy and apparently plethoric brothers are especially pale 
and pasty. 

It is true that complexions, such as ruddiness, amounting 
in this case, to an appearance of plethora in the lay sense’ 
have a marked tendency' to run in families. The patient vol’ 
unu-ers the information that his family, as a family, is snarinrr 
nf fond and drink. He himself is essentiaUy a teetotaL as 
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far as alcohol is concerned and, yet, his ruddy complexion 
would suggest overindulgence in fed meat, the ales and wines. 

Our patient feels that his correct diagnosis is that he is 
full-blooded, and he believes that his headaches are due to 
too much blood in his head. He has said that he would be 
better for Weeding and has expressed the wish that he lived 
in the days when bleeding was a common method of therapy. 

There is one other symptom which he finds very distressing 
and that is priapism which occurs at irregular intervals and is 
of irregular duration and, moreover, is not relieved by mas- 
turbation or intercourse with or without ejaculations. 

The essential facts of his physical examination confirm the 
impression which our eyes give us. The retina is congested. 
Large and engorged veins can easily be seen. As one scru- 
tinizes the skin of the nose and the mucous membranes of the 
nose, mouth and throat, one sees this same tendency to en- 
gorgement and the presence of easily visible bluish capillaries. 
The heart is not enlarged. The blood pressure is not particu- 
larly elevated. In his case, it is 145/90. The spleen is defi- 
nitely enlarged and easily felt. There is no edema. Of course, 
the main interest is in the blood condition. We find his red 
count to be 11,000,000, his white count 17,500. Hemoglobin 
reading is high, 120 to 130 per cent in this case, but the color 
index is under 1. The blood smear shows slight hypochromia. 
There are normoblasts and megaloblasts present, but the 
differential count is not significant. The blood platelets are 
moderately increased. The blood volume in this case, as in all 
others, is definitely increased. It is about two times normal. 
The clotting or coagulation time of the blood is slightly de- 
layed. The bleeding time is normal. The resistance of the 
red cells to the varying strengths of solutions of sodium 
chloride is so close to normal as to require no comment. Hi" 
urine is often free from albumin and sometimes contain* a 
small amount of albumin and at times a few casts. There i* 
no fixation of the specific gravity of the urine. The Was- 
sermann test is negative. The blood chemistry is not sw- 
nificant. 
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The diagnosis in such a typical case presents no real diffi- 
culty There are times when the diagnosis may present a 
considerable problem. There are the borderline cases in which 
the elevation of the red count is not so high as m this case, 
but may be, let us say, between 6,000,000 and 8,000,000 reds. 
As a matter of fact, our normal figures have increased of 
late and we do not think that a red count of 6,000,000 is un- 
usual in a male. These milder forms of polycythemia or eryth- 
rocjUosis, which is the term applied to the secondary forms 
of polycythemia in contrast to the term of erythremia which 
is the term applied to the so-called “primary” polycy^themia 
vera as described by Vaquez, Osier and others, do not, as a 
rule, present symptoms derived from the polycythemia but 
only symptoms derived from the underlying condition. Of 
course, it is true that we do not make so much distinction 
nowadays between primary and secondary forms of disease 
because it is hkely that all cases of polycythemia are secon- 
dary to something. The mild forms of polycythemia, that is 
with red counts from 6,000,000 to 8,000,000, are not uncom- 
mon in certain forms of heart disease, of lung disease, and 
in any form of anoxemia. The researches on Pike’s Peak, in 
Peru, and in the Himalayas, have shown that there is a com- 
pensator}' polycythemia at high altitudes in which the red 
count returns to normal numbers readily when the individual 


comes down to low levels. In these cases, there is not the 
complete picture of the so-called “primary” polycythemia or 
crN'Uirenua. There is no considerable increase in the blood 
\'olume. It is merely the compensatory increase in the red 
blood corpuscles to facilitate oxygen carriage. The cyanosis 
of congenital heart disease, of emphysema, and of anoxemia 
for example, at a high altitude is rather different from the 
enporped. bluish, ruddy color of erythremia. Likewise the 
fplccn rtich is tairty constotly enlarged in erythremia, is 
rarcl, Icli in secondary polycjdhemia. Indeed, the snleno- 

rsir ~oi 


Theoretically, a number of conditions 


can produce a rela- 
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tive polycythemia' and actually we can see a relative poly- 
cythemia in acute diarrhea, especially cholera, in which 
dehydration results sometimes in enormous increase in the 
number of red cells. Sweating and pulmonary edema from gas 
at times produces a polycythemia. High red counts and high 
hemoglobin estimates are frequent in cases of shock without 
hemorrhage. Rarely, polycythemia may be found also as a 
result of certain poisons including histamine and some of the 
snake vemons. 

Somewhat over two years ago, a man presented himseli 
with sudden blindness. The examination of his blood showed 
that he had around 7,000,000 red cells. In rare Instances, 
blindness has been observed in true polycythemia. It is true 
that this man was treated for polycythemia and that his eyes 
did recover but I never believed that there was any connec- 
tion between the two. 

Now that our patient has gone out, we may discuss his 
prognosis and treatment. The prognosis is inevitably fatai 
but it must be remembered that this is a chronic disease, the 
duration of which varies from several months to many years. 
In the true form of polycythemia, the usual duration, even 
after diagnosis, which is not usually established for over a 
year, is a number of years. In this patient, his diagnosis 
was made nearly two years ago and you will recall that the 
onset was insidious perhaps years before this. At that time, 
he had a red count just under 10,000,000 and it has run along 
without much variation since then. As a rule, the increasing 
weakness and disability progress slowly with a great many 
minor physical and minor mental symptoms. At times, head- 
aches and attacks of dizziness may be very severe and there 
may be evidence of true cerebral accidents, as thromboses or 
hemorrhages. For one reason or another, the autopsy material 
on the cerebral lesions is not great. Vascular lesions in the 
brain and in the extremities, especiaily thromboses, are com- 
mon. In some of the cases, which persist for many years, the 
terminal blood picture is that of myelogenous leukemia. O! 
course, at first, this suggests that the condition might be a 
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tumor invohung the bone marrow which affects chiefly Uie 
red blood corpuscles but which may affect the myelocidic series 
as well. However, these findings are probably to be related 
to an alteration of output of bone-marrow cells or a change w 
the threshold of the marrow. The bone marrow in this dis- 
ease is hjTierplastic and this hj^perplasia extends to the parts 
of the bone marrow system which are ordinarily yellow. Ob- 
viously, there is no benefit in the sternal biopsy which occa- 
sionally gives us so much information in other blood diseases. 

Treatment. — ^The treatment is evidently unsatisfactory. 
Venesection will give temporary relief to the pressure head- 
aches and some cases are kept fairly comfortable with repeated 
venesection. Phenylhydrazine, usually in the form of phenyl- 
hydrazine hydrochloride, given in doses of 0.1 Gm. is often 
helpful. ViTaile not all cases respond to phenylhydrazine and 
the dosage frequentlj'^ requires considerable adjustment, never- 
theless, usually the red count can be brought down to normal 
or below. It must be remembered, however, that this (as in 
the case of bleeding) relieves only the symptoms of plethora. 
The disease progresses as does the weakness. However, 
treatment with phenylhydrazine has much to recommend it. 
It is easily carried out. Repeated bloodletting is often ob- 
jected to by the patients. Irradiation therapy obviously re- 
quires the patient to travel considerable distances to secure 


an adequate therapy apparatus and an expert who can make 
the difficult calculations on which the treatment depends. At 
the moment, in the large medical centers, x-ray therapy to the 
bones is being largely employed. The exact procedure is quite 
complicated. The white count is used as a standard of treat- 
ment and at a certain low point, such as 3000, the treatments 
arc discontinued. 

This man has had no treatment at all because he has not 
-cemed. until now, to present SNmptoms which would warrant 
.rentt.™.. On the other hand, the headaches increasS ta 
everay snaeett Utat he may be having IhromboseT Ce, 
lamly the priapism he finds peculiarly distressing tT •* 
planned to pve him some rate prolonged tr.ray“^p,tS 
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but this is done without particular enthusiasm. Phenylhy- 
drazine might be used or bloodletting might be equally effec- 
tive. 

One cannot escape from the conviction that there is a 
large family element in this condition. The gradations of 
severity of the disease in certain families is against the idea 
of tumor in any ordinary meaning. When the disease has estab- 
lished itself as a definite entity, it runs a very progressive, 
even if a chronic course. It would seem reasonable to suppose 
that a polycythemia vera, or erythremia, is secondary to some 
substance or condition. This substance or condition is not a 
recognizable form of anoxemia. The only thing in common, 
between the erythremia and the so-called “erythrocytosis," is 
the high red count. 
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hemophilia* 


lx E well recognized that individual with hemophilia have 
a much more stormy course during early life than at any other 
time. This E probably due to the fact that older patients 
are more careful and avoid those hazards which seem to be 
such an integral part of the life of a young boy. It E during 
this early period that the more serious, and often fatal, situa- 
tions arise — a truth which E well supported by the relatively 
small number of adults with hemophiha in comparison to the 
number of children with the same condition. ThE afternoon 
I would like to dEcuss thE dEturhance with you, call your 
attenrion to the various therapeutic measures which have been 
employed and present some of the patients whom we have 
treated. 

This condition was first described by Otto’- in 1893 and 
at that time attention was directed to the fact that the disease 
manifested iEelf clinically only in the male and was trans- 
mitted by the iemale. Following thE report, various writers^- ® 


suggested that it not only could but did appear as a clinical 
disturbance in the female. However, Bullock and Fildes^ in 
1911 published the results of their studies on thE aspect of 
hemophilia and concluded that the dEorder occurred only in 
male, and Iransmilled by (he fem* (Naae j.L, 
Fnnht, anpporl ol ihL= “lay-’ las been offered by Hob« yh„ 
>«. reecmly resrod.ed tte Manpel fannly and has sto4 ftal 
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through six generations the disease has been transmitted only 
by the female members. Davidson and McQuarrie' have re- 
ported similar statistics in eight generations of a family. How- 
ever, that transmission is entirely limited to the female seems 
open to question as both Legg® and Mills® have presented 
evidence which would indicate that in rare instances the male 
may transmit to the female and she in turn to her children. 
If a man with hemophilia marries a woman who is not affected, 
his sons and his grandsons will not inherit hemophilia. How- 
ever, should there be daughters by this marriage, they will be 
able to transmit the disturbance to their sons, and their grand- 
daughters will in turn be “carriers.” Theoretically it is pos- 
sible for a woman to manifest hemophilia as a disease provided 
her father had the clinical manifestations and her mother was 
able to transmit it. From Macklin’s^® studies it would appear 
that the only individuals in a family afflicted with hemophilia 
who may marry without fear of transmitting it are the un- 
affected males and, of course, their descendants. 

Sjcmptoms. — ^Although the outstanding symptom of thi.'' 
disease is hemorrhage, yet it rarely manifests itself clinically 
before the first part of the second year of life. However, pro- 
fuse and even fatal bleeding may follow such simple surgical 
procedures as circumcision or severing of the frenulum of the 
tongue during the first few days of life. The tendency to bleed 
not only varies with different individuals but may vary in the 
same individual; that is, on one occasion he may bleed very 
little from a moderately severe laceration while at another 
time a minor abrasion may prove fatal. The reason for this 
variation in the same individual remains unexplained although 
it has been pointed out that hemorrhage appears to occur 
more frequently during the presence of an infection than at 
any other time. 

Trauma practically invariably precedes the appearance of 
hemorrhage. The injury necessary’ to produce bleeding, how- 
ever, is very’ slight and not infrequently one is unable to obtain 
any history’ of trauma as the patient does not consider th'- 
usual slight blows as of significance. Since trauma does p.'e- 
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cede hemorrhage, it oaturaUy follows that the dmical manifes- 
tations wiU vary according to the point of injury. Superficial 
or cutaneous lesions usually appear in the form of small or 
large hematomas and at Umes may prove incapacitating as vrel 
as painful. One of the most obstinate forms of superficial 
bleeding in epistaxis as this may persist for several da>s. 
Bleeding from loose or carious teeth is not uncommon and fatal 
bleeding may follow the extraction of a tooth. The viscera, 
with the exception of the kidneys, are rarely the site of bleed- 
ing and hemorrhage into the central nervous system is very 
unusual. 

One of the most incapacitating forms of bleeding is hemor- 
rhage into a joint. The development of an acute hemarthrosis 
is usually sudden and, as with other forms of hemorrhage, is 
preceded by trauma. If the hemorrhage is confined within 
the capsule there is no discoloration of the surrounding tissues. 
Associated with the local disturbance there is a mild systemic 
reaction characterized by an elevation of temperature, general 
malaise and a moderate polymorphonuclear leukocytosis. The 
duration of the hemarthrosis is naturally dependent upon the 
severity of the eSusion but in the average case the swelling and 
pain subside rsdthin ten to fourteen days. However, with re- 
curring attacks, chronic arthritic changes develop^^ and these 
gradually impair the function of the joint. The limitation of 
joint motion is not due to calcification but is the result of a 
fibrous ankj'losis.'" Atrophy of the musculature from disuse 
and the development of deformities are common complications 
among those individuals who have suffered from repeated hem- 
arihrosis. At times these disturbances may be of such a severe 
nature as to preclude locomotion. 

Diagnosis.-The dia^osis can usuaUy be made without 
<lifnculiy, as tire family history, clinical course of the patient 
and hematological studies immediately suggest the disease’ 
Hovu.vcr, during the first few days of life such conditions as 
hemorrhage disease of the newborn, septicemia, congenitd 
-vphihs. and certain tt-pes of jaundice may prove cnnlH- 

a disorder which is more freqS^ 
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confused with hemophilia than any other disease may be 
differentiated by an examination of the blood. In hemophilia, 
the total number of platelets per cubic centimeter of blood is 
wthin normal limits, while in purpura (either S5miptomatic or 
idiopathic) the total number of platelets is usually reduced. 
Furthermore, the coagulation time and bleeding time of the 
blood are quite different in the two diseases. 



Fig. 25. — Roentgenogram of the left knee shom’ng arthritic changes. Th? 
joint space cartUage is almost completely eroded and there is a suggestion of 
slight cystic degeneration adjacent to the metaphyses of the medial condyles. 
There is also moderate diffuse bone atrophy. Several tran^vc^-e -trirf in th*: 
diaphyses proximal to the joint point to repeated periods of interference v;itb 
growth during late childhood. 

Although careful pathological studies of patients dyina 
from hemophilia have been made, yet the underlying defect 
of the hematopoietic system has not been finally established 
Time does not permit a discussion of the histopathology o: 
this disease, but your attention is called to a recent publica- 
tion by Custer and KrumbhaaH’ on this aspect of hemophiln 
The characteristic abnormality of the blood of these pa- 
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tients is ths prolongaUon of the coaplation Ume of Ji*; 
blood. However, it should be noted that the coagulaU 
does not remain at a constant level but may vary from day to 
day, and may even show decided differences in the same pa- 
tient within the course of twenty-four hours. ^ Furthermore, 
the clotting time may even be within normal limits during a 
period of bleeding. There is also a variation in the coagulation 
time of the blood as obtained by venipuncture and that ob- 
tained by pricking the ear or the finger, a fact which neces- 
sitates the study of the coagulation time of the venous blood 
when any therapeutic measure is being tried as the coagula- 
tion time of the capillary blood is usually lower than that of 


the venous blood. 

Fragility of the blood vessel walls, destruction of blood 
by toxins, and many other explanations have been offered as 
the cause of this disease. Howell, Minot and Lee^® et al. 
have suggested that although the platelets are normal in 
number yet they are more resistant, thereby failing to dis- 
integrate rapidly enough to supply the necessary factor for 
coagulation; Klinger,^® Addis, Feissly and Fried^® believe 
that disintegration of the platelets occurs in a normal manner. 
Eagle^® has recently studied the various factors concerned in 
the mechanism of blood coagulation in individuals with hemo- 
philia and has concluded that the platelets function normally. 
Mills®® has offered evidence that the thrombin is not converted 
into prothrombin by the antithrombin. From these remarks 
it is apparent that there is no uniformity of opinion as to the 
underlying disturbance in hemophilia. 


Prognosis. Experience has shown that one must be care- 
ful in venturing an opinion as to the prognosis, as the slightest 
iniuty may prove fatal. Naturally, the possibility of longevitv 
improves as the patient becomes older and is able to avoid 
tliosc .icif which may be accompanied by trauma. Although 
the coagulation time may not be markedly prolonged in fl, 
mdividuale wath hemophilia, yet it would appear that tS 

"It:;"- ^ P-UcallyX” rintll 
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Treatment, When one considers the numerous pro- 
cedure that have been employed in the treatment of this dis- 
ease, it at once becomes apparent that no one method has 
proved to be thoroughly satisfactory. However, before we 
consider any of these therapeutic measures, we might first 
consider what can be done to prevent its occurrence. 

Since the only members of a hemophiliac family who may 
marry without fear of transmitting the condition are the un- 
affected males and their sons, it naturally follows that all 
females are potential “carriers” and therefore should not 
Jparry. In view of the fact that the only test as to whether or 
not the defect may be present is reproduction, the advisability 
of marriage and subsequent pregnancy becomes questionable. 
Sterilization before marriage, or the production of legal abor- 
tions should conception occur may at first glance appear rather 
drastic, yet when one stops to consider the seriousness of this 
disease and the most unfortunate clinical course of the pa- 
tients, it soon assumes the cloak of respectability and saneness. 
However, if such measures cannot be employed, the nature 
of the disease should be impressed upon all those concerned. 

Under prophylaxis, one should include the various 
forms of therapy that have been employed in an effort 
to reduce the coagulation time of the blood. Dietary 
regimes®^- ’’’’ of one nature or another 

have repeatedly been tried and have repeatedly been of no 
avail. Protein sensitization, first introduced by Vines'’* and 
subsequently elaborated upon by Mills’* et al., has offered a 
fairly satisfactory method for the control of oozing from 
superficial lesions; yet this procedure only affects the co.agula- 
tion time of the capillan,' blood and does not reduce the concil- 
iation time of the venous blood.’^ Even the value of thi- 
measure has been questioned by the negative result.s obtain' d 
by certain observers.*"- 

The obsen-ations of Birch”-** in 1951 revived intere.=t in 
the administration of ovarian substances as a po.--ib!e mc-a- 
of reducing the coagulation time of the blood in these patient^ 

The theory- underly-ing this form of treatment has been based 



hemophilia 


3S' 


on the generally accepted heliei that the inherited trail de- 
pends on the behavior and character of chromosomes and 
that hemophiliacs are deficient in estrogenic substances. To 
date the value of this form of therapy has not been conclu- 
sively demonstrated, as various observers have reported both 
good®'’’ and poor'*®- results foUovring the oral, sub- 

cutaneous, and intramuscular administration of ovarian sub- 
stances. In fact, evidence has been presented which would 
indicate that these individuals not only possess adequate 
amounts of estrogenic substances but that they may even be 
present in excessive amounts. For many years tissue extracts, 
conunonly known as “tissue coagulins,” have been knomi 
to hasten the coagulation of blood. Schmidt,^® Wooldridge,*^ 
Loeb,*® Torraca,*® and Mills''® have repeatedly shown that such 
a substance could be obtained from practically every tissue in 
the body. The efiectiveness of these coagulants has varied 
according to the locahty from which they have been obtained, 
(hlills has demonstrated that an extract obtained from bovine 
lung has a greater potency than a similar extract obtained 
from other bovine organs.) Data has also been presented that 
would suggest that these coagulant extracts possess a certain 
degree of specificity for the species from which they are ob- 
tained. 


In 1929, SakuraF' extracted normal human placenta and 
obtained a substance which when administered orally or sub- 
eiitaneously reduced the coagulation time of the blood of ani- 
mal?. However, when it was injected intravenously the 
.aniinal? died as a result of intravascular coagulation. These 
ob^er^•ation?. and the suggestion that tissue extracts might 
I>o??e?? a certain degree of specificity for the species from 
they were obtained, led Eley, Green, and McBiann“ 
... ...vctligntc the poKibility of obtaining a blood coagulant 
. ytr,ict iron, the human placenta tehich might be more smeifle 
lutntnne than the coagulant eatracta obtained from 

1 ho t xiraci which has beenobtampH 
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but also to possess a certain degree of specificity for the species 
from which it has been obtained (Tabulation). Furthermore, 

TABULATION 

Coagulation Time of Recalchted Human or Bovinh; Citrated Plasxia to 
Which Bo\hne Lung Coagulant Extract or Placental Coacullvt 
Extract has been Added. 



Time of coagulation. 


Control. 

Lung extract 
added. 

Placental 
tract added. 

Human plasma A 

9^56" 1 

1^4^' 

PIO" 

Human plasma B 

10'23'' 

2'04'' 

vir 

Human plasma C 

10'50" 

2'05'' 

r24" 

Human plasma D 

, 9T0" 

, 2'08'' 

1'35" 

Bovine plasma A 

I4'25" 

I'OO'' 

2'10" 

Bovine plasma B 

19'45" 


3'05'' 

Bovine plasma C 

12'35" 

1'25" 

2'36" 

Bovine plasma D 

13'29" 

ITO^' 

2'18" 


To 1 cc. of plasma was added 0.1 cc. coagulant extract (contaiciag 1.5 mg. 
N per cc., and 0.3 cc. of 2.5 per cent CaCJr). 


in vitro experiments have shown that the extract coagulates 
hemophiliac plasma just as rapidly as it does plasma obtained 
from normal individuals. Nineteen children suffering from 
hemophilia have received this extract and in 12 cases there 
has been a reduction in the coagulation time of the venous 
blood to within normal limits. Of the 7 patients that did not 
respond satisfactorily, 3 showed a definite reduction while 4 
failed to show any response (not all of those who failed to 
respond received intramuscular treatment). As this reduction 
only persists for periods of forty-eight to seventy-eight hour.-, 
it is necessary to continue the administration of the materia 
over an indefinite period of time. Older children and adult-j 
have proved more difficult to treat than young patients ami 
in certain instances no response has been obtained follovnng 
either the oral or intramuscular use of the coagulant. It ha: 
not been used intravenously and cauUon should be e.xera^e 
when it is injected intramuscularly as tke intravenous rou.- 
may prove fatal. 
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The fohowtag cases demonstrate the 

certain instances yet in others it has proved to be of no theta 
peutic value. 

Case L-The first suggestion that this boy might be suffering from hemo 

*« 1.. ™ l« veis .( as. a. - 

Lg fofiorred the retraction of the foreskm. However, the diagnosis 
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Fig. 26.— Biagnosis, hemophilia; age of patient foui years; no family Ms* 
ior>' of hemophilia; coagulation lime of capillary blood, eighteen minutes; oi 
venous blood, one hour and thirty-two minutes; no response following oral or 
intramuscular administration. 


c‘-tah\ishcd until he was one year old. Since the age of eight months bis din- 
ical course has been iN^pical of that seen in so many patients suffering from 
lb IV (iivrnvc Hemorrhaecs folloudng minor lacerations have necessitated fre- 
• UHni tranvfuvjnns, hematoma of the subcutaneous tissues or musdes and the 
drvtlcpmcnl of hcmarlhroses have incapacitated him for long periods of time 
In f.n <nort 10 modity the course of the disease he was treated by proteLo 
crnMtiratir.n end ahhouch there was a reductiou in the coagulation time o' 
.hr c:,pr\hn- fdood, s'et there was very Uttle change in the clinical course 
1",: ar.tr.1 coacuknt crUact has been admiiustered by mouth, by rectum and br 
.w.rcwuwulcr injections without any appreciable alteration in either the coagu- 
f..w.n tiw.e c5 the veno'os blood or in the course of the disease In fact X 
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patient developed rather severe hemorrhages into one ankie and one knee diir- 
ing tne period of observation. 

Case lE-In contrast to the first patient, this boy did not present anv 
chnical evidence of hemophilia untfl five years of age, at which lime he de- 
veloped an acute hemarthrosis of the right knee. It is of further interest to 
note that when he was three years old he developed acute anterior poliomyelitis 
with residual paralysis of the right leg and that at that time S lumbar punctures 
were performed rvithout any abnormal bleeding from the puncture wounds 


Placental Extract 



Oral Oral Oral IntraTTJjculAr 

Fig. 27. — Diagnosis, hemophilia; age of patient twelve years; no family hh- 
tory of hemophilia; coagulation time of capillary blood, twenty minutes; of 
venous blood, one and one-half hours; no response following oral administra- 
tion; satisfactory response foUotving intramuscular administration 

The clinical course of this boy has been characterized by repeated hemorrhagw 
into his knees and ankles which in the course of time have produced chronic 
arthritic changes within the joints. The oral administration of placental coagu- 
lant extract wvls followed by only a partial response as shown by a retardation 
in the coagulation time from seventy-five to forty-five minutes However 
there was a prompt and satisfactory' reduction of the venous clotiina timf- 
following the intramuscular administration of 5 cc of a sterile form of the 
coagulant. 

Case m. — This sixteen -year-old patient apparently presented his first 
s>Tnptonis of hemophilia at the time of birth for at that time be bled so pro- 
fusely from the umbilicus that it became neccssar>' to transfuse him 
early infancy' he has suffered from repeated hemarthroses, numerous attaciis c. 
severe epistaxis and frequent hemorrha 2 es from laceration, and 1 ""^.. 

Each of the arrows as 5 hoT\*n in Fig. 2S represent an attempt to reduce 
coagulation time of the venous blood by the oral adminiitration of the coosy 
lant extract, and as can be seen these attempts were only p-rtbCy 
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Fig. 28 . — Diagnosis, hemophilia; age of patient sixteen years; brother died 
from hemophilia; coagulation time of capillary blood, twenty- two minutes; of 
venous blood, three hours and fifteen minutes; partial but unsatisfactory re- 
sponse following oral administration. 

WTiclher more satisfactory results can be obtained following the intramuscular 
injection of the coagulant will be determined at a later date. 

Case rv. — This patient was first admitted to the hospital when he was 
eighteen months of age. At that time he was bleeding profusely from a minor 

Plftcent*! Extract 


•- Venous 
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laceration of the lip and had to be transfused. His clinical course subsequent 
to that time has been marked by hemarthroses, repeated hemorrhages from 
slight wounds and frequent transfusions. Treatment by protein sensitization 
did appear to minimize bleeding from superfidal abrasions but it failed to have 
any influence on the development of hemarthroses. Following the oral ad- 
ministration of 5 cc. of the coagulant eictract there was an immediate reduction 
not only in the coagulation time of the capillary blood but also in the coagu- 
lation time of the venous blood. In order to maintain this reduction in the 
coagulation time of the blood it is xiccesssry for this patient to take the ex- 
tract every three days. 

In treating acute conditions both local and systemic meas- 
ures should be employed. If the bleeding site is accessible 
one may apply pressure or any of the various hemostatic sub- 
stances which have been advocated such as tannic acid powder, 
Monsel’s solution, cephalin, thromboplastin, fresh serum, etc. 
Hemorrhage from the kidney or from the gastro-intestinal 
tract are beyond such procedures. Systemic measures are 
usually more effective than local measures and these usually 
resolve themselves into one form of treatment, namely, trans- 
fusions of either whole blood or of citrated blood. In those 
instances in which acute conditions arise that require surgical 
interference one should carefully consider whether probable 
fatal hemorrhage is not a greater risk than the dangers of the 
disorder that has produced the surgical condition. Should 
the operation be considered as imperative, preoperative as well 
as postoperative transfusions should be employed. 
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IRON DEFICIENCY IN GIRLS: CHLOROSIS 


Chlorosis was one ol the earliest iorms of anemia to be 
recognized as a clinical entity. It ivas regarded as an anemia 
of adolescent girls, without definite etiology, responding re- 
niarkablj' to iron medication. It occurred commonly during 
tlie preceding centuiy^, particularly in city dwellers under poor 
hygienic conditions. The disease lent itself very weU to 
flower^' literary" description. Naegeli,^ who gave one of the 
more sober descriptions, and believed that inherited charac- 
leri^lics played an important part in the etiology, cited from 
the literature the following former opinions of the causation: 
.an inborn functional hypoplasia of the blood; a tuberculous 
disposition; occult blood loss from the intestine or menstrual 
blond loss; intestinal putrefaction; gastroptosis; hypoplasia of 
the vascular system; a neurosis; insufficient protein break- 
down in the liver. Chlorosis is still classified today in many 
le.Mbooks of medicine as an idiopathic anemia. That it has 
largely disappeared during the present century^ has been a mat- 


ter for comment and wonder, 

Davidson and Leitch in their monograph on “The Nutri- 
tional Anaemias'" published in 1934 made the Mowing valu- 
able comment upon the causative factors in chlorosis and the 
teaMm< for its relative disappearance: “Although described 
a pritnary anaemia in all te.vtbooks of medicine, there can 
!.< little doubt that chlorosis was essentially a nutritional 

5S0 



390 


ClARK W. HEATH 


anaemia, consequent on deficient iron intake. ... A mild de- 
gree of iiypocfiromic anaemia is apt to occur at puberty, but 
when growth slows down the iron intake of the diet is usually 
sufficient to produce a cure. Changes in environment and 
habits, the achievement by working women of better hygienic 
conditions, including higher wages, and the dissemination of 
knowledge regarding the importance of diet in relation to 
health, have banished a serious form of anaemia which caused 
an enormous degree of incapacity and economic inefficiency." 

It is extremely desirable to take chlorosis out of the class 
of mysterious diseases and to place its etiology upon an under- 
standable, scientific basis. It is true that chlorosis in severe 
form is uncommon today and is diagnosed as such very rarely. 
Nevertheless, a mild h}qDochromic anemia responding to iron 
occurring in adolescent girls is quite common, and severe hypo- 
chromic anemia is occasionally seen. In a routine examination 
of 38 presumably healthy student nurses between the ages of 
eighteen and twenty-three years, it was found that 26 per cent 
had a moderate anemia with the hemoglobin between 70 and 
79 per cent. Out of 16 female technicians, aged twenty to 
twenty-six years, actively engaged in laboratory work, 4 
showed a hemoglobin percentage slightly less than 80. Patek 
and Heath^ have recently described 4 cases of severe iron- 
responding anemia in girls aged fifteen to sixteen years. The 
initial hemoglobin readings ranged from 29 to 44 per cent. 
The diet was remarkably poor in iron-containing foods in al! 

4 cases. In 1 case repeated nosebleeds and moderate menor- 
rhagia were present and seemed partially responsible for tbf 
anemia. In 1 case nosebleeds alone seemed to be a factor 
These cases corresponded closely to older description- of 
chlorosis. In addition to these instances there have been s^-en 
occasionally in the medical wards girls who have entered tk' 
hospital because of some infectious disease process such is 
lobar pneumonia, pleurisy with effusion or pulmonary' tuber- 
culosis who have shown on examination a marked hypochromK 
anemia which was allemated by the administration of im.-^ 
The e.xamination of the blood in all these instances sho've. 
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changes vrhich vfere in aU respects similar to those which occur 
in hj'pochromic anemia at other ages and in the male sex; the 
“nutritional” anemia of childhood, hj^ochromic anemia of 
blood loss, hi^iochromic anemia of pregnancy, and “idiopathic” 
hj^iochromic anemia. 

In searching for the causes for iron-responding anemia in 
girls rvho presented no historj' of any great blood loss, atten- 
tion was directed to the iron needs of the body and to the 
metabolism of iron. It was apparent from the literature that, 
although e\adence is fragmentary and unsatisfactory, a diet 
restricted in iron, providing starvation does not exist, cannot 
result in any appreciable loss of iron from the body. In other 
words, a negative iron balance cannot be achieved in man by 
altering the diet alone when adequate calories are given. For 
example, LintzeF found man in iron balance when the diet 
contained as little as 1 mg. of iron daily. The normal excre- 
tion of iron in the urine is practically negligible. In animal 
experimentation iron-responding anemia has apparently never 
been achieved by giving diets poor in iron, unless animals are 
young and growing, unless pregnancy takes place, or unless 
the animals are bled. It is evident, therefore, that diet poor 
in iron cannot be responsible alone for iron deficiency. Iron 
lo^'' of some sort other than metabolic loss of iron in the urine 
.ind stools must occur. That blood loss represents a large 
"ource of iron loss is obvious since the blood is very rich in 
iron, containing about five times the proportion of iron of any 
other organ of the body under ordinary' circumstances. Men- 
-Irtial lovs of blood, although small (averaging 50 cc. of blood 
.'■Ul. mni.inial pcriodl, is constant and over many months’ 
onn- tqsrcscnts a considerable loss, amoimting on the averaee 
neatly 1 mg. ol iron a day. In pregnancy the fetus de- 
nan, b a certam portion of the mother's iron to supply its op-n 
■alt non and non stores. In lactation there is a certain smlTl 
o ,ron equalmg rooghly in daily averages the amounTo 
'om !o.t m normal menstruaUon. In growing info . ^ 

■Inidr,,, ihete is a large demand for iron to supple ,h 
a,. .-me ma-s ot hemoglobin in Ure expanding blood volumt 
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During the first year of life the circulating hemoglobin (which 
embraces about four fifths of the total functioning iron of the 
body) approximately doubles. In effect, the growing infant 
''bleeds’^ into his own increasing blood volume. These factors, 
growth, pregnancy, lactation and blood loss, produce a de- 
mand for iron which must be considered first in the etiology 
of iron deficiency. If this demand is not met by an adequate 
supply of iron from the food or from medication, iron stores 
may become exhausted and anemia may result. 

In Fig. 30 is shown the average normal annual iron re- 
quirements for males and females from birth to twenty-six 



Fig. 30. — ^Annual physiological iron requirements for males and females, derived 
from figures for grouiJi, menstruation and pregnancy. 

years. Requirements for males are derived from growth static' 
tics, for females from growth statistics together with probM^' 
Josses of iron from menstruation and pregnancy. It is intcreri* 
ing that iron-responding anemia is seen clinically nio-t 
monlv at the very' times and in the same condition^ that th'- 
iron demands are greatest: in infancy- and early cbildhoo'l 
after puberty, in pregnancy and in female= much more com- 
monly than in males. These iron demands must be met b; 
adequate iron in the food, which must be absorbed througn a 
healthy intestinal membrane, or an iron defidencj' may 
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At about the time of puberty there is ap acceleration of 
growth. This, together with the demands for menstrual loss 
of blood in girls, produces an annual iron requiremen v, i 
is proportional to the requirement for a normal pregnanctc 1 
is therefore quite apparent that an iron deficienct- can result 
in girls after puberh^ if one of a number of factors are upset. 
The normal factors are; normal growth and menstruation, a 
healthv appetite, a good diet and a healthy gastro-intestinal 
tract. ' Abnormal factors which may condition an iron defi- 
ciency’ are; abnormally rapid growth, excessive menst^ation 
or bleeding elsewhere, a diet poor in iron or poor appetite and 
such gastro-intestinal disorders as achlorhydria and prolonged 
diarrhea. The following 2 cases of iron deficiency in girls 
illustrate how the analysis of responsible factors can explain 
“chlorosis” as it is seen today, and how hlood loss can easily 
qualify the hemoglobin level in girls after puberty’. 


Case I.— M. “M., aped fourteen years, a vrhhe American schoolgirl, of Irish 
descent, was admitted to the hospital complaining of vomiting of blood. Four 
days before admission she went on an outing when she indiscriminately stuffed 
bcT^oif with a vaiiet>' of food. Two days before admission she felt ffl, dizzy 
and nauseated on rising in the morning. In the afternoon she suddenly vomited 
hricht red blood in considerable amount, the exact amount unknown. She was 
put to bed and the family physician adxdsed hospitalization. 

The patient considered herself always fairly healthy. She could run, play 
and swim a? well as other girls. However, three to five years previously she 
wn'^ ennddered underweight at school. For about four years she had mild 
epiea'tTic dinress and eructation of gas after each meal. One year previously, 
after a brief, colickw epigastric pain she visited her doctor who diagnosed her 
•‘anemic;’ and prescribed some iron pills. She felt improved after taking these 
pilU She di«;continucd lakinc them after about three months. 


Two month? before admission the patient had epistazis lasting fifteen min- 
ntc-. sonine five handkerchiefs. There was no other history of bleeding She 
^.-1 r,r,, roj,.^tcntly inspect her stools hut noticed no blood or tarry 'stools 
Mrn.tmnt.nn hcean trvo years before admission. Periods occurred monthlv 
LMtl, the caption of ,1 lapse of four months, eight to four months previously. 

O r,. nn„U mcnvwal blood vas dotted. Periods rrere accompanied by moder- 
• p m‘ tor two davs, 

^ ^ reduced 

^'th.'fo^ otT ^ “ increased ingestion of carbo- 

ApparenUy she had a good 
she consumed teas perhaps 
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^ggerated because the cost of the diet was high and the family was poor 
The approximate daily iron content of the diet was 14 mg. 

Family History.— -Tho father was living and well. The mother was ex- 
amined briefly. She was forty-four years of age, considered herself well. She 
had a tendency to chronic, sore fissures at the comers of the mouth. There 
was sUght atrophy of the tongue papillae. There was no koilonychia. She 
was a chronic tea drinker, consuming 7 or 8 cups a day, and a slice of bread 
and butter with each cup. She ate ver>^ sparingly of meat and vegetables. Her 
red blood cells were 5,250,000 per cubic millimeter, her hemoglobin 94 per cent. 
The patient’s sister, aged thirteen years, was considered well but on c.Tamina* 
tion showed a moderate anemia and is discussed as Case 11. 

Past History.-— The patient was bom and had always lived in Massachu- 
setts. She had measles in childhood but no other diseases. A re\iew of the 
cardiorespiratory, gastro^intestinal, genito -urinary and neuromuscular histories 
revealed nothing remarkable. 


Physical Examination.— The patient was a pale, freckle-faced girl in no dis- 
tress. The eyes, ears and nose were not remarkable. The tongue was moder- 
ately coated and not atrophic. There was no lymph node enlargement. The 
lungs were normal. The heart was not enlarged, the rale was regular, rapid 
and the sounds of good quality. There was a soft systolic murmur heard best 
at the apex. The blood pressure was 85 systolic, 75 diastoh'c. There was no 
tenderness of the abdomen. The liver, spleen and kidneys w^ere not paipab/c. 
The knee and ankle jerks wxre equal and active. There was no pitting edema 
of the extremities. 

Laboratory Findings s — The red blood cells were 2,900,000 per cubic millim- 
eter. The hemoglobin was 54 per cent; the hematocrit was 26 7 per cent; mean 
corpuscular volume; 92 cu. /i; mean corpuscular hemoglobin concentration 
31 per cent; mean corpuscular hemoglobin: 29 micromicrogram^ .Nine da;- 
later the red blood cells were 3,640,000 per cubic millimeter; hemoglobin 56 
per cent; mean corpuscular volume 77 cu. mean corpuscular hemoglobin 24 

micromicrograms. The reticulocytes were 5.8 per cent. The icteric index u-as 
3. The Hinton test w^as negative. In the blood smear the red cells shov.cd 
increased variation in size and shape, moderate basophilia and many cells were 
small and achromic. The blood platelets were increased. The white biood 
cells numbered 6800 per cubic millimeter. The differential count showed 
pol>Tnorphonuclear neutrophils, 66 per cent; stab forms. IS per cent. 
eosinophils, 1 per cent; basophils, 0 5 per cent; Iymphoc>tef 27 per cent. 
monoc>'tes, 4 per cent. The stools were guaiac positive during the first few 
daN'S of entry, but subsequently w’ere negative. Gastric analysis performed 
three weeks after entry’ showed normal acidity of the gastnc contents 

Roentgen examination of the stomach with barium on two occa-ioni re- 
vealed the presence of a small ulcer high in the Ies*er (.ur\aturc 

Course in the Hospital . — The patient was gi\en a Sipp> d ct v. itn d 
ually increasing variety of food. After thirteen days of obseiwation the hemo- 
globin remained at 54 per cent, and the reUailoc:rtes dimim^h-d to about 
per cent. Iron and ammonium dtrate, 1 Cm. daily, was then adm:r.i-tcr'^. 

The rcticulocj’tes increased to a peak of 6.5 per cent on the iiv.h 
hemoglobin increased rapidly to £0 per cent after twenty -one dijs, an aw.--,- 
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gain of about U per cent per day. No further dig^tive symptoms occurred. 
The paUent v.-as discharged nith instrucUons to take ferrous sulphate, 12 gra m 
daUy. The hemoglobin, red blood cells and Wintrobe charactcnstvcs remained 
normal on subsequent visits to the hospital. 


Case H^A. Mn aged thirteen years, schoolgirl. This girl was the younger 
sister of M. M., Case I. She was observed to be quite pale but claimed never 
to be tired or to have any symptoms of ill health. Her periods commenced 
sk months preriously. These occurred monthly, lasted four to five days, re* 
quired 3 to 4 pads daily; sometimes large pads. She thought that she flowed 
somewhat more than her sister. Her diet was similar to that of her sister 
vMi the exception that she liked meat and ate it daily. She partook of rather 
excessive amounts of bread and other carbohydrate. About three years prc\i' 
ously she had quite frequent, moderate attacks of epistaxis. For the past 
eight months she had cpistaxis three times, requiring 2 or 3 cloths and lasting 
fifteen to twenty minutes. Three years previously in an accident she was said 
to ha\^ bled considerably from a cut on the forehead. Physical examination 
revealed no definite abnormalities in this girl except moderate pallor. 

Laboratory Findmgs.^*Lht red blood cells numbered 4,850,000 pec cubic 
milbmclcr. The hemoglobin was 79 per cent. There were striking changes of 
the red cells in the blood smear; there was definitely increased variation 
in si 2 e, some in shape, and most of the cells were rather pale. The blood 
platelets and white blood cells appeared normal. 

The patient was mslnicted to take ferrous sulphate, 4 grains twice daily. 
At the end of five weeks the red blood cells numbered 4,895,000 per cubic 
milUmcicr and the hemoglobin was 88 per cent. The characteristics of the 
red blood cells in the smear had improved greatly. 


These two girls on examination both showed the charac- 
leristics of a hypochromic anemia or iron deficiency anemia, 
and bolh responded to iron medication with alleviation of the 
anemia. The anemia in the second patient was slight. It was 


more apparent on examination of the blood smear that there 
was abnormality of blood formation. Because the girls were 
Msters, nearly of age, grew at a similar rate and partook of 
similar diets it is probably justifiable to assume that the blood 
condition of the second girl was similar to that of the first 
before gastric bleeding occurred. In other words, Case II 
-erves ns a control to Case I. 

Annual height and weight measurements of the two girls 
n^rt olnamable through the schools. The probable Wnn,l 

^ ■ annual iron requirements for growth were 
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exaggerated because the cost of the diet was high and the famfly was poor. 
The approximate daily iron content of the diet was 14 mg. 

Family History r-Thz' father was- living and weU, The mother was ex- 
amined briefly. She was forty-four years of age, considered herself well. She 
had a tendency to chronic, sore fissures at the comers of the mouth. There 
was slight atrophy of the tongue papillae. There was no koilonychia. She 
was a chronic tea drinker, consuming 7 or 8 cups a day, and a slice of bread 
and butter ^vith each cup. She ate very sparingly of meat and vegetables. Her 
red blood cells were 5,250,000 per cubic millimeter, her hemoglobin 94 per cent. 
The patient^s sister, aged thirteen years, was considered well but on e-xamina- 
tion showed a moderate anemia and is discussed as Case n. 

Past History, — The patient was bom and had always lived in Massachu- 
setts. She had measles in childhood but no other diseases. A review of the 
cardiorespiratory, gastro -intestinal, genito -urinary and neuromuscular histories 
revealed nothing remarkable. 

Physical Examination. — ^The patient was a pale, freckle-faced girl in no dis- 
tress. The eyes, ears and nose were not remarkable. The tongue was moder- 
ately coated and not atrophic. There was no lymph node enlargement. The 
lungs were normal. The heart was not enlarged, the rate was regular, rapid 
and the sounds of good quality. There was a soft systolic murmur heard best 
at the apex. The blood pressure was 85 systolic, 75 diastolic. There nas no 
tenderness of -the abdomen. The liver, spleen and kidneys were not palpable. 
The knee and ankle jerks were equal and active. There was no pitting edema 
of the extremities. 

Laboratory Findings. — ^The red blood cells were 2,900,CXX) per cubic millim- 
eter. The hemoglobin was 54 per cent; the hematocrit was 26.7 per cent; mean 
corpuscular volume: 92 cu. mean corpuscular hemoglobin concentration: 

31 per cent; mean corpuscular hemoglobin: 29 micromicrograms. Nine days 
later the red blood cells were 3,640,CXX1 per cubic millimeter ; hemoglobin 56 
per cent; mean corpuscular volume 77 cu. mean corpuscular hemoglobin 2-1 

micromicrograms. The reticulocytes were 5.8 per cent. The icteric index 
3. The Hinton test was negative. In the blood smear the red cells showed 
increased variation in size and shape, moderate basop h i l i a and many cells were 
small and achromic. The blood platelets were increased. The white blood 
cells numbered 6800 per cubic millimeter. The differential count showed: 
polyTnorphonudear neutrophils, 66 per cent; stab forms, 1.5 per cent, 
eosinophils, I per cent; basophils, OJ per cent; lymphocytes. 27 per cent, 
monocytes, 4 per cent. The stools were guaiac positive during the first few 
days of entry, but subsequently were negative. Gastric analysis performed 
three weeks after entry showed normal aridity of the gastric contents. 

Roentgen examination of the stomach with barium on two occasions re 
vealed the presence of a small ulcer high in the lesser curx’ature 

Course in the Hospital.— Tbe patient was given a Sipp> d et with errd- 
uaDy increasing variety of food. After thirteen days of observation the hemo- 
globin remained at 54 per cent, and the reticulocides diminished to about J 
per cent. Iron and ammonium dtrate, 1 Gm. daily, was then administer . 

The reticulocytes increased to a peak of 65 per cent on the sixth day. « 
hemoglobin increased rapidly to 80 per cent after tx^’enty-oDe days, an averag 
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pain of about 1.2 por cent per day. No further digwtive symptoms occumd. 

patient was dLcharged uith mstiuclions to take ferrous sulphate. prw ^ 
daily The hemoglobin, red blood celk and Wintrobe characteristics remained 
normal on subsequent visits to the hospital. 


Case rC.— A. M., aged thirteen years, schoolgirl. This girl was the younger 
sister of M. M., Case I. She was observed to be quite pale but claimed never 
to be tired or to have any sj-mploms of ill health. Her periods commenced 
six months previously. These occurred monthly, lasted four to five days, re- 
quired 3 to 4 pads daily; sometimes large pads. She thought that she flowed 
somewhat more than her sister. Her diet was similar to that of her sister 
with the exception that she liked meat and ate it daily . She partook of rather 
excessive amounts of bread and other carbohydrate. About three yea.T5 previ- 
ously she had quite frequent, moderate attacks of epistaxis. For the past 
debt months she had epislaxis three times, requiring; 2 or 3 cloths and lasting 
fifteen to twenty minutes. Three years previously in an accident she was said 
to ha\x bled considerably from a cut on the forehead. Physical examination 
revealed no definite abnormalities in tHs girl except moderate pallor, 

LaboTalary Findings. — The ted blood cells numbered 4,850,000 per cubic 
millimeter. The hemoglobin was 79 per cent. There were striking changes of 
the red cells in the blood smear; there was definitely increased variation 
in size, some in shape, and most of the cells were rather pale. The blood 
platelets and white blood cells appeared normal. 

The patient was instructed to take ferrous sulphate, 4 grains twice daily. 
At the end of five weeks the red blood cells numbered 4395,000 per cubic 
millimeter and the hemoglobin n*as 88 per cent. The characteristics of the 
red blood cells in the smear had improved greatly. 


These two girls on examination both showed the charac- 
fcristics of a hy^pochromic anemia or iron deficiency anemia, 
and both responded to iron medication with alleviation of the 
anemia. The anemia in the second patient was slight. It was 
more apparent on examination of the blood smear that there 
was abnormahly of blood formation. Because the girls were 
Meters, nearly of age, grew at a similar rate and partook of 
^nmlar diets, it is probably justifiable to assume that the blood 
conduion of the second girl was similar to that of the first 
Ixdorc gastric bleeding occurred. In other words, Case II 
^or^•c^ as a control to Case I. 

.\nnual height and weight measurements of the two girls 
viro obtainable through the schools. The probable bLd 

^ . annual iron requirements for growth were 
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estimated. These are shown in the tabulation and compared 
with average iron requirements at this age. At the foot of the 
tabulation requirements of iron for losses of blood are also 


Appeoxhiate Annual Iron 

Iron requirement for growth: 
Age, Frs, 

8- 9 

9 - 10 

10-11 

11-12 

12 - 13 

13 - 14 

Tofol 


TABULATION 

REQUiREME^rrs FOE Geowth and Blood Loss, 
Grams of Iron 


Cast 7. 

Cast IL 

Average 

normal. 

0.15 

0.09 

0.11 

. 0.15 

0.13 

0.12 

. 0.18 

0.15 

0.16 

. 0.13 

0.25 

0.16 

. 0.19* 

0.19* 

0.19 

. 0.12 


0.15 

. 0.92 

or 

0.89 


Iron requirement for; 

Menstruation 0.60 

Epistaxis 0.01 

Bleeding from wound 

Hematemesis 0.50 

Total 2.03 


0.15 

0.04 

0.02 

02 


0.89 


* Onset of menses (average normal age of onset is fourteen years). 


given. These are estimated conservatively from the following 
figures; 50 cc. of blood for each menstrual period, 10 cc. of 
blood for each bout of epistaxis, 1160 cc. of blood for the gas- 
tric bleeding in Case I, SO cc. of blood for the loss which oc- 
curred from the wound in Case II. 

Although the iron requirements for growth in the two pa- 
tients were similar to the average normal, the total iron re- 
quirements were greatly in excess because of the early onset 
of menses and because of pathological blood loss. In Case I 
the total iron requirement for growth and blood loss between 
the ages of twelve and fourteen years was 1.42 Gm. If 
spread out evenly over the course of the two years this would 
represent an average daily requirement of about 2 mg. of iron. 
Experience shows that this is a relatively large daily iron re- 
quirement. Although the daily iron of the diet of the patient 
was about 14 mg., only a small portion of this is available for 
absorption. More knowledge is necessary concerning die 
amount of iron retained from the food in human patients with 
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anemia befoie it caa be said that a daily iron requirement of 
more than 1 mg. can ateays be met by the iron of the diet. 

Iron losses due to growth or bleeding exceeding _l nig. a day 
ate apt to result in hj^iochromic anemia, and this fact would 
lead to the belief that this is the usual limit of availability of 
iron from the food of the ordinarj^ diet. Although a require- 
ment of 2 Gm. of iron for six years, which was present in Case 
I, seems veiy small, it is large compared with the total amount 
of iron of the body at this age, which is about 3 to 4 Gm. 
Losses of nitrogen, calcium or other necessary substances in- 
voKung over the course of years one half the total of the body 
surely might lead to deficiency syndromes unless adequately 
met by a suitable supply. 

It is quite likely that the two patients under consideration 
received from their mother an inadequate store of iron at birth. 
We have no evidence that the mother was deficient in iron, 
but we do know that she subsisted on a poor diet and that 
she had slight atrophy of the papillae of the tongue and a 
tendency to sore fissures at the comers of her mouth, signs 
which are characteristic in “idiopathic” hypochromic anemia 
occurring in women of this age. It can be supposed that the 
daughters never built up adequate iron stores in early school 
years and that they entered puberty, if not anemic, at any rate 
without available iron stores. 

The frank blood loss by hematemesis in Case I apparently 
takes it out of the classification of typical chlorosis. Never- 
theless, hematemesis has been mentioned in the older litera- 
ture as not unusual in chlorosis.^ The characteristics of the 
anemia, the obwous iron deficiency and the improvement of 
the blood after iron medication are in no way different in cases 
of In-pochromic anemia in girls haring no obviously increased 
blond loss. Modem methods of examination enable us to 
locate the source of bleeding, in this case a gastric ulcer. 

.Since ihc etiobgi- of chlorosis depends upon conditions 
ivhicl, .ore universally current, such as growth, blood loss and 
inadequaic diet. ,l ,s nnhkely that the disease should com- 
I'lo.K disappear. Indeed, chlorosis has not disappeared. 
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estimated. These are shown in the tabulation and compared 
with average iron requirements at this age. At the foot of the 
tabulation requirements of iron for losses of blood are also 

TABULATION 


Appsoxoiate Anntjai. Iron REQuiEEiiENTS for Growth and Blood Loss. 


Iron requirement for gron^: 
Age, Frj. 

8-9 

Grams of Iron 

Case /, 
n 1'^ 

Case 11. 
0.09 
0.13 
0.15 
0.25 
0.19* 

Average 
normal. 
n 11 

9-10 

0 1S 

0.12 

0.16 

0,16 

0.19 

0.15 

0.89 

10-11 

0 18 

11-12 

0 13 

12-13 

0 19* 

13-14 

0 12 

To/<jI 

0,92 

or 

Iron requirement for: 

Menstruation 

Epistaxis 

Bleeding from wound 

Hematemesis 

Tofal 

0.60 

0,01 

0.50 

2.03 

0.15 

0.04 

0.02 

09 


* Onset of menses (average normal age of onset is fourteen years). 


given. These are estimated conservatively from the following 
figures; SO cc. of blood for each menstrual period, 10 cc. of 
blood for each bout of epistaxis, 1160 cc. of blood for the gas- 
tric bleeding in Case I, SO cc. of blood for the loss which oc- 
curred from the wound in Case II. 

Although the iron requirements for growth in the two pa- 
tients were similar to the average normal, the total iron re- 
quirements were greatly in excess because of the early onset 
of menses and because of pathological blood loss. In Case I 
the total iron requirement for growth and blood loss between 
the ages of twelve and fourteen years was 1.42 Gm. H 
spread out evenly over the course of the two years this would 
represent an average daily requirement of about 2 mg. of iron. 
Experience shows that this is a relatively large daily iron re- 
quirement. Although the daily iron of the diet of the patient 
was about 14 mg., only a small portion of this is available for 
absorption. More knowledge is necessary' concerning the 
amount of iron retained from the food in human patients with 




anemia before it can be said that a daily iron requirement of 
more than 1 mg. can always be met by the iron of the diet. 
Iron losses due to growth or bleeding exceeding 1 mg. a day 
are apt to result in hypochromic anemia, and this fact would 
lead to the belief that this is the usual limit of availability of 
iron from the food of the ordinary' diet. Although a require- 
ment of 2 Gm. of iron for sLx years, which was present in Case 
I, seems very small, it is large compared wth the total amount 
of iron of the body at this age, which is about 3 to 4 Gm. 
Losses of nitrogen, calcium or other necessary substances in- 
voKang over the course of years one half the total of the body 
surely might lead to deficiency syndromes unless adequately 
met by a suitable supply. 

It is quite likely that the two patients under consideration 
received from their mother an inadequate store of iron at birth. 
We have no evidence that the mother was deficient in iron, 
but we do know that she subsisted on a poor diet and that 
she had slight atrophy of the papillae of the tongue and a 
tendency to sore fissures at the comers of her mouth, signs 
which are characteristic in “idiopathic” hypochromic anemia 
occurring in women of this age. It can be supposed that the 
daughters never built up adequate iron stores in early school 
years and that they entered puberty, if not anemic, at any rate 
without available iron stores. 


The frank blood loss by hematemesis in Case I apparently 
lakes it out of the classification of tjqjical chlorosis. Never- 
theless, hematemesis has been mentioned in the older litera- 


ture as not unusual in chlorosis.® The characteristics of the 
anemia, the obxdous iron deficiency and the improvement of 
the blood after iron medication are in no way different in cases 
of hypochromic anemia in girls having no obviously increased 
blood loss. T^Iodern methods of examination enable us to 
locate the source of bleeding, in this case a gastric ulcer, 
mnee the^ etiolop of chlorosis depends upon conditions 

iUdeq"al'dkt"Tt 
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That it is much less common seems not difficult to explain. 
In the present centhry girls and women in general have become 
ernandpated to a large extent from an indoor existence. The 
principles of hygienic life and diet have been widely advertised 
and adopted. Outdoor activities are no longer taboo among 
young women as the general life of the two sexes has become 
more and more comparable. A healthy appetite usually is an 
effect of freedom of life and exercise and means in general a 
good diet. 

A thorough knowledge of the causative factors of chlorosis 
can be helpful to the clinician in a number of ways. The 
presence of an iron defidency should always be considered as 
a serious symptom, for although the anemia itself rarely is 
serious, it may indicate the presence of serious pathology. 
The point of view of regarding a “secondary anemia” as merely 
a very minor abnormality can lead an observer into very grave 
error. For example, “secondary anemia” may be the result 
of a neoplasm of the stomach which is silently bleeding. When 
confronted with a case of anemia in a girl and especially in a 
boy, the dinician should make sure, before diagnosing “secon- 
dary anemia” or chlorosis that the causes for an iron deficiency 
are present. “Idiopathic” cases of iron deficiency apparently 
do not exist. If the anemic girl gives a perfectly normal his- 
tory of growth, menstruation, diet, and absence of blood loss 
it is extremely unlikely that one is dealing with a case of chlo- 
rosis. Other causes for anemia must be searched for, some 
examples being: infectious disease, such as pulmonary tuber- 
culosis; chronic nephritis; occult bleeding from some gastro- 
intestinal pathology; hemolytic anemia; myxedema. 

The treatment of iron deficiency in girls is in no way differ- 
ent from the treatment of iron defidency at other ages. Large 
doses of inorganic iron preparations are indicated, common 
preparations in use being: ferrous sulphate (daily average 
dose: 12 grains); iron and ammonium citrate (6 Gm. daily); 
reduced iron (2 to 4 Gm. daily). It is advisable to commence 
with small doses and gradually increase them. Medication 
should continue for many months after the anemia is alleviated 
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in order to build reserve stores of iron. It is perfectlj' ap- 
propriate to give small daily prophylactic doses of iron to 
girls at puberty, for example, 1 pill a day containing ferrous 
sulphate, 3 grains, or 1 level teaspoonful of iron and ammonium 
citrate scales dissolved in milk, dally. 
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CONGENITAL HEMOLYTIC ANEMIA IN INEANCY AND 
CHILDHOOD 

Congenital hemolytic anemia has been recognized since 
its descriptions by Minkowsky’^ in 1900 and by Chauffard in 
1907. In an excellent review of this disease entity in 1922, 
Tileston® detailed the characteristics of the disturbance, the 
differential diagnosis, the complications and the treatment. 
Since then, numerous case reports and reviews have stressed 
the diagnostic features, especially as they occur in adults. In 
infancy and in childhood, however, the disease may manifest 
\’ariations from the usual course. These consist chiefly of 
more profound anemia, cardiac enlargement and sometimes 
decompensation, and interference with proper skeletal growth. 
U is the purpose of this presentation of 6 illustrative cases 
cimsen from a group of 20 studied here, to call particular atten- 
tion to these variations in the disease as it occurs in the yotuiger 
age group. 

Tlie chief characteristics by which the diagnosis is estab-, 
Ushed appear equally well in congenital hemolytic anemia in 
infancy and in childhood. These are, a chronic or recurring 
tyiw of anemia associated with relatively mild icterus becom- 
ing accentuated during crises of hemolysis; enlargement of 
tlie spleen; increase in amounts of urobilin in the urine and 
..~U: incrca,t.d tagilily of the ery^throcytes in hypotonic 
.nlm, ofevet.on in percentage of reticuloses in 

t!..- nrci.lepnn out of proporUon to the degree of 


anemia 
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present; and a tendency for the erythrocytes to be microcytic 
and globular. 

As is true of many other diseases seen both in adult life and 
in infancy and cduldhood, these characteristics of the disease 
may be more marked in the young. For example, jaundice 
may not be as prominent a symptom, whereas the anemia may 
become so severe' especially during crises of hemolysis that 
death may result from lowering of erythrocyte and hemc^ 
globin levels and subsecjuent anoxemia. The well-known say- 
ing that “adults with the disease are more jaundiced than sick” 
should be reversed to read “children, and especially infants, 
with this condition are more sick than jaundiced.” The spleen 
may become so enlarged as to fill the whole left side of the 
abdomen; the blood changes are generally more severe, that 
is, the anemia is more profound, the cells show much more 
tendency to variation in shape, the reticulocytes may rise to 
tremendous percentages, such as in one case reported from this 
clinic in which they numbered about 90 per cent of all the 
erythrocytes; and the fragility test may show hemolysis be- 
ginning in normal isotonic saline solutions. The other out- 
standing changes to be met with in congenital hemolytic anemia 
in the young will be illustrated in the cases detailed below. 


Case I. — four-and-one-half-month-old female infant was broucht to the 
hospital on account of anemia of about two months’ duration. 

The family history showed no other instances of anemia or jaundice in 
any individuals related to the patient. Three other siblincs were livin? and 
well. Their blood examinations as well as those of the parents offered no su?' 
gestion of a condition similar to the patient’s. 

The past history had been unimportant until the time of onset of the pres- 
ent illness. The infant had been bom by normal delivery, at term; the birth 
weight was S pounds 3 ounces. She had been placed under the care of a 
competent physician immediately after birth and had gtouti and jrained v.ell 
There had been no Jaundice or pallor. 

The present fllness began at the age of two and one-half months when 
the parents nodeed a definite pallor which gradually increased in severity dur- 
ing the ne.xt two weeks. At the age of four months this pallor was ven 
marked; a determination of the blood levels at this time showed an ery'thror/tc 
count of 2,000,000 per cubic mDIiroetcr and a hemoglobin of 40 per ^ 

the stuined smears of the blood there appeared to be many nucleated 
cyits. At the suggestion of the family physician, liver was given but prc.ucc 
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no bcnefidal eSert. There was an increase in pallor during the two weeks 
befoTenm and sUght icterus began to be ^•isible. There was also occas.onal 
transitorj- feverishness. No drugs had been administered. 

Physical examination revealed a well developed and nou^shed nfant 
weighing 12 pounds. She n-as bright and alert. There was inarkcd pallor of 
the skin and mucous membranes and slight icterus of the s "in an sc crac. 

The heart v.'as enlarged to percussion and a loud, blouing, s> sto ic murmur 
could be heard over the entire precordium. The abdomen was full and dis- 
tended. The spleen filled the left flank to the level of the crest of the uium 
and extended to the midline as far as the umbilicus. The liver was enlarged 
about 4 an. below the costal margin. 

Laboratory’ data included: eo'throcydes 1,500,000 per cubic millimeter; 
hemoglobin 24 per cent; uncorrected while blood count 45,000 per cubic 
millimeter in the stained smears there were 40 nucleated erythrocytes per 100 
nucleated cells, as well as 31 per cent re ticulo cycles. Many’ of the Icukocy’tcs 
were immature. The fragility of the ery*throcytes in hypotonic saline solutions 
showed hemolysis beginning at 0.85 per cent and complete at 0.38 per cent 
(control 0.46 to 0.22 per cent). The van den Bergh test was indirect and 
showed four times normal bilirubin content. In the urine and the stools 
there were excessive amounts of urobilinogen. Blood cultures and stool cul- 
tures yielded no grov-ih of pathogenic orgamstns. The Wassermann and tuber- 
culin tests were negative. Roentgenograms showed a moderate enlargement of 
the heart but no other abnormalities. The bones seemed normal. 

Course: during the first week of obserx’ation, the temperature was only 
occasionally clcY-aled above 100° F. There w’as no evidence of acute or chronic 
infection or toxemia. The blood levels failed to rise in spite of the high reticulo- 
cy'tosis and c\idcnces of continued increased blood destruction were present. 
Transfusion with matched citrated whole blood was given on two successive 
days and then operation performed. A very large, firm, rough-surfaced spleen, 
wcighinc 144 Gm., was removed. Further observation at the time of operation 
showed an enlarged but normal appearing liver and a moderate enlargement 
of the me'^cntcric lymph nodes. Following operation the convalescence w’as 
normal and a rapid improvement in blood levels occurred. Five days post- 
op<TatiYTly, the cryahrocy’tes numbered 2,300,000 per cubic millimeter and the 
hcmoplobin vas 36 per cent; eight days later the red blood cells numbered 
4.00X000 and ihe hemoglobin was 59 per cent. The icterus of the skin and 
sderne and bilirubincmia rapidly subsided. The infant was discharged twelve 
days after operation, m excellent condiUon. During the ensuing three years 
tl. Mood levels have remained within normal limits, the patient hi g^ed 
vrovn m .ormA fa.h.on and has had no further attacks of jauu^Tor 
Mltor The cxcc^.vc frapUty of the erxlhrocxries has slowly d c^d T 
tlunirh at the hvt exammaUon the values were still u 

K...n,vennp.am. have shovw relaUve decrease in the siae of the 


iv..nv..n with the cht-t and the cardme 


niunnur has disappeared. 
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the disease were seen at the very early age of two and one-half 
months. ^ The rapidity of development of the anemia was 
characteristic of the progress of the disease in the young in- 
fant during a hemolytic crisis. 

The physical examination showed much greater pallor than 
jaundice; there was enlargement of the heart with loud, blow- 
ing murmurs resulting from the severe anemia; and there was 
great enlargement of the spleen, as well as of the liver. Nucle- 
ated erythrocytes in addition to reticulocytes were present in 
the circulating blood in large numbers. Because of the rela- 
tively acute course and age of the patient there had been no 
time for development of skeletal changes discernible by roent- 
genogram. Operation produced a veiy rapid and satisfactory 
improvement in the levels of erythrocytes and hemoglobin, as 
well as complete relief of the symptoms for which the patient 
bad been admitted. Frequent observations during the follow- 
ing three years have revealed no tendency for recurrence of 
hemolytic crises and growth and development were normal. 
In summary, this represents a most satisfactory result from 
early diagnosis and treatment in a young infant with the 
disease. 

Oase n . — A sk-month-old male infant was referred here by his family 
physician because of pallor, and an abdominal mass. 

The family history' ^vas unessential. No other child had had a similar 
complaint. No relative had been known to have pallor or jaundice. 

The past history related that the child had been born at term. weifjhmJf 
8i pounds. There had been no appredafale jaundice or pallor in the 5rft 
months of life. Breast feeding had been well taken and the gain in weight 
had been very satisfactory". 

When the infant was four and one-half months of age, the parents noticed 
definite pallor of his skin and mucous tnembranes. This had gradually increased 
for the following three weeks. When seen by the family physician at five and 
one-quarter months, there a moderate degree of pallor and slight icterus 
of the- skin and sclerae. In the ensuing three weeks until hospitalize tioa oc- 
curred, the pallor became very' marked, there \va^ occaiional ie\eri'hnc". sevtre 
anorexia and a slow swelling of the abdomen. The icterus had faded some- 
what. The stools had been noted to be a dark oranue-broun in color and tkc 
urine was likewise orange colored. One day before entr>", the infant's color 
became veo’ “poor”; he was lethargic and refused to nurse at the breast.^ 

Physical e.vaminaLion revealed a well-developed and ucll-nouri^hcd mfant 
The skin and mucous membranes were extremely pale and only sU:;bt icter^- 



CONGENITAL HEMOLYTIC ANEI\nA 


405 


was visible in the sderae. The respirations were rapid and deep. Th'^ 

was enlarged 2 cm. outside the nipple line to the left. There nas a ga p 
rhilhm, the rate was ISO, and loud s>'stolic and diastolic murmurs were heard 
all over the precordium. The abdomen was protuberant with a large firm 
splenic mass reaching to the crest of the flium on the left and an enlarged hver 
e.’rtcnding doim to the level of the umbilicus on the right. 

Laboratory examinations included; a red blood count of about 1,000,000 
per cubic millimeter; reticulocj'tes numbering about 80 per cent; many nucleated 
red blood cells in the stained smear; the majorih’ of the normal erythrocytes 
were small globular cells, well-filled ndth hemoglobin. The urine was oranuc- 
colored and contained urobilin in concentrations of about one hundred times 
normal. A fragility test partially performed by the use of capillary blood 
showed hemol>'sis in saline solutions beginning at 0.8 per cent. 

Shortly after entry, and before transfusion could be performed, the pa- 
licot’s respirations ceased. 


Comment . — ^This infant began about the fourth month of 
life to develop progressive pallor and weakness. \\Tien first 
seen in the hospital, congenital hemolytic anemia was sug- 
gested by the course, the symptoms and characteristic blood 
cliangc.s. However, the anemia had progressed to so serious 
a degree and signs of cardiac decompensation due to anoxemia 
and anemia were so marked that the first efforts needed to be 
directed toward prolonging the life of the child by transfusion. 
Unfortunately, before this could be done, death occurred. 
This may serv'e to illustrate, therefore, the much smaller 
margin of safety which occurs in the course of hemoljrtic crises 
of congenital hemoljTic anemia in infancy, 'WTiereas it is not 
uncommon to wait for a recurrence of these crises in the adult 
before confirming the diagnosis and suggesting surgical treat- 
ment. in the infant it is advdsable to perform the life-saving 
operation of splenectomy as soon as the diagnosis can be con- 
firmed. even during, or immediately after, the first hemolytic 
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The past history related that the child had been healthy throQphout the fir.d 
year of life. After that time, he had exhibited moderate pallor of the skin 
and mucous membranes and occasionally ^‘looked yellow.*’ However, he had 
not been taken to a physidan nor been treated for this disturbance because 
of the mothers personal experience. The appetite had been poor espedally 
when he was yellow looking.” At such times he frequently complained of 
severe abdominal pain, relieved by vomiting. 

At three years of age, follov\dng an attack of measles, the patient became 
much more pale and jaundiced and complained of severe abdominal pain radiat- 
ing from the umbilicus to the left side and accompanied by vomiting. This 
illness subsided after one week but left him very pale, weak and tired. From 
this time on, there had occurred frequent attacks of abdominal pain radiating 
to either side, increasing in severity, and always accompanied by feverbjbncjs, 
jaundice and pallor. 

Seven months before entry (at the age of four and one-balf years) during 
a recurrence of the acute attack of abdominal pain, a physician made the 
diagnosis of ruptured appendix with peritonitis because of the tenderness and 
spasm of the abdomen. A laparotomy was performed. At operadon, a long, 
slightly reddened, and adherent appendix was removed, and it was noted thnl 
both the spleen and the liver were much enlarged and the mesenteric lymph 
nodes seemed much larger than usual. While in the local hospital for this 
surgical procedure, the patient was noted to be moderately jaundiced and the 
red blood count found to be 3,000,000 per cubic millimeter udth hemoglobin 
slightly below 60 per cent. The urine was said to be normal excepting for its 
dark amber color. 

Following operation the patient seemed slightly improved, the icterus grad- 
ually faded during the course of one month and his color became more ruddy. 
However, five months before entry, there was another attack of severe general- 
ised abdominal pain lasting one week, during which his jaundice returned, hU 
pallor increased, and the urine and stools were once more dark. Similar episodes 
occurred about once a month up to the time of entry. 

Physical examination revealed a pale small boy v4th brownish yellow color 
to his skin and pallor of his lips and mucous membranes There was enbree- 
ment of the heart and loud murmurs were heard all over the precordium. The 
liver and the spleen were enlarged to the level of the umbilicus. Laborator) 
examinations showed an erythrocyte level of 3,700,000 per cubic millimeter, 
hemoglobin 58 per cent; reticuloo'tes 10 per cent; while blood cells 
per cubic millimeter vith occasional immature cells and 2 nucleated crythm- 
cytes per 100 leukoc>'tes. The fragiUty of the ery'throcytes in hypotomc saline 
solutions showed hemolysis begirming at 0.76 per cent and complete at OJ 
per cent. Urobilin excretion in the urine and stools was markedly increase/ 
Roentgenograms revealed marked retardation in growth and development o 
the skeletal sy^stem as well as enlargement of the heart, the liver and the fp.ctra 
During the brief stay in the hospital, the patient remained afebrile 
relatively well. Operation n^as urged but permission was absolutely 
by the parents. Following two trisits to the dL^pensary' during which tfce P> 
dent’s physical and laboratory findings remaned e-.^enlulb unchin/cd, t-' 
child was not seen again. Subsequent biston' disclosed that Tccurzer.cts c* 
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abdominal pain, jaundice and pallor cotrtinucd at increasingly 

vaU and that about one year after his last hospital wit, during one of lh(ue 

attacks, the child quickly failed and died. 


Cofiwicut. — A rcNdeiv of this esse impiesses us vfith the 
frequent occurrence of severe abdominal pain accompanied 
often by vomiting and some fever during the hemolytic crises 
of the disease in childhood. Frequently the pain is associated 
with tenderness and rigidity of the abdomen and therefore 
simulates the presence of an acute surgical abdomen. The 
differential diagnosis of congenital hemolytic anemia from an 
acute surgical condition may be difficult, especially if jaundice 
is not too prominent and if the character of the red blood cell 
dianges is not appreciated. In this boy’s case the diagnosis 
of ruptured appendix rvith peritonitis was made and only dur- 
ing the operation, when the enlargement of the liver and spleen 
were noted, was it appreciated that some other condition might 
have accounted for the abdominal symptoms. Although the 
diagnosis of congenital hemolytic anemia was later substan- 
tiated, the previous unhappy experience with an unsuccessful 
operation influenced the parents against permitting another 
operation. The subsequent course of the patient was typical 
of the disease in that the attacks became more severe and more 
frequent and during one of these the child succumbed, pre- 
sumably from the usual sequence of events: anemia, anoxemia, 
cardiac enlargement and decompensation. One other point of 
interest in this case is the presence of marked retardation in 
growth and development of the skeletal system which is so fre- 
quently seen in the growing child afflicted with a chronic re- 
currcnl disease, ^ 
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^ Following the recurrence of severe bronchitis at the age of two years, the 
ivhiteness of her skin and mucous membranes became much more marked and 
there was a slight degree of jaundice \dsible in her sclerae. This rwrsLstcd until 
the time of her entry. 

Physical examination revealed a small, poorly developed and nourished 
female child, whose skin was lemon yellow and whose lips and mucous mem- 
branes were blanched. She appeared somewhat drowsy and apathetic. The 
respirations were rapid as was the pulse. The heart was enlarged 3 cm. to the 
left of the nipple line; a systolic murmur could be heard all over the pre- 
cordium. The spleen was moderately enlarged, about 4 fingerbreadths belon* 
the costal margin, and the liver likewise was enlarged and tender to palpation. 
Shifting dulness and a fluid wave were demonstrable in the abdomen. 

Laboratory examinations: the erythrocyte count was 1,700,000 per cubic 
m i ll imeter ; the hemoglobin level 30 per cent; leukocytes numbered 9000 per 
cubic m i l li m eter. Stained smears of the blood revealed small cells weD-fiUed 
with hemoglobin and moderate poikilocytosis. The retfculocj-tes numbered 15 
per cent and there were 8 nucleated erythrocytes per 100 leukocytes. Fragility 
of the erythrocytes in hypotonic saline solutions showed hemolysis beginm'ng 
at 0.68 per cent and complete at 0.46 per cent; at a second examination, 
hemolysis began at 0.76 per cent and was complete at 0.46 per cent. The 
urine and stools showed increased amounts of urobilinogen. Roentgenograms 
confirmed the marked enlargement of the heart, retardation in growth and in 
development of the carpal centers, marked thinning of the cortices of the bones 
of the extremities with increased width of the medullary portions. 

The patient was transfused and then sent to the Convalescent Horae for 
the purpose of improring her nutritional state. During the two months of 
care there, she gained rapidly in weight and in strength. As soon as she re- 
turned home, however, another hemolytic crisis occurred, necessitating read- 
mission to the hospital. 

Following transfusion, splenectomy was performed (at the age of three 
years) with the removal of a large, firm spleen. There occurred an uneventful 
convalescence, and the patient was discharged home three weeks following 
operation, showing marked improvement in her general condition as well as 
her blood, though a sh'ght degree of anemia still persisted. 

During the ensuing nine years this child has been seen at regular inters ab 
She has remained constantly free of any evidence of increased hemolysis of 
the red blood cells, has growm and gained very well. At a recent examination, 
the only discernible abnormalities were a slight persistence oi the tendenc) to 
increased fragility of the erythrocytes in hypotonic saline solutions (0.54 to 
0.3 per cent) and slight retardation in ossificaUon of the carpal centers (about 
one year below the chronological age, whereas at the time of operation they 
w'ere two and one-half years below the chronological age) 

Comment.— In this patient’s illness the follounng details 
stand out particularly clearly. Besides the usual findings char- 
acteristic of the disease there was present much more than the 
usual evidence of interference with bodily function due to re- 



COKGENITAL HEMOLYTIC AIsEMIA 


409 


current anemia. These were marked cardiac enlargement wrth 
cardiac decompensation, as evidenced by the very rapid pulse 
and respiration and tenderness of the liver on palpation, as 
well as shifting dulness in the flanks. In addition, roentgen- 
ograms showed retardation in growth and development of the 
carpal centers corresponding to an estimated age of one year 
instead of the chronological age of three years. Likewise, 
there was marked thinning of the cortices of the bones of the 
extremities with increase of the medullary portions, a picture 
which we have learned to recognize as characteristic of hyper- 
trophy of the medullary substance due tp chronic anemia of 
the congenital types'^ (f . e., congenital hemolytic anemia, sickle- 
cell anemia and Mediterranean anemia of the Cooley type). 

Following operation the patient made a splendid recovery 
and in the ensuing nine years there has been no further hemo- 
lytic crisis, although the tendency to increased fragility of the 
erylhrocj'tes in hypotonic saline solutions remains. In addi- 
tion the retardation in the growth and development has tended 
to improve, although it has not been entirely cured in this 
period of time. However, the bones no longer show evidence 
of increased medullary,^ substances due to hyperactive, hyper- 
plastic marrow tissue. So that in this case the operation not 
only controlled the tendency toward hemolytic crises but also 
radically changed the patient’s growth and development and 
restored her to normal health. 

C.ise V.— girl, of eleven and nine-twelfths years, was brought in be- 
cause of recurrent attacks of jaundice ance three years of age. 

Ihnulv huiory revealed that the father had had a mild recurrent tvpe or 
laundice since early youth hut had never suffered any discomfort from this nor 
<Atul.ued pallor or symptoms of anemia. Since his marriage thirteen vears 
Mon. these attacks had been less frequent and his health had remained good 
Ihc tuo other children had no symptoms simnar to the patient’s ^ 

IVt UiMory m three years of age the chDd had had a moderately severe 
..iLir ^ o( fever, jaurvdicc and incrcasiiig paDor This har? 

.hen ..iloided leaving her pale and /eaktokinr^ had 

m iie,,u.ne> and severity from the time of onset at fiS or 
a vear .-nd more recently about site to eight tim4 per year 

h:ii fiein re-trirted in her aclivitv j ^ ^ consequence, 

the ittrcl.v vtarled eharaclcristicallv 'with a L 

m the lett upper quadram. not colickv in^U^ epigastric pain 

' This persisted for sev- 
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cral hours, to be followed by fever, then jaundice and finally pallor. Anore.ru 
from the onset and occasional vomiting were noted. During the attacks, the 
stools and the urine both became dark yellow to orange in color. This color 
persisted for a few days and then faded. The skin discoloration usually ic- 
mained for a week or two and then improved slowly. 

Physical exaroination at entry revealed a girl, small for her age but fairly 
well nourished. There was a slight icterus of the skin and sderae and pallor 
of the lips and mucous membranes. The heart was somewhat enlarged to the 
left with a loud systolic murmur best heard at the base. The spleen was 
palpable 4 fingerbreadths below the costal margin and the liver 3 finger- 
breadths below the costal margin. 

Laboratory examinations showed the erythrocyte count to be 3^00,000 
per cubic millimeter; hemoglobin 10 Gm. (59 per cent); leukocytes 6800 per 
cubic milhmeter; platelets 224,000 per cubic millimeter. Stained smears of the 
blood showed 7 per cent reticulocytes, small globular erythrocytes and moderate 
poikilocytosis. The icterus index was 40 and the van den Bergh test indirect. 
The fragility of the erythrocytes in hypotonic saline solutions showed hemolysis 
beginning at O.SS per cent and complete at 0J8 per cent. Quantitative determin- 
ations of urobilin excretion in the urine and stools showed 3100 mg. in twenty- 
four hours as compared to a normal average of 80 mg. for this ace. 

Roentgenograms of the hands revealed a carpal development correspond- 
ing to nine years (instead of about twelve years) and general delay In bone 
growth. Likewise the medullary ca\dties of the long bones seemed increased 
in width. 

Splenectomy was performed with relatively little difficulty. On the sixth 
day following this operation the platelets xvhich had been rising slowly as js 
usual following this operation reached a level of 9CX),CK}0 per cubic millimeter. 
The patient suffered an attack of severe epigastric pain necessitating morphine 
for its rehef. This was thought to be due to mesenteric thromboses associated 
with the high platelet level. The follom'ng morning the platelets numbered 

1.100.000 per cubic millimeter and another attack of severe epigastric pain oc- 
curred, associated with a rise in temperature to 103® F, and leukocytosis of 

16.000. In the afternoon, there was a severe generalized convulsion starting 
on the right side and lasting several minutes. On the eighth day postoperative!) 
the platelets were still 1,200,000 per cubic mid/meter and two more severe 
conxTjlsions occurred, each lasting a few minutes. Since it was felt that the 
high platelet level and intravascular thromboses might account for the con- 
voilsive seizures, an attempt w'as made to reduce the numbers of platelets b> 
a deep ar*ray treatment giv’en over the chest to affect the largest amount of 
circulating blood. Following this there xv’as only one mild attack of cpie^'tric 
pain with fever and no further convnilsions. On the eleventh postoperative dj> 
the platelet level was 800,000 per cubic millimeter and the following day 

600.000 per cubic millimeter. At the time of discharge twenty-four days po*l- 
operatively the platelet level u'as 400,000 per cubic millimeter, the er> tbrocy'tf’ 

5.400.000, hemoglobin 14 Gm. and reticulocytes 2 per cent. ^ 

The patient has had an uneventful course since di-charce from the 

one year ago, with no further chances in the bb^.d a:, well as no recurrence' 
of her previous complaints. 
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Comment.— hi the famhy of this patient there was the sug- 
gestive historj^ of recurrent mild jaundice suffered by the father 
but as so frequently occurs in adults with a mild degree o 
congenital hemolytic anemia, there bad been ver>^ little inter- 
ference with health or activity and no severe crises. In the 
child’s case, however, the attacks had begun very early in life 
and had become increasingly frequent and severe from the 
third to the eleventh year of bfe. Special attention may be 
directed to the recurrence of deep yellow to orange urine and 
stool discoloration during the hemoljdic crises. This has been 
particularly noted in children whose urobibn excretion is tre- 
mendously elevated as hemolysis occurs. In this patient about 
forty times the normal amounts of urobilin were being excreted 
by way of the urine and stools, a loss in blood pigments going 
hand in hand with the severity of the hemolysis and anemia 
which developed. Here again roentgenograms showed severe 
retardation in carpal development and bony growth and the 
long bones likewise showed expansion of the medullary sub- 
stance at the expense of the cortical bone. 

Following splenectomy there occurred one of the unfor- 
tunate but not rare complications of this operation. It has 
been pointed out by several observers that splenectomy is fol- 
lowed by a great rise in the levels of platelets in the peripheral 
circulation. RosenthaP has followed such changes in patients 
with the splenic t\"pe of anemia and has related their extreme 


platelet elevations to the crises of fever and pain resulting from 
intravascular thromboses. In this child the platelets rose to 
over 1.000,000 per cubic millimeter at the end of the first week 
following operation, and severe epigastric pain, fever, and 
then generalized convulsions all pomted to the possibiUty of 
intravascular thrombosis associated with the very high plate- 
let level. One method of reducing the levels of blood platelets 
U^at has been used in the past is deep .r-ray therapy and in this 
mstance such a treatment was given and was apparently effe 
t.ve, for the plateleL. fell to normal levels and rem.' 7 
thereafu r. The child suffered no further attacks of ahd 
I.™, o, „„vuW„„s. N-0 ,,e,l,od has as yet been devebpTd 
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for preventing this platelet crisis following splenectomy or 
predicting the possibility of its occurrence. It must therefore 
be looked upon as a possible unfortunate complication which 
luckily, in our cases, has tended to be transitory and short in 
its duration. 

CMe VI.— An eight-year-old boy was referred to the hospital by hb local 
physidan because of recurrent attacks of feverishness followed by jaundice and 
paHor. 

The family history was important in that the mother, a maternal uncle, 
and the maternal grandfather had had similar, though milder, attacks since 
early in life, but had never been seriously indisposed by their Alness and had 
never required medical advice on this account. 

Past bistoty: in the first year of h’fe the patient had had an attack of 
feverishness foUowed by yeAowness of the skin and sclerae and moderate pallor 
but he had exhibited no failure of appetite nor loss of w^efght on this account. 
In his second year, the cbAd suffered several times from “grippe'^ as judged 
by fever, abdominal pain, and vomiting, but following each such attack it was 
noted that he was once more jaundiced and pale and that this state lasted 
two to three weeks. From the third to the eighth years of life the boy had 
such attacks at least three to four times per year, becoming more severe and 
more prolonged and usuaAy foAowed by anorexia and easy fatigue. Because 
of the increasing frequency and disability attending these attacks he had been 
unable to continue his schooling. 

Physical examination revealed a very small underdeveloped and under- 
nourished boy somewhat mentally apathetic. There was moderate icterus of 
the skin and sclerae and pallor of the mucous membranes. Small lymph nodes 
were palpable all over the body. The heart was enlarged 2 cm. outside the 
left nipple line and a loud systolic murmur was heard all over the precordium. 
The abdomen w^as protuberant with the liver palpable 4 fingerbreadths below 
the costal margin on the right and the spleen palpable 5 fingerbreadths below 
the costal margin and reaching to the umbflicus in the midline. 

Laboratory data; red blood cells 2,600,000 per cubic millimeter; platelets 
280,000 per cubic millimeter; stained smears of the blood revealed reticulo- 
cytes 22 per cent, moderate poikilocytosis, and a smaA globular type of 
erythrocyte. The icterus index was 40; fragility in hypotonic saline solu- 
tions: hemolysis beginning at 0,76 per cent and complete at 0-56 per cent. 
The urobilin in the urine and stools was markedly increased in quantity. 

Roentgenograms: there was increased porosity of the bones of the ex- 
tremities and the skuA as w’ell as increase in the size of the heart shadov. 

The carpal development was that of a child under five years (chronoloaical 
age eight and one-half years) . 

Course: with aU these confirmatory^ findings of congenital hemolytic anenna 
and the marked delay in development of the skeletal structure-; it ua-* 
that splenectomy was definitely indicated. However, permhsion was refus^ 
by the parents because of their fear of any operative procedures and 
feeling that the condition would improve m'th age as it had in the other 
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bcrs of the famUy, suffering from the disease. The paUcnt was Oiercforc placed 
on a high iron and vitamin diet and given liver both parentcrally and by 
There was some improvement in erythrocyte and hemoglobin levels, \\hcn 
seen six months after discharge from the hospital the patient related that there 
had been two other seme attacks of jaundice followed by pallor and extreme 
tiredness. Two years aftemard, histor>^ revealed that the attacks were con»^ 
linuing unchanged in frequency" or severity, necessitating one to two months 
rest after each one and interfering vvith attendance at school. The blood showed 
no change from the measurements recorded at the time of hospitalization. 
Roentgenograms showed no development in the carpal bones and increasing 
porosity in the bones of the extremities and skull. In addition, the plates of 
the abdomen showed many small opaque bodies in the right upper quadrant, 
interpreted as gallstones. On careful questioning the child admitted that the 
abdominal pain which he frequently suffered now tended to radiate from the 
nght side to the right scapular region and during one attack the jaundice had 
become much more severe than at any time previously and the stools had be- 
come day -colored for a few days. Permission to operate was still refused by 
Ihc parents. 


Comment . — ^This child presents the most striking family 
history of any of our group of over 20 children ■with con- 
genital hemolytic anemia, in that the disturbance has ap- 
peared through at least three generations, starting •with his 
maternal grandfather. The supposition which so many lay- 
men have that, because an adult has “outgro'wn” a disturbance, 
a child with the same disease will necessarily fare equally well 
is entirely erroneous and is well illustrated by the course of 
this boy's illness. Not only have his hemolytic crises become 


more frequent and more severe, but as the result of this 
chronic disease process his heart has become enlarged, and 
retardation in bone growth has occurred. The relatively in- 
frequent childhood complication of cholehthiasis has here 
taken place. It is not unlikely that an attack of biliary ob- 
Mniclion due to gallstones will increase this child’s difficulUes 

m Mune future time and may make completely recovery from 
lii^ very difticuU. ^ 


11“ lac( which appears Irom a study of those 
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of the first crisis of hemolysis, the more severe the. disturbance 
tends to become. Death may occur during an attack, even 
during the first, for the bone marrow of the young does not 
have as great an emergency store of er3^rocytes and an hemo- 
lytic crisis may be quickly followed by all the symptoms of 
acute and fatal hemorrhage. The infant who is suffering from 
hemol 5 'tic anemia may not be able to afford to wait for a 
second crisis, before splenectomy need be performed. 

As the child passes through succeeding attacks of hemol- 
ysis, jaundice and anemia, there appears evidence of dis- 
turbance in function of organs other than the hematopoietic- 
hemolytic system. The heart becomes enlarged, the valves 
insufficient and cardiac decompensation may occur. The 
growth of the skeletal structures is interfered with. Not only 
is stature small but the centers of ossification are delayed in 
appearance. In addition the bones tend to become wide but 
thin at the cortex. This is the result of the hypertrophy of 
the marrow tissue in an effort to keep up maximum erythro- 
cyte production. In some cases there has even been a sus- 
picion of retardation in mental development. Continued 
hyperbilirubinemia in unoperated cases may lead to the pro- 
duction of gallstones and the subsequent danger from biliary 
obstruction. 

Early splenectomy for the infant or child with congenital 
hemolytic anemia is therefore indicated. Sometimes, it will be 
necessary as a life-sav'ing measure. Splenectomy controls llie 
tendency to crises of hemolysis and relieves the burden placed 
on the heart by the chronic and recurrently severe anemia. 

It likewise corrects the deranged metabolism which interferes 
evith skeletal growth and proper bone structure. 

One complication which follows splenectomy must be 
watched for. It consists of the building up of a tremendous 
platelet level within the first week or two following operation. 
This may be associated with evidences of intravascular throm- 
bosis, manifesting itself in abdominal pain, fever, leukocyto.-J- 
and in one of our cases, even convulsions. This “platelet 
crisis" usually subsides in a relatively short time. 



CONGENITAL HESIOLYTIC /\NEML\ 


415 


SUMMARY 

SLx cases of congenital hemolytic anemia occurring in in- 
fancj’’ and in childhood are presented. They illustrate the 
variations in the disease as it manifests itself in this age group. 
It is emphasized that early diagnosis and prompt treatment 
by splenectomy are necessary since the disturbance is more 
acute and more severe the earlier it first appears. Deatli from 
anemia may occur in the first hemolytic crisis. Delay in 
treatment of the more chronic cases leads to cardiac hyper- 
trophy and dilatation, retardation in skeletal growth and dis- 
turbance in bone structure. Likewise, cholelithiasis may 
develop. Splenectomy offers prompt and long-lasting relief 
from hemolytic crises and their attending icterus and anemia 
as well as from the cardiac disturbance and faulty bone growth. 
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CLINIC OF DR. ELLIOTT P. JOSLIN 

George F. Baker Clinic, New England Deaconess 
Hospital 

PROTAMINE mSULIN— THE rNSHLIN FOR USE BY THE 
GENERAL PRACTITIONER FOR THE MAJORITY OF 
DIABETICS 

Practically all of us who have used protamine insulin 
ha\c "lated. and indeed, almost boasted, that we have tested 
prolamine insulin AWth diabetics who were the severest of the 
'(■\erc and the most reliable. Perhaps this is as it should be, 
bm ihe facO are that the great advantages of protamine insulin 
.lu- (or the many diabetics in the country and not for the few. 
\olio(!\ know> how many diabetics there are in the United 
''i.iic'- or liuw many are mild, moderate or severe, but I sus- 
peu dial there are in all between 400,000 and 500,000 indi- 
vkIii.iL \mi1i diabetes, although some of them may not know 
tii( \ li.i\( )i. iliat approximately .500.000 of them are mild cases, 
ih.ii 1 7' OUO are moderately severe and this leaves only 25,000 
wlu. (,m hi run-.-uiered severe. Perhaps half of the mild cases 
. .Ill i.i I p iheir diabetes controlled with a diet only moderately 
i< Mund Mali a- carbohydrate 150 Gm. and a reasonable 
• • "imt (ii pioU'in and fat. and it is because we can confidently 
.,\ '."thi !> m.umiw 150,000 mild cases and the 1 7 5 ,000 moder- 
.X iMu i.iM- ih.Ti their disease can be controlled with a 
' G.i.K diiM oi this new protamine insulin and a diet 
■ ' '."1 .1 nlm more strict, that this great advance in 

duiuki be recognized and named for its dis- 
• ' ’ ' ^ ^ (U u n In a 

^ ‘-'t ixiticr nltich raised the expectancy of the 

’ - e'lildren imm one year to thirty-two years 
prr.rtic.ilK abolished coma, has more than 



ELLIOTT P, JOSUN 


41 S 


doubled the duration of the disease for aU diabetics and; I be- 
lieve, has advanced it for cases with onset in 1936 to an 
average duration of twenty years and quite likely twentj'-five 
years, even though we handicap the patients under twenty 
years with those whose onset is above sixty years. The mere 
recital that in my group of diabetic doctors with onset between 
twenty-five and thirty-nine years the mortality is only one 
fourth that of my nondoctor diabetics, that only one doctor 
in the entire group of doctors has developed coma since 1924 
and that of the doctors who have died the average age at death 
has been sixty-eight years, proves how much can be done in 
lessening mortality if the patient understands his disease. li 
regular insuh’n with its transient action has accomplished ail 
this, how much more should be accomplished for the diabetic 
when under the prolonged action of protamine insulin. 

Protamine insuh'n controls the diabetic for a whole day in- 
stead of for a six- to eight-hour period and the significance of 
this as yet we hardly grasp. With diabetes so much better 
controlled, what problems are we to meet wdth our diabetics 
in the future? Indeed, we hardly realize the possibilities for 
the change in the diabetic situation which protamine insulin 
has wrought. This was brought home to me the other day 
most emphatically by some figures which were placed at my 
disposal by Mr. Marks, working with Dr. Louis I. Dublin of 
the Metropolitan Life Insurance Company. I told itlr, Marks 
I felt sure arteriosclerosis was being deferred to some extent 
in our cases, because whereas Dr. Shields Il'arren has always 
found arteriosclerosis present in a diabetic of five years’ dura- 
tion, irrespective of age, now at autopsies this is by no mean^ 
invariably true. This led Mr. iVlarks to compile the statL- 
tics of my own fatal cases of arteriosclerosis for two periods, 
and he was good enough to send me the following table (Table 
1 ). Of course this can be improved in size numerically with 
time, but I think it shows quite plainly how the wind is blow- 
ing. Neither Mr. Marks nor I would claim too much for thh 
table. We realize its deficiencies perfectly well, but it do- 
bring out the point that the patients who die of artcrio-cleroo-. 
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TABLE 1* 

AvmAGZ Age at 

ARTEmoscLERonc Co^T)mo^sT 


1 Averafie age at Average dura- 
Site; Sex. death. tion, years. casc». 


1933 - 1930 - 1933 - 1930 - 1 1933 - 
1932 1 1935 1932 1935 1 1932 1 1935 


Arteriosclerotic conditions, 
total: 

Male . 

Female 

Coronary' artcr>' disease: 
Male . 

Female 

(iangrcnc: 

Male 

Female 


66 1 

68,5 13.1 

65 7 

68.5 11.4 

64,4 

67.4 13.3 

64 3 

68.7 12.0 

66 9 

68.7 10.8 

65 7 

68.9 14.1 


* Prepared under the supersdsion of Mr. Herbert H. Alarks of the Statistical 
Uepartment oi the Metropolitan Life Insurance Company. 

t luAludcs deaths from chronic heart disease, cerebral hemorrhage, chronic 
nephntis, arteriosclerosis, gangrene, etc. 


whether general or local, in the heart or legs, today are sur- 
viving diabetes for a greater number of years than before, and 
thus dying older, or, in other words, that the development of 
arteriosclerosis is being deferred. I am sure that all who look 
at this table can supplement it, and it is most desirable that 
similar data should be reported from the many diabetic clinics 
whicli exist in this countrx'. If we can say with assurance to 
uur patients that already with the use of regular insulin, we 
have seen not only complications such as coma and carbuncles 
K-duced. but even premature old age deferred, and that now 
th. re is everx- reason to expect that with protamine insulin 
ihfs,. i;n„rable changes nwII be promoted, it will promote a 
/eal I(.r the thorough treatment of diabetes throughout the 
liuintn wliich is almost incalculable. 


Tht 

1 itra I 


type of protamine insulin which will go on the market 
lu.te sure 1 am correctly informed) is protamine zinc 
of I -sO strength. From our tests with the various 
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types of protamine insulin with about 700 patients, my col- 
leagues and I can state unquestionably that protamine zinc 
insubn is the best we have had. Protamine insulin, fresh from 
Dr. Hagedorn, later from the Eli Lilly Co., and subsequently 
from the E. R. Squibbs and Sons Co., was a great comfort 
to the children in relieving them of multiple injections. Pro- 
tamine calcium insulin worked still better and indeed excel- 
lently last summer with 65 girls at the Clara Barton diabetic 
camp. Miss Winterbottom, who has had charge of the camp 
for three years and thus has watched diabetic girls each sum- 
mer, stated emphatically that protamine calcium insulin 
worked better than the regular insulin, that reactions were 
less frequent, that the reactions were less severe and, in 
general, that the children who had protamine calcium insulin 
wanted to continue it and the 50 or 60 who did not have it 
were anxious to get it. However, at our other diabetic camp, 
the Prendergast Preventorium, where a group of boys and girls 
volimteered to undergo tests with protamine calcium insulin 
and protamine zinc insulin, Dr. Priscilla TlOiite was able to 
show with the help of Dr. Schott that protamine zinc insulin 
was released more slowly and therefore acted a little less 
quickly and for a more prolonged period. Incidentally, she 
was able to test protamine zinc insulin produced by two of the 
larger pharmaceutical houses and to demonstrate that the 
products furnished were essentially uniform in action, which 
should be reassuring to all doctors. 

Protamine zinc insulin will keep. I have been definitely 
assured that there is little if any doubt that it will last for 
six months with a deterioration of only 10 per cent, even 
though, contrary'’ to good practice, it is not in a refrigerator all 
the time. Furthermore, I understand that even after the pro- 
tamine has been mixed with the insulin, as in the combined 
preparation which is to dispensed in a single vial, the loss of 
potency is not expected to be material. At this moment we 
are just beginning the use of this new preparation. Certainly 
the addition of the zinc has preserx-ed the permanency of the 
flocculencx’’ of the precipitate to a remarkable degree. 
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Protamine zinc insulin can be used with syringes which 
have been sterilized with alcohol so that patients who have 
adopted this method of sterilization can continue it and need 
not change to sterilization and drying of their syringes with 
heat. 

If regular insulin and protamine zinc insulin are given the 
one after the other with the same syringe, the regular insulin 
should be given first. Should the protamine insulin precede 
the regular insuhn in the syringe, enough of the protamine 
might remain on the surface of the same to change the regular 
insulin to protamine msulin and thus eliminate its specific 
action. 

The possibility for the use of protamine insulin in out- 
patient clinics has been emphasized by several writers, but in 
general its efficacy has been stressed with the responsible and 
pedigreed diabetic. 'WTaat I want to bring out in this clinic 
IS that protamine zinc insulin is the kind of insulin which the 
general practitioner and the majority of diabetics will find 
Simplest and safest, and therefore I wifi report 5 cases which 
Illustrate this one point and rest content if I make this plain. 


Case I._TTie last paUent seen in the late afternoon of Auaust 2S , 

but physical exarainaUon presented no other striking abnoLaliuT^ Si ’ 
crl him into ihc hospital, but failed and so fnM * ^*1 tned to 

bread and an orange at each and d ■ 

enrt o, cream with a moderate amoJTol bJLrTht'tf”' ^ 

portion- ol - and 10 per cent vegetables an j I" ’ 

•or brcahla-t, and for the other to m^a lnr Bet it 

fob, and la-Uy I gave him 10 umfs ^ of meat and 

-noting I snu Him at the hospital at the Diab^rcir' 

"I'"- .'I l■n.,.,n,mc /mi ,n-ulin and when he returned T 

prolamine rinc insulin and, -till no hosll"^ day-the 2nh- 
•‘lei .me, anyssas, despite the fact the ^ 

"" '' r^^mtively. because itltTl n ^ ^mens 

• ' ■"•••-.nc nnc insulin the ne-d da - 1 that with 


unit 
h..vi 
• f‘ ; 
t:nr’ 
tb.. 


< r.'.V 


• • ' -•-.nc ainc insulinlhTTex; da y 1 -U 
' '"‘i be did, because the specimens sh 7'^ begin 

■■■■ ■ -I'l 111, l,!,.pd 0 , ■ Irnne contained 02 

•• mine v.a- seear.f,,,. “B-) per cent tt_-_ „ 


ling till iraurjiir, ol 


■•rU Uit l.Uipd sugar was 0.12 Tuo me7 ““f^ed OZ 
••■rif o a‘ sucar-free, blood sugar 0U6 fen Upon Sep- 

t37i pounds dressed- 
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a gain of 12} pounds in a month. Upon October 27 no glycosuria, blood 
sugar 0.07 (70 mg.) per cent before lunch and weight 142 pounds. And Ihu 
negro did not lose a single fuU day’s work from hb job as a draftsman and in 
fact was only seen nine times for short visits. 

I must in fairness add he was a graduate of the Massachusetts Institute 
of Technology. 


Case H.- Blair W., 14484, already reported elsewhere, came to the office 
on the afternoon of April 9, 1936, within an hour of glycosuria having been 
discovered, showing 7 J per cent urinary sugar and a blood sugar of Oil (SIO 
mg.) per cent. Entering the hospital, the glycosuria w’as 10.4 per cent (he 
following morning. He then was given 30 units of protamine insulin and for 
the next four days 50 units daily, and became sugar-free. Thereafter, for each 
of two days he received 46 units, the next day 40 units and was discharged 
with a diet of carbohydrate 210 Gm., protein 75 Gm., and fat 88 Gm. Upon 
May 30 he was sugar-free, taking 24 units of protamine insulin; upon July 31 
he was likewise sugar-free and the blood sugar was 0.13 (130 mg.) per cent, 
capillary blood at three hours after lunch, with 16 units of protamine insulin 
daily; and upon November 15 he is still sugar-free, but requires only 8 units 
of protamine insulin in the twenty-four hours. 


Of course, any one who has seen many cases of diabetes 
realizes that a child, whose treatment is begun, as in the case 
of Blair, shortly after the onset of the disease, will do sur- 
prisingly well. However, at the moment, I do not recall any 
patient whose diabetes has been as easily controlled as in thia 
case. At no time during his illness has Blair received an in- 
jection of insulin more than once in twenty-four hours. 


Case HI. — A minister’s widow, 7345, who camu to me like Illair prelum 
ably within two weeks of the onset of her disease, on September 7, 1928, show'- 
ing 6.9 per cent sugar and a blood sugar of 0.44 (440 mg) per cent, di 
quite well with regular insulin. However, it was a bore to take 10 unit5 o 
insulin in the morning and 6 units at night and so, on May 6, 10J6, sbe 
changed to 16 units of protamine insulin once daily, and I submit (Table 2) •'T 
reports sent in for the foUou'ing four days, the test being made at rising, noon, 
afternoon and upon retiring. 

Gradually reports came in at less and less frequent intervals but nov/ ^ 
submitted once a month for anal>scs made on one day a week. These are a. 
shown in Table 3. 


The records of this patient not only show how much simpl-f 
modern treatment of diabetes is, but they indicate that a patier.t 
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units daily administered in 6 doses, she finally recovered. Realiziiig the critial 
nature of her illness, she was treated as a surgical diabetic and given glucose 
and salt solution subcutaneously or intravenously so that always the carbo- 
hydrate in the diet for the twenty-four hours was at least 150 and sometimes 
even 200 Gm, daily. Notwithstanding troublesome diarrhea, nausea, and 
vomiting the disease terminated by lysis at the end of eleven days. Con- 
valescence was uninterrupted. The following summer she journeyed to Lausanne, 
but the next summer she felt so sprightly that she chose Biarritz and returned 
taking 10 units of insulin. 

By September and October, 1936, not only were two small injections daily 
becoming annoying, but various cardiac symptoms developed. Regular in- 
sulin was then replaced with a single dose of protamine insulin and since that 
time the patient has been in. sis tent that the use of protamine insnlm has re- 
lieved her of cardiac discomfort. At any rate she is much more comfortable 
and the diabetes is equally well, although not absolutely, controlled. The urine 
contained 0.2 per cent sugar and the blood sugar in the late forenoon, Februan 
1, 1937, was 0.16 (160 mg.) per cent. 

Case V. — ^Mrs. R.'s (10998) diabetes developed in April, 1932, at which 
time I found 3.2 per cent glycosuria and a blood sugar of 0J9 (390 mg.) per 
cent. She became sugar-free with insulin 12-0-12 units, eventually omitted it 
and was sugar-free on June 8, 1933, with a blood sugar of 0.11 (110 mg.) per 
cent, retaining her first weight of 153 pounds. Upon October 13, 1936, she 
returned with 5.4 per cent glycosuria and a blood sugar of 0J2 (320 mg) 
per cent, and without insulin. She was given 20 units of protamine imulm. 
Upon October 17, the specimens contained OJ per cent sugar before breakfast 
and the ofBce specimen contained 2.8 per cent sugar. Continuing on the same 
insulin, on October 23 the fasting spedmen was sugar-free and the office speci- 
men contained 1.8 per cent sugar, the blood sugar was 0J5 (250 mg.) 
cent. One week later not only the fasting specimen was sugar-free but the 
single specimen contained but 0.1 per cent sugar and the blood sugar was OU 
(140 mg.) per cent, while taking 24 units of protamine insulin. 

I did not see her again until November 13 when she returned in excellent 
condition, urine sugar-free and capillary blood sugar 0.11 (110 mg.) per 
at three hours after lunch, protamine insulin 20 units. 

As Mrs. R. was bom on October IS, 1856, her last visit uas made when she 
was eighty years of age, thus presenting a contrast to Blair, who was cle'vrn 
years old, although I might add that our youngest patient to take proUmine 
insulin began at the age of two years. 

In the last few weeks various medical societies have been 
kind enough to ask me to talk about protamine zinc imulin, 
and what has impressed me most in watching these audience^ 
has been the change in the expression on the faces of 
present when I have had a child on the platform and said ^ 
him, ‘.‘George, look over these doctors and let us pretend tnnr 
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this group would treat your diabetes by giving you insulin four 
times a day, that group three times a day, the group of doctors 
over there two times a day, but these doctors right here would 
treat you just, as well as the others but would give you insulin 
only once a day. 'Which doctors in the audience, George, do 
you think you would like to have take care of you?” George, 
being a bright boy, like most diabetic boys, you cannot doubt 
his instant answer. 
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CLINIC OF DR. ALEXANDER MARBLE 

George F. Baker Clinic, Elliott P. Joslin, M. D., Medical 
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TREATMENT OF DIABETES MELLITUS IN THE PRESENCE 
OF A HIGH OR LOW THRESHOLD FOR SUGAR 

GENERAL CONSIDERATIONS 

It is generally accepted that the glomeruli of the kidney 
permit the passage into the tubules of a fluid, the composition 
of ^Yhich is almost the same as that of the blood plasma except 
Oiat proteins and fats normally axe not allowed to pass through 
the renal filter. As this glomerular filtrate passes along the 
renal tubules, it is modified in various ways among which is 
the reabsorption of certain “threshold” substances of value 
in the body, as sugar, chloride, sodium, calcium and bicar- 
bonate. Substances which in the normal individual are reab- 
sorbed completely or almost completely are spoken of as 
possessing a high threshold. Among these is sugar, i. e., glu- 
cose, for which the average threshold is often stated to be about 
0.16 to 0.1 S per cent. Since in normal persons the blood sugar 
is below this level, ordinarily all of the sugar in the glomerular 
filtrate h reabsorbed except for verc^ tiny quantities of glucose 
excreted by some individuals along with small amounts of non- 
^lucosc reducing substances.^ If the blood sugar rises above 
this kv<I or if the threshold is lowered, sugar appears in the 
mme in quantities easily detectable by the usual Conner re- 
(hu'lion nirlhods. 


TEE NORMAL RENAL THRESHOLD EOR SUGAR 
Nimu reus suidics have been made in order to rietPr^,; 
'.!« threshold for sugar and the values cited above 

<27 
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are merely those commonly quoted. It is generally conceded 
now that the renal threshold is largely an individual matter 
and varies widely from person to person. In interpreting the 
reports in the literature one must take into consideration the 
methods of study employed, particularly as regards — 

1. The type of blood used, i. e., whether arterial (capil- 
lary) or venous. 

2. The blood sugar method used, with attention to the 
closeness with which the values obtained approach the “true 
sugar” content of the blood. Methods which eliminate in so 
far as possible nonglucose reducing substances are to be pre- 
ferred. 

3. The method of determining the threshold. Four 
methods have commonly been used;^ 

(a) On different days simultaneous tests of blood and urine 
are made with the patient in the fasting state, hoping by this 
procedure to obtain some urine specimens with and some with- 
out sugar. From these data then conclusions can be drawn 
regarding the threshold. 

(d) A patient with glycosuria is kept in the fasting state. 
When frequent tests indicate that the urinary sugar is becom- 
ing slight in amount, simultaneous tests of blood and urine arc 
made at frequent intervals until several sugar-free urine speci- 
mens have been obtained. The blood sugar value at the point 
of disappearance of urinary sugar is taken as the threshold 
figure.® One may use this method in patients with renal gly- 
cosuria and in cases with a very low threshold, a single dose 
of insulin may be given to reduce the blood sugar lower than 
could be accomplished by fasting alone. 

(c) Starting with a sugar-free urine one gives suffident 
carbohydrate to cause glycosuria. At frequent intervals tests 
of blood and urine are made and note taken of the blood sugar 
level at which sugar appears in, and (on the descending limb 
of the curve) disappears from, the urine. Hatlehol states that 
Frank^ was the first to note that the threshold of appearance 
often is not the same as the threshold of disappearance. Once 
glycosuria has been produced by virtue of suffident hyper- 


XEEATMENT of DIASETES MELLETUS 4^9 

fflycemia, the urinary sugar persists for a vanable period after 
the blood sugar has fallen below the value initially necessa^ 
to produce glycosuria. The cause of this lag is not entire > 
clear. Sherrill and MacKay® consider that it is due to the 
“dead space” of the kidney and ureter. 

The following glucose tolerance data obtained on Novem- 
ber 16, 1936, on Mr. W. M., Case 14997, a fifty-nine-year-old 
Jewish clothing salesman without typical diabetic symptoms 
illustrate the type of response under discussion. 


' 

Time* 

Urine. 

Blood surar 
(venous^ 
mg. per 

1 100 cc. 

I Volume, cc. 

Sugar, 
per cent. 

Fasting 

1 so 

0 

1 0.15 

100 grams of glucose by mouth 


30 minutes after glucose 

16 

1 0.2 

0.25 

00 minutes after glucose 

24 

3.0 

0.15 

120 minutes after glucose 

65 

3.2 

0.11 

ISO minutes after glucose 

80 

1 

2.4 

0.08 


(d) Two blood sugar curves are obtained on different days, 
one n-ith an amount of carbohydrate small enough as not to 
provoke glycosuria and the other sufficiently large as to cause 
urinaiy sugar to appear. Blood sugar estimations as often as 
cvciy five minutes are desirable and tests of the urine are made 
at ten- to twenty-minute inter\mls. The renal threshold for 
sugar is known to lie between the highest points on the two 
cuiA-cs. More than two cun-es may be necessary to determine 
(ho threshold with accuraejn® 


It has not seemed profitable to attempt a complete review 
eif the literature concerning the average normal threshold 
rrom a glance at Table 1 in which are summarized the results 
of 10 investigations, it will be readily seen that a wide ranne 
01 v^<-> ,0.05 ,0 0,39 per tent) has been repotted. It is 

.lonb, „1. hon-cver. ,t all ot Ore subjects used could be classed 

miiy nom:nl 
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TABLE 1 


SuiQiARY OF Values Reported for the Renal Threshold for Sugar 
IN Normal Individuals 


Author. 

Year. 

Number of 
subjects. 

Type of 
blood. 

Blood sugar 
method. 

Range of 
\'alucs, 
per cent. 

Jacobsen^ 

1913 

16 

Capillary. 

Bang. 

0.17-0.18 

Hamman and Hirschman*. 

1917 

6 

Venous. 

Lewis-Benedict. 

0.12-0.18 

Goto and Kuno* 

1921 

12 

Venous 

(plasma). 

ilei’crs-Bailey. 

0.12-0.18 

Johni® 

1922 

35 

(nondiabetics) 

Venous. 

Myer-Bcnedict. 

0.05-0.2J 

Htetu 

1923 

25 

Capillary. 

Hagedorn-Jensen. 

0.11-0.22 

MacKayi* 

1927 

44 

Not stated. 

Not stated. 

below 0.13* 
above 0.39 

Glassberg” 

1931 

51 

(nondiabctics) 

CZapillary. 

Somog>i. 

below 0.10- 
abovc 0.25 

Himsworth” 

1931 

11 

Capillary. 

MacLean. 

0 13-0 25 

Campbell, Osgood and 
Haskins” 

1932 

24 

Venous. ' 

Somogyi-Shaffer- 

Hartman. 

0.10-0 23 

no _fl f A 

Sherrill and MacKay*. . . . 

1935 

11 

Capillary. 

Somogji'ShafTer- 
Hartman. 1 

0 Ufl-U.io 


'In all of the studies to which reference is made ■“ T* ■> 
the method employed was that ouUined above under fte h a^ 
ing (c) except in the studies of MacKay in whrt the blood 
and urine were examined before, during and a er 
“esthesia. Goto and Kuno, John, f , 
periments), and Glassberg took as 

blood sugar at which sugar first appeared in the ^ 

man and Hirschman considered not only the leve W 
Le of glycosuria but also that of 

Osgood and Haskins noted the level ® MacKay did 

of disappearance of urinary sugar; Sherrill and '1= ^ 

0 msappe intravenously ram i 

1 kewise except that tney gave g * in certain 

than orally as did all other workers (ex ep Host 
studies) mentioned. John’s larger sen j jjri* 

hold esUmations is not included He 

where near ISO mgm. 
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Various factors may influence the renal threshold aside 
from the wide individual variation described above. Among 
these is the age of the individual: John^“ found the average 
threshold among 33 patients under twenty years of age to be 
relatively high, 174 mg. Conditions of impaired renal func- 
tion may raise it; it may be elevated in nephritis*’ and further- 
more in the carrying out of tests on individuals, normal or 
otherv'ise, the degree of renal activity as reflected in the out- 
put of urine may greatly influence the results.'’ It may be 
elevated in poisoning with certain narcotics as morphine^^ and 
in certain disease conditions as hypertension, syphilis, obesity, 
acromegaly, and particularly arthritis and diabetes.^® It may 
Ire lowered in pregnancy or poisoning with phloridzin^® or cer- 
tain metals.^ It is low in the condition known as renal gly- 
cosuria which undoubtedly is simply the reflection of a very 
low threshold. 

Major”’ in a study of diabetic patients with hyperglycemia 
but without glycosuria found that the high values for blood 
sugar were due to a fermentable sugar, presumably glucose, 
and not to any nonexcretable substance. 

Faber"" believes that the renal threshold is constant for 
any individual throughout life. Other investigators, as Glass- 
berg,'' however, have reported cases in which the threshold 
'.(•(■mod to vary from time to time. Robinson and coworkers^^ 
Irom studies involving the giving of 7.5 to 20 Gm. of glucose 
intravenously, found that the level of appearance of sugar in 
the urine was constant for an individual when the same dose 
was given but varied with different people. With the same 
person it varied with the dose. They suggest that in cases of 
In-pevglycemic glycosuria “some element in the phosphoryla- 
tion nwchanism. such as the store of phosphate or of enzyme 
n\ the tubular membranes,” becomes exhausted. 


HEhAL threshold IN DIABETES 

Thi„y years ago Licfmann and Stem'* from a study of 8 
. 0 . 0 . concluded that the reoal threshold tends to hT7 

.o.o<old,aho.lc.„d.h recent onset and to ral“thMrea;: 
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progresses. A somewhat similar view was held by von Noor- 
den^® (particularly in cases of diabetes complicated by nephri- 
tis and hypertension), by Williams and Humphreys"'^ and by 
Allen and Wishart^^ (from dogs with experimental diabetes). 
On the other hand, in a study of 11 patients Hamman and 
Hirschman® found, on the average, higher threshold values in 
cases of mild, as compared with those of advanced, diabetes. 
Likewise, Petren^® reported that the highest values were ob- 
tained among the youngest patients and among those with dia- 
betes of recent onset. As opposed to these conflicting reports, 
other workers have stated that, as with normal individuals, 
the renal threshold in diabetic patients is an individual matter, 
varying from person to person, and is not related to the age or 
sex of the patient, the duration of the diabetes, or the severity 
of the disease. This was the conclusion of Jacobsen, babe 
and Norgaard,” Faber and Hansen HaUehoP and Sahguch 
et al In their recent careful study Sherrill and MacK y 
found an average value of 149 mg. per cent 
group as compared with that of 128 mg. for e n 

g onp (capUIary blood, Somogyi-Shaffer-Hartman metodp 

Ibis tendency to a higher threshold in 
by John’* who reported that among 54 diabetics th 
e"nal threshold was a. 217 mg. per 100 cc. (-nous bl- ■ 
Myer-Benedict method). Thresholds beow "’5, 

found in 27.7 per cent of cases and above 180 mg. 

cent. Among 833 patients of ° ,he com. 

and diabetes was the average threshold highe 

monlv Quoted vaJue of 180 mg. .1 

On the whole the available data seem to '"dicate tha > 
renarthreshold tends to be higher in diabetic persons th 
normal individuals but that in both groups it vanes nade, 
and is an individual matter. 

T- T,T*TjT7'rF«; TN THE PRESENCE OF A HIGH 
TOEATMENT of P 
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middle-aged or elderly persons, who possess a high renal 
threshold (0.20 per cent or above) ior sugar. Often these 
patienL^ have considerable generalized arteriosclerosis with or 
without h\-pertension and often have some degree of chronic 
nephritis. The question then arises: should an attempt be 
made by giving insulin (or more insulin) to lower the blood 
sucar below the level at which glycosuria entirely disappears? 
Or should one be content witlt a sugar-free urine, regardless 
of the level of the blood sugar? 

Using regular, quicklj' acting insulin, the attempt to main- 
tain a normal or nearly normal blood sugar in such patients 
has certain drawbacks; (1) these patients are usually insulin- 
insensitive and sizable doses are often required to accomplish 
the desired effect; (2) without blood sugar determinations at 
intcn-als. it is difficult — with improvement in the condition of 
the patient — to foresee overdosage and consequent hypogly- 
cemia with its deleterious action in a patient perhaps with 
tornnarx- sclerosis; (3) usually little or no immediate subjec- 
iix'c improvement is noted and one wonders whether the in- 
( onrciiicna' and expense of daily hvipodermic injections are 
vvnrih while. 


of these considerations, in our practice we have 
in th( paM ordinarily not insisted upon the use of insulin or 
<mm in-iiVm in patients of this tj^pe proxdded the urine was 
umi>'nnl\ vunar-frec and no demonstrable acidosis was present, 
r'.i- not however, because of any belief that the hyper- 
* I " i.i w.i- 1)1 nrficial Now that protamine insulin has made 


I ' >n\ tTiiuni ana 






1 - 


nd mum in ^uch patients in an attempt to keep the 
: the entire day within relatively normal 
. pi f cent 1 It e have observed no ill effects 
inv a lower average glycemic level and it 

’ to acidosis should be 

vi-me how large doses of protamine insulin 

’ ' with no sign of 

"-sed fifty-eight years, 
dumton. was essentiallv sugar- 


1 r Cr 
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free both with and without 40 units of protamine insulin daily. 
On admission to the hospital on December 29, 1935, with a 
deep infection of the right foot her urine had contained 2.4 
per cent sugar and the blood sugar at 8;30 p. ir. was 0.27 per 
cent. See Table 2 for relevant data. 

TABLE 2 


}. P., Case Ui?rNE and Biood Findings With and Witoout 1 n- 

SVLIN. Diet THRODGHOtJx Consisted of Cajubohydeate 140 Gu., Protein 
60 Gir,, Fat 75 Gk., 1475 Calories DAny 


1 

Datfi 

.1936. 

Urine — 24-lir. amt. 

Blood sugar, per cent. 

Protamine 
insulin 
units per 
day. 

1 

RemaAi. 

Vol , 

cc. 

Biftc- 

trie 

acid. 

Sugar 
tctMl . 
amt.^ 
Gm. 

Fasriog. 

Venoua. 

n 4 

AM. ?. it. 

Capillary. 

1 hr. 
alter 
supper. 
Venous. 

Jan. 20-21 

1250 

0 

11 


0.25 0.32 


26* 

Incision and 







1 


drainage ol 









foot, Jan. U, 

21-22 

1300 

0 

B 

0.26 



''' 1 

1936. 

Feb. 13-14 

900 

0 

trace 

0.15 

0.15 0.21 ' 


1 

1 Second in^lon 

1 

1 



i 




[ QnCi 

of foot, Jan 







1 


28, 1936. 

14-15 

1300 j 

0 

0 



1 

40 


Feb. 27-28 

1000 

0 

0 


! 


24 

Foot doinft well. 

28-29 

j 700 

0 

1 

0.15 


0.22 

24 


lilarcbi 4- 5 ! 

900 

0 

1 



0.22 

0 

Foot doiij^ well 

5- 6 

' 1200 

0 

trace 

0.15 



0 




* Re^lir io5ullD. 
t ladudes 20 units regular Iwulin. 


It is a well-recognized clinical fact that patients with im- 
pairment of kidney function, particularly those with uremia or 
“renal block,” may exhibit a raising of the renal threshold for 
sugar. The 3 cases of nephritis studied by Hamman and 
Hirschman® had threshold values higher than the general aver- 
age. JohnV® series included no nephriiics classified as such 
but it is interesting to note that of 49 cases with hypertension, 
the average threshold was 165 which is considerably above the 
figure of 149 for the entire group studied. Below are given 
in abstract form data regarding such a patient. 

Mrs. L. it. Case 6032, fifty-one years old, with diabetes of fo^r y«^ 
duration, was admitted to the New England Deaconess Hospital on -iJy 
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1927. ta diabetic coma. There ^ectiojr 
uith b-mpbangitis extending one tod of the ;^ay ^ 
however, on admission little or no fever. In 
as regards the blood and urine. 


TABLE 3 


Mrs. L. M. S., Case 6082, Marked Elevation or the 


Renal Threshold 



This patient was in the hospital for approximately a month and during 
nv7^t oi tlu^ time had marked fever despite the fact that a guillotine amputation 
ihr4mph the left lower leg on the day after admission removed the infected 
loot Tlie blood nonprotcin nitrogen fell but never to below 65 mg. per 100 
rc She died on ]unc 18, 1927, and at autopsy an empyema on the left and 
an abscess of the anterior mediastinum were found. The kidneys showed “early 
x.i'^cular nephritis." 


'rrcaimcnl in such acute cases is obviously difhcult. One’s 
Olid efforts should be directed to measures designed to relieve 
till' iddney failure rdth parenteral fluid, glucose and other 
tieauneni indicated, because, lacking in this, control of the 
blood sugar rvill be of no avail. However, a conscientious 
ati. nun should be made to keep the blood sugar within satis 
lacu.ry limits (below 0.20 per cent). To do this, frequent 
< 1 . u rir.inations of the blood sugar, at intervals of two to four 
lio-.r.^. aie necessar>- since obviously tests of the urine if oh 

Large doses of insulin may be 
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necessary and may be given according to some such outline as 
that below: 

1. Determine (capillary) blood sugar every four hours. 

2. If blood sugar 0.50 or above, give 50 units. 

0.40 or above, give 40 units. 

0.30 or above, give 30 units. 

0.20 or above, give 20 units, 
below 0.20, give no insulin. 

Such a schedule will, of course, vary from patient to patient 
but may serve as a type. As one learns more about its use, it 
is likely that large doses of protamine insulin may be valuable 
in this situation. 

The cause of the elevated renal threshold in such cases is 
not understood but probably h'es in some damage to the renal 
filter resulting in decreased activity with lessened volume of 
glomerular filtrate. The high blood sugar values obtained may 
be due in small part to the reducing effect on copper solutions 
of the large amount of nonprotein nitrogen substances in the 
blood, but this is not a large factor. 

Before leaving the subject of the high renal threshold, it 
may be well to point out that if one insists, and rightly so, 
upon the presence of sugar in the urine in order to make the 
diagnosis of diabetes, then in certain individuals without gly- 
cosuria a definitely elevated blood sugar, and hence a high 
renal threshold, may not signify diabetes. In some patienh 
vrftb arthritis, for example, Nissen^® has shown that definitely 
abnormal sugar tolerance curves — with little or r\o glycosuria 
may be obtained despite the entire lack of symptoms or signs 
of diabetes or a progression toward it over a period of years. 

treatment of diabetes in the presence of a low renal 

threshold 

With certain diabetic patients as with normal indiwdual- 
the renal threshold for sugar is low.^® Such a patient is Case 
8471, Miss J. E. C., aged forty-nine years, with diabetes of 
ten years’ duration. Her renal threshold for sugar has^ not 
been accurately determined, but as Table 4 indicates, it is so 
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TABLE 4 



low that if the insulin dosage is increased in an attempt to 
secure a sugar-free urine, hypoglycemic attacks occur in the 
presence of glycosuria. Obviously the sensible plan of treat- 
ment in such a patient is to allow a basic amount of glycosuria, 
as evidenced, say, by a green test with Benedict’s solution. 

Pregnancy lowers the renal threshold in the diabetic as 
well as in the normal person. This becomes manifest in the 
lliird trimester principally and the sugar excreted during this 
period is almost entirely true glucose. Treatment must be 
planned so as to allow slight glycosuria in order to avoid hypo- 
glycemic attacks. Frequent blood sugar estimations are de- 
sirable, if not imperative, in order to direct treatment 
intellipently. Following delivery^ or the termination of the 
IMcgnancy, the renal threshold characteristic for that indi- 
vidual is resumed. 

.\n important practical point in the care of any patient with 
glycosuria is the ptablishing of the correct diagnosis by blood 
sui’.ai determinations or by a formal glucose tolerance test if 
nece-nry. Otherwise diabetic treatment with diet and per- 
h.-.p^ inHil.n may be imposed on an indmdual who because of 
a lev, lenal threshold has a benign glycosuria. The following 

.'{ cr.^v in point: ° 
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Jewish^ was brought for treatment on April 6, 
1925, being at tbat time three and one-balf years of age. Sugar had been 
found in her urine on March 15, 1925, following .an attack of tonsOlitis durinc 
which her temperature had risen as high as 104^ F. She spent three ^-ecks 
at the New England Deaconess Hospital at that time. The admission specimen 
of urine contained 3 per cent sugar and subsequent daily analyses of the 
twenty-four-hour amount specimens showed constantly small amounts of supr 
which became less, but never entirely disappeared, on treatment with diet 
and small doses of tnsuixn. Because of her age, no blood sugar estimations were 
made; at this time capillary blood sugar estimations were not in genera) use. 

Her parents were faithful in treatment and followed cartinlly the dircc* 
tions as to the restricted diet and insulin. She did well and In May, 1926, 
at the time of a tonsillectomy was excreting from 1 to S Gm. of sugar in 
tweaty'-foiir hours ^vhile receiving a diet of carbohydrate 52 Gm., protein 
42 Gm. and fat 63 Gm. and from 8 to IS units of insulin a day. Three 
capillary blood sugar values at this time were 0J)7y 0B8 and O.OS per ccaf 
respectively. On July 20, 1927, a capillary blood sugar of 0.21 per cent at 
2 p. M. was recorded and at the time seemed to fit in wdth the diagnosis of 
diabetes. Study of her record in retrospect, however, shows this postprandial 
value to be the highest ever obtained in the eleven years of observation. 

When seen in April, 1934, it was noted that on a diet which totaled as 
much as carbohydrate 194 Gm,, protein 74 Gm. and fat 56 Gtn. and with 
iO units of insulin twice daily, all blood sugar values, either before or aUrr 
meals, were normal. Furthermore on a ‘‘house diet’* with sugar, glycosum 
was no rnore pronounced even though insulin was entirely omitted. Cowv- 
quently a formal sugar tolerance test using 75 Gm. of sucrose by mouth wa5 
carried out which yielded normal blood sugar values despite constant glycosuria 
throughout the test. The diagnosis of renal glycosuria was made. Insulin was 
discontinued and strict dietary treatment no longer advised. To date the pa- 
tient has remained well and is developing normally. 

Fortunately this patient suffered no permanent injury because of the en- 
fordag of the diabetic regimen for eleven years. She grew satistactonly and 
in good health. However, much inconvenience was caused to her and ber 
parents and the case serves well to illustratt the importance of careful blood 
studies in aU patients and particularly in those in w'hom glycosuria persists 
despite normal values for blood sugar as obtained on random specimens. 

COMMENT 

Experience teaches that most of the cases of diabetes re- 
puted to be extraordinary in this or that respect, turn out on 
closer study to be straightforward in their course. Often 
laboratory errors have contributed to the confusion or corre- 
lation has been attempted between urine voided at one time 
and blood withdrawn hours or even days before or after. It 
is surprising how often hospitalization for a few dajs r.it 
opportunity for careful study as to complications, for con- 
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uolled condiUons as to diet, insulin and acUvitj^ and for super- 
\dsion of laborator>' ^vork vnll clear up a confusing and 
supposedly unusual situation. The treatment of diabetes in 
the presence of a high or low threshold is usually not difficult 
if the patient has been carefully studied and a course of pro- 
cedure well planned. 
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TRAUMA, PHYSICAL AlID PSYCHIC, IN RELATION TO 
DIABETES . 

Introduction. — ^The relationship of trauma to diabetes, 
either as a cause of diabetes, or as a complication of existing 
diabetes, has long been a matter not merely of discussion but 
of real clinical and scientific importance. In recent years the 
frequency of accident insurance policies among the population 
of the United States and the increasing tendency to utilize the 
courts have resulted in the question being raised more and more 
frequently before judge and jury. 

Definition. — Ordinarily, by trauma we mean a physical 
injury or wound produced by contact with some external ob- 
ject or objects. It may be accidental, unexpected, or a usual 
nccomp.nnimcnt of the activity of the subject, as in warfare. 
Psychic trauma is “an emotional shock that makes a lasting 
imiucssion upon the mind, especially the subconscious mind” 
( Dorlandf . Trauma may be mild or severe. It may be sudden 
and of short duration, or of gradual onset and long duration. 
The effects of trauma may be direct or indirect. Thus, as a 
ve-uU of an injur>- which requires the patient to remain in bed 
tni :i long period, disturbance of the usual habits of living 
mdudmg even the diet and the daily exercise, occurs Infec 

nom m the site of trauma may introduce a totally unexpected 
..!ul impiMi.ani factor. 

of co„si*riog the etiologic rela 

P of ,0 diabet«, onen,«beari„ mi„d L “ij 
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frequency and universal character of diabetes. It is’not merely 
the fact that there are in the population today 500,000 persons 
with diabetes in this country, and that another 2,500,000 will 
develop diabetes before they die, but that in all probability 
one fourth of the population are carriers of the tendency to 
diabetes which they may transmit to their own offspring. We 
have no way at present of selecting those destined to become 
the diabetics of tomorrow and the next year. In this large 
number the vast majority develop diabetes not at or near the 
time of trauma of any sort, but characteristically develop it 
at a time of unusually good health. The adults state usually 
that their weight was at maximum. The mothers of the 
children state usually that the child was never better than when 
the characteristic polyoiria and polydipsia began to appear. 
The common precipitating factors in diabetes are well known. 
In adult life, obesity immediately precedes the onset of dia- 
betes in fully 75 per cent of the cases; and this obesity fre- 
quently follows a period of months or years, in which time the 
habits of living have been changed notably by the reduction 
of the amount of muscular exercise. The pathology of diabetes 
is well known. Only a single method has been found so far 
by which diabetes can be constantly produced and that is by 
injury or removal of the pancreas. Pathologic observations 
from the time of Cawley to the present have clearly shown that 
the pathology of diabetes centers in the pancreas. It is true 
that the brilliant discovery by Claude Bernard in 1849, that 
glycosuria could be produced by puncture with a needle of the 
floor of the fourth ventricle, diverted the attention of the 
scientific world from the pancreas and has left as a direct re- 
sult the impression that a direct part is played by some lesion 
in the brain upon the etiology of diabetes. Physiologic ex- 
perimentation shows clearly that there is a direct innervation 
of the pancreas with connection to the brain and notably 
through the hjTJOthalamus. Houssay abated the severity oi 
diabetes in the depancreatized dog by removing the pituitaiy 
and Long show^ed that in the cat this effect depended upon the 
adrenal glands. 
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The relations of the nuclei at the base of the brain and of 
the higher centers to the carbohydrate metabolism are being 
carefullv studied. It is becoming more and more clear that 
certain 'groups of cells in the central gray matter along the 
syUnan aqueduct and in the hjTOthalamus are important regu- 
lators of the autonomic nervous system, as pointed out in the 
review by J. C. MTiite.^ Davis, Cleveland, and Ingram== have 
emphasized the close relation between the hypothalamus and 
the pituitarjL It is ver}^ difficult to tell which functions belong 
to the one or to the other. However, with the Horsley-Clarke 
stereotaxic instrument they were able to place accurate lesions 
in the hypothalamus and they found that under these circum- 
stances complete removal of the pancreas was no longer fol- 
lowed by diabetes mellitus. The effect then was practically 
the same as if the pituitary had been removed as Houssay had 
done. Thus, when this pathway had been cut, stimulation of 
the superior cervdcal sympathetic ganglia no longer will produce 
h\'perglycemia and glycosuria. It, therefore, appears that the 
h\pothalamus exerts nervous control over the anterior lobe of 
the piluitarj' which may be quite important in the regulation 
of the carbohydrate metabolism. That the level of the blood 
sugar exerts the controlhng influence upon the activity of the 
islands of Langerhans, however, seems generally agreed. It 
is a long leap from temporary glycosuria produced by trauma 
of the brain to clinical diabetes with its manifold variations, 
and its many complications. 

Degree of Trauma.— In order that the trauma shall cause 
diabctc.s it must result in verj^ grave damage to the pancreas. 
I'he severity of the damage may be judged by the fact that 
exiwrimentally one can remove certainly three fourths and 
sonutimes nine tenths of the pancreas without diabetes result 
mg Ordinarily, a trauma so severe as to cause such an iniurv 
to the pancre.as would be Ukely to cause death itself oZ 
i.-.-e caM.s may be found in literature which fulfifl these re 
>huu tnems. It should theoretically be certain that the patten; 
od no. have diabetes before the accident occurred Tf 7h 

" accuse, i, should couaisl ^ 
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merely of an urine test made recently, but actually blood sugar 
analyses and even a glucose tolerance test done within an hour 
of the accident 1 1 

A teamster, thirty-two years old, described by Professor 
H. Gideon Wells in 1922, fell from his wagon while intoxicated, 
and the wheels passed over his body. At the hospital 4 frac- 
tured ribs on the left side with subcutaneous emphysema were 
found. In twelve days he left the hospital in apparently good 
condition. However, he returned in four months with the 
history from his family that shortly after his discharge he had 
developed certain mental S3nnptoms, great thirst, pruritus, 
jacksom'an epilepsy and progressive loss of weight. He had 
become irritable, forgetful, and stupid. He died in status epi- 
lepticus within forty-eight hours and the bladder urine con- 
tained 2.5 per cent sugar. A postmortem examination showed 
an anemic infarct of three fourths of the spleen and the entire 
right kidney. The pancreas itself was hard and irregular and 
upon opening it was found to contain many deposits of calcium 
throughout the pancreatic tissue. These deposits of calcium 
were not calculi located within the ducts of the pancreas, but 
calcareous deposits throughout the gland itself. The gland 
tissue was largely replaced by fibrous tissue and there were 
scarcely any normal islands of Langerhans remaining. Dr. 
WeUs analyzed the material, finding it was chiefly calcium 
carbonate and phosphate. In addition, he had tuberculosis of 
the lungs and an area of infarction and softening of the ascend- 
ing parietal and frontal convolutions of the brain, evidently 
the result of an embolism or thrombosis. 

Trauma of various sorts is almost of daily occurrence. 
Trauma is involved in the many dental extractions, and all 
the operations carried out in the hospitals. None are regarded 
by either patient or physidan as likely to have any bearing 
upon the production of diabetes. Trauma, in order to cau.-e 
diabetes, must be direct and produce serious injury^ to the pan- 
creas. Conceivably, trauma might have an indirect effect, 
especially upon patients already susceptible to the develo.o- 
ment of diabetes by reason of inheritance. Thus, an accident 
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leading to a long continuing infection, such as osteomye s, 
with recurrences over a period of time, might by producing 
invalidism and ovemutrition act as a precipitating cause. I 
the patient happened to have a diabetic heredity, then one 
might possibly hold that the diabetes resulting after such a 
long period of recurring infections, might have taken place a 
few months or a few years earlier than would otherwise have 
occurred. It must be remembered that even such gross lesions 
of the pancreas as acute pancreatitis and pancreatic carcinoma, 
usually do not cause diabetes because they do not involve a 
sufficiently large part of the pancreas. 

Psychic Trauma. — ^\i^e consider trauma of the central 
nervous sj^tem to include the tremendous number of injuries 
of the brain from flying shells and shrapnel, as well as the 
psychic trauma to which millions of men were subjected dur- 
ing the World War. Students of diabetes in Germany, France, 
England and in this country all agreed that there was no in- 
crease in diabetes produced by brain injuries or by the striking 
trauma of the World War. In the words of von Noorden, 
"the World War put neurogenic diabetes in its grave.” 

Yet, the opinion is still occasionally expressed that nervous 
wear and tear, emotional shock, and psychic trauma may be 
tile cause of diabetes. Occasionally, a striking case may occur, 
-urh .-e^ the following: 


r.cc ni.OSO, .need ihirty-lhrce years, cave the following history six or 
. .via wr.t. previously, because of a sUght automobfle accident, he had consulted 
. do, In, uho found the urine to be sugar-free. One month before the day 
• rxnnunM.on, his weicht was 210 pounds dressed, which was the highest 
-,rit I.. bad ever had There was no known history' of diabetes in the 
'..nuh I .. ..cupation was that of a labor representative, which meant that 

'T" P°aUon. 

1v<!vr da>5 before hr was driving bis own car along one of the main 

riuuouehUae. Uadme out of Boston and had some personal friends 

f, l.v .vr, vor.!. br Wto the ditch. 


l.v - vr, vor.b l,e c • I- • ditch. 

O... xic 5^\\ dcitii stanng hitn in the xi 


■” As be walked along the street 
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merely of an urine test made recently, but actually blood sugar 
analyses and even a glucose tolerance test done within an hour 
of the accident 1 ! 

A teamster, thirty-two years old, described by Professor 
H. Gideon Wells in 1922, fell from his wagon while intoxicated, 
and the wheels passed over his body. At the hospital 4 frac- 
tured ribs on the left side with subcutaneous emphysema were 
found. In twelve days he left the hospital in apparently good 
condition. However, he returned in four months with the 
history from his family that shortly after his discharge he had 
developed certain mental symptoms, great thirst, pruritus, 
Jacksonian epilepsy and progressive loss of weight. He had 
become irritable, forgetful, and stupid. He died in status epi- 
lepticus within forty-eight hours and the bladder urine con- 
tained 2.5 per cent sugar. A postmortem examination showed 
an anemic infarct of three fourths of the spleen and the entire 
right kidney. The pancreas itself was hard and irregular and 
upon opening it was found to contain many deposits of calcium 
throughout the pancreatic tissue. These deposits of calcium 
were not calculi located within the ducts of the pancreas, but 
calcareous deposits throughout the gland itself. The gland 
tissue was largely replaced by fibrous tissue and there were 
scarcely any normal islands of Langerhans remaining. Hr- 
Wells analyzed the material, finding it was chiefly calcium 
carbonate and phosphate. In addition, he had tuberculosis of 
the lungs and an area of infarction and softening of the ascend- 
ing parietal and frontal convolutions of the brain, evidently 
the result of an embolism or thrombosis. 

Trauma of various sorts is almost of daily occurrence. 
Trauma is involved in the many dental extractions, and all 
the operations carried out in the hospitals. None are regarded 
by either patient or physician as likely to have any bearin" 
upon the production of diabetes. Trauma, in order to cau.-e 
diabetes, must be direct and produce serious injury to the pan- 
creas. Conceivably, trauma might have an indirect effect. 
especially upon patients already susceptible to the de\eIop^ 
ment of diabetes by reason of inheritance. Thus, an aeddent 
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however, did not seem serious enough to Interfere with her housework, so she 
continued all that day. The next day the knee pained her severely requiring 
morphine for relief and the knee continued to be painful and became swollen. 
On December 20, she was brought into the hospital in profound diabetic coma, 
with plasma COi of 17 volumes per cent and blood sugar of 0.42 (420 mg) 
per cent. She required 210 units of insulin in the first ten hours in the hospital, 
and emerged from coma. During the next few days, however, she continued 
to have a slight fever for w’hich we could not find an explanation. The knee 
was sw'ollcn without any break in the skin and it seemed to be due merely 
to an accumulation of noninfected fluid in the joint. Incidentally, under a 
callus on one toe of the same leg an area of infection was found, w’hich ap- 
parently had been there for a long period of time. She continued to go do\vn 
hill, became septic and a roentgenogram showed gas in the right knee joint 
and also extending up the thigh along the fascia. The infected areas were 
deeply incised for drainage but she died following a hemorrhage from a duo- 
denal ulcer. At postmortem examination it was clear that she had a strepto- 
coccus infection of the knee joint which had broken through the joint capsule 
and had extended up the thigh along the fasdal planes and that she died of 
the combination of infection and a large hemorrhage from an old duodenal ulcer. 

The source of the streptococcus infection is unexplained unless the fol- 
lowing course of events be accepted. She had a local infection in the toe of 
Ihc right foot under the callus. As a result of the fall and trauma to the knee, 
lopether with the development of acidosis, the resistance to infection was 
diminished and the organisms escaped from the toe to lodge in the knee at 
the point of low-ercd resistance. Again, partly due to the fact that her re- 
sistance was diminished by the acidosis, the infection was able to break through 
the joint capsule, an uncommon event in even a diabetic, and extended up the 
Ihiph. 


Thh case then illustrates: 

1 . Tl7e extreme importance of clearing up small focal in- 
foclions. 

2. The direct and remote dangers of trauma in diabetic pa- 
tients. the always present threat of acidosis with the complica- 
tions ^Yhich it may bring about. 


.V A latent but serious disease which, quite apart from 
tlu' trauma, could have been a cause of death. 


and Ps>-chut., 33; S29, 1935. 
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toward a garage some distance away, hoping to get help, he noUccd that Im 
mouth was dry and he stopped at a roadside stand to get a drink of ginger ale 
From that time on, polyuria and polydipsia were severe. He stated that he 
drank 3 or 4 gallons daily. His weight rapidly fell so that he then weighed 
188 pounds dressed. His height at that time was 5 feet, 7 inches with hcch 
The urine contained 1 2 per cent sugar, 2-f- diacetic acid, the blood sugar was 
0.33 (330 tng.) per cent. In the hospital he made an extraordinarily good 
record with small doses of insulin, became sugar-free and one month later he 
weighed 203 pounds, the urine was sugar-free, and the blood sugar was 0.1 1 
(110 mg.) per cent; he was taking 5 units of insulin morning and night. 

If such cases occurred with great frequency it would be 
easy to be convinced of the importance of nervous shock in 
relation to diabetes. Actually, however, the vast majority o[ 
patients become diabetic without any such shock. In this case, 
it is unreasonable to disregard the man’s obesity, a common 
cause of diabetes, in order to accept a rare and hypothetical 
cause. Furthermore, in those cases of glycosuria accompany- 
ing real cerebral injury, true diabetes does not result, as illus- 
trated by the following case: 

Case 8517, a girl eleven years of age, had a sudden headache at 1 o’clock 
in the morning and became unconscious by 3 a. Af. on December U 1929. In 
a nearby hospital the urine contained a large amount of sugar and dunns 
the next thirteen hours she was given 157 units of insulin in an effort to m.ikc 
the urine sugar-free. The sugar in the cerebrospinal fluid was 40S mi: 

100 cc., and a second lumbar puncture jdelded fluid m'th 417 nig. gltico^r 
per 100 cc. The only blood sugar test gave 0.08 (80 mg.) per cent after F/J 
units of insulin had been given. I saw her on the second day uben tk 
presence of blood in the cerebrospinal fluid suggested the diagnosis of sub- 
arachnoid hemorrhage. She made an uneventful recovery, was sugjr-frre, 
required no further insulin after the first day; but in one year again bad a 
spontaneous subarachnoid hemorrhage at which time she uas observed at th-r 
Massachusetts General Hospital. On this occasion, no sugar appeared and sk 
was not diabetic. In November, 1936, her family physiaan reports that jbe ^ 
well and at school. 

Effect of Trauma Upon Diabetes.— The effecti oi 
trauma upon a known diabetic patient may be difneuit to ifl- 
terpret and yet most serious in their consequences, as 
trated by the following case: 

Case 490S, aged forty -seven years at the onset of diabetes in M3>. 
fell on the stairs on December 16, 1935, wdth an Injury’ to her knee. The 
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THE RECOGNITION AND TREATMENT OF CARDIAC 
NEUROSIS 

In recent years, with the increasing incidence of heart dis- 
ease and the widespread publicity about it, the problem of 
cardiac neurosis has assumed a place of great importance in 
medical practice. Almost daily we are confronted with cases 
that must be carefully studied and treated with this condition 
in mind, and, not infrequently, anxious or fearful members of 
a family may be as difficult to manage as the patient himself. 

Cardiac neurosis (or psychoneurosis) in which there is 
actual fear or anxiety about the heart should not be confused 
with tl\c equally common condition known as neurodrculatory 
asthenia although quite often the two occur together, and 
eventually the latter may cause concern about the heart in 
the patient, his family, or his physician. Any neurotic or 
psychoucurotic state may have cardiovascular symptoms as- 
sociated with it or be in part or completely based on the be- 
lief of the presence of heart disease, even with no symptoms 
nh, at ever. This is veiy’ different from neurodrculatory as- 
tln nia where symptoms such as palpitation, precordial pain, 
.i\-pnea of the sighing Uqie, faintness, dizziness, tremor, 
Mveatinp. and nervousness may be present to a marked degree 
without any particular apprehension about the heart. There 
m.ay be. e.nd often is. a coexisting amdetj- neurosis of some 
M.it m Midi patients but not necessarily a cardiac neurosis 


h Uuv n 


I’nih rlviuc cve 


r.ay develop in the course of time. 


•ery cardiac neurosis there is, as a rule, some 
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and being quite apprehensive he sought an opinion and advice regarding his 

On physical ejamination he appeared perfectly well and, except ^ 
<Ught cle^’ation of the pulse rate, perhaps the result of nervousness, no ab- 
normality was found. The blood pressure was 14^ mm. mercury systolic an 
90 diastolic. The heart and lungs were quite normal on fluoroscopic examina- 
tion, and the electrocardiogram was normal. 


Discussion . — Here we have an illustration of a posttrau- 
matic neurosis, with actual belief in the presence of heart dis- . 
ease (cardiac psychoneurosis), attributed by the patient to 
his chest injury. The family history of heart disease, the sud- 
den death of another occupant of the car in which he was 
riding at the time of the accident, and his own chest injury 
all were factors in precipitating a full-blown neurosis in an 
already nervous, sensitive individual. There was no evidence 
of actual cardiac trauma in this case; the cardiovascular symp- 
toms did not begin until four months after the accident and 
when they did appear they were typically those of neurocir- 
culaloiy asthenia and not of a damaged heart. 

Hax’ing carefully determined the absence of significant 
cardiovascular disease in such a patient, and having gained 
his confidence, the greatest single therapeutic weapon is re- 
assurance. Ideas which have grown and taken abnormal pro- 
portions in die mind of a patient, largely due to fear and 
misinformation, must be dispelled firmly but without ridicule. 
The method of citing examples is a useful one in demonstrating 
that a particular case is not unique or hopeless, and if this is 
tempered by judicious sympathy and an optimistic attitude 
toward the future, much can be accomplished in’ giving hope 
encouragement, and a new lease on life to persons who might 
otherwi<^e he almost totally incapacitated by an ailment which 
h.-w no organic h.asis. 


Cr.^r n. XcnroclrcnlatoiT Asthenia Predominating.-An Itali 
.....T-, arc, ,ony.ri,hi years, had always been wefl and acU^ 

le:,, one tor right inguinal hernia, the other fTrXc! 

r. . -n_nd Ended on his back. The right tenth and devei 
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definite exciting factor. The occurrence of heart disease, 
especially sudden heart death, among relatives and friends, or 
even simply reported in the newspapers under dramatic head- 
lines may initiate a cardiac neurosis in one who is ready for 
a neurosis of some sort. The finding by a physician of a heart 
murmur, trivial or not, of some disturbance of rhythm which 
may be insignificant, of hypertension great or slight, or of 
actual heart disease may be the exciting spark. Undue em- 
phasis on some detail or actual misinterpretation of x-rays or 
electrocardiograms may provide the stimulus in the patient’s 
mind. Subjective sensations may be the starting point, such 
as a disagreeable extrasystole, a paroxysm of tachycardia, or 
the numerous S)nnptoms of neurocirculatory asthenia. Like- 
wise various pains in the chest of cardiac (angina pectoris, 
coronary thrombosis) and noncardiac (cardiospasm, bursitis, 
muscle strain, pleurisy) origin may create fear of heart dis- 
ease, and, therefore in the minds of most laymen, fear of 
sudden death. 

It will be apparent in the cases that are to follow how im- 
portant it is to recognize and treat these cases early, for a 
long established cardiac neurosis, particularly when compli- 
cating serious heart disease, may be almost incurable. 


CASES ILLUSTRATIirG THE VARIOUS FACTORS PRIMARILJ^^ 
SPONSIBLE FOR CARDIAC PSYCHONEUROSES, AND THEIR 
MANAGEMENT 

L Trauma 


Case I. Psychoneurosls Predominating. — A Jewish tailor, aged thirty- 
nine years, was seen by us on September 13, 1935. He had always been v.eh 
and active, but of a nervous disposition. His father died at sixty-three o 
cerebral hemorrhage; his mother has heart disease. 

Ten months prexdously, on November 27, 1934, he was in a scriou^ a*. ^ 
mobUe accident, in which the driver was kiUed outright. The patient ha. 
several ribs and the right daWde fractured, and uas in bed for from tv\^o 
three months. a'-Rays taken shortly after the aeddent showed a “little 
of the spine and shoulders.” WTien he began to move around again he 


fered considerably from backache. 

Four months after the aeddent he began to notice dyspnea on 
several flights of stairs, had sighing and ya\\'ning respiration at night 
heartache at times for no knoum reason. He was conrinced that the 
toms w’cre exidence of serious injury to his heart as a result of the 
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and being quite apprehensive he sought an opinion and advice regarding his 

‘“^On physical esaminaUon he appeared perfectly well and, except for a 
slight clc\'ation of the pulse rate, perhaps the result of nervousness n 
normality v.-as found. The blood pressure was 14^ mm. mercury ^stoh 
90 diastolic. The heart and lungs were quite normal on fluoroscopic exa 
lion, and the elertrocardiogram n-as normal. 


DfscMSsfoii.— Here we have an illustration of a posttrau- 
matic neurosis, with actual belief in the presence of heart dis- 
ease (cardiac psychoneurosis), attributed by the patient to 
his chest injury. The family history of heart disease, the sud- 
den death of another occupant of the car in which he was 
riding at the time of the accident, and his own chest injury 
all were factors in precipitating a full-blown neurosis in an 
already nervous, sensitive individual. There was no evidence 
of actual cardiac trauma in this case; the cardiovascular symp- 
toms did not begin until four months after the accident and 
when they did appear they were typically those of neurocir- 
culatorjf asthenia and not of a damaged heart. 

Having carefully determined the absence of significant 
cardiovascular disease in such a patient, and having gained 
his confidence, the greatest single therapeutic weapon is re- 
assurance. Ideas which have grown and taken abnormal pro- 
portions in the mind of a patient, largely due to fear and 
misinformation, must be dispelled firmly but without ridicule. 
1'lic method of citing examples is a useful one in demonstrating 
that a particular case is not unique or hopeless, and if this is 
tempered by judicious sjnnpathy and an optimistic attitude 
toward the future, much can be accomplished in' giving hope 
eneoviracemcnt. and a new lease on life to persons who might 
oth.wwise be .almost totally incapacitated by an ailment which 
no organic basis. 


O- Mrv c, jr;.;, u a hod carrier he fell f 

a.-. 1. n.r round and Ended on his hack. Therinh!^ ® 

^ ibenght tenth and eteveni 
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ribs were fractured, the spine was said to have been injured, and there were 
abr^ons contusions over the back. He was in a hospital for two weeks, 
during which time one of the contusions on his back, near the angle of the left 
s(^puia, became infected and required incision and drainage. FoUoning bh 
discharge from the hospital he was unable to return to work and for a period 
of five and one-half months he received $18.00 a week compensation for hb 
disabflity. At the end of that time his physician pronounced him fit to re- 
sume work, and the compensation was discontinued. Thereafter he began to 
have palpitation and dyspnea on effort, di 2 zy spells, and great weakness when- 
ever he tried to do any work. He developed pain in the left scapular region, 
where the abscess was opened; this pain radiated anteriorly to the apex region 
of the heart, and became worse on any exertion. These symptoms have con- 
tinued, to a greater or less extent, over a period of five years, during which 
time he has not worked. Repeated examinations by competent physldam 
have revealed no significant organic disease. 

Physical examination in September, 1935, showed a somewhat thin, but 
well -developed man who appeared slightly ill and dejected. There \vus well- 
marked dubbing of the fingers, evidently of the congenital type, without 
cyanosis; this dubbing bad always been present. The color was good. Th<i 
throat was inflamed, apparently accounting for a cough which was present. 
The teeth were ditty and carious. The heart was normal in size, shape, rhythm, 
and sounds, no murmurs being present. The pulse was regular at a rate of 60 ; 
the artery walls were soft. The blood pressure measured 120 mm. mercury 
systolic and 80 diastolic. The lungs were dear and the abdomen normal creept 
for the laparotomy and herniotomy scars. The reflexes were normal. The 
exercise test (going up and down a flight of stairs three times) was normal, 
the pulse rate rising to 112 and returning to 80 within one minute. Fluoroscopic 
examination, 7-foot chest plate, and electrocardiogram were normal. 

Discussion . — -This case, in contrast to Case I in which there 
is actual belief in the presence of heart disease, represents the 
frequent posttraumatic state, in whidi symptoms of newocir- 
ctdatory asthenia are outstanding; they may continue fof 
years in some individuals, particularly in those who^ are 
naturally inclined to nervousness and vasomotor instability. 
Too much rest, without sufficient diversion and reassurance at 
the beginning, is likely to prolong the symptoms, as in this 
case, thus diminishing the possibility of successful therapy a^ 
time goes on. Disability benefits received over long period^ 
of time, particularly when they exceed the usual wages, thou? 
doubtless due the patient in whole or in part, do not act to 
hasten recovery and often result in litigation for further cow 
pensation which in turn acts as an aggravating factor to m 
production of symptoms in persons with neurocirculatory a'- 
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Ihenia. On the other hand, there are a few victims of accident 
who become malingerers as a means of satisfying their covet- 
ous wishes,” but almost without exception they can readily be 
detected by obvious discrepancies between the history and the 
symptoms and signs. No malingerer should continue so for 
long in the hands of scrupulous physicians. 

The management of neurocirculatory asthenia of long 
standing is difficult. It requires tact and perseverance in 
running down hidden factors which may be prolonging the 
symptoms. WTiere it is obvious that any physical impairment 
exists this should be corrected if, in the physician’s opinion, 
no psychic harm will result. Even though a patient is greatly 
incapacitated by his symptoms he should be encouraged to 
engage in some gainful occupation, no matter how small, and 
in pleasant diversions, social or otherwise. Not infrequently 
patients with neurocirculatory asthenia are free of symptoms 
when under the stress of their daily work or in an amiable 
social galliering, their symptoms returning when alone or in 
an unpleasant social or domestic environment. Graduated ex- 
(Tciscs, improved hygiene, exemplary habits as to the use of 
tobacco and alcohol, and special attention to regularity in eat- 
ing and resting should be emphasized as important factors in 
the management of neurocirculatory asthenia. Medicinal or 
M'dativo therapy is rarely necessary. 


n. Neurocirculatory Asthenia 

111 Neurocirculatory Asthenia Precipitated by Postoperative 
Urmorrlmnn and Nervous Shock Leading to a Cardiac Neurosis and a 
Srvrrr P^ydlOsls.-Au uuTuarriod Jewess, aged twenty-eight years, was seen 
u* <.n n.tnhrt V mo As a child she tense and nervous, as was her 
n..,t .0, inu .cm high school and two years of private school sue- 

h M U,r aec o fourteen she had a tonsillectomy which she greatly 
. ..tea A m.topcrativc hemorrhage alter her return home necessitated a quick 
t-U' 1,. II, c ho^ntal In ambulance. She was badly frightened hv^ this 
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in exciting detractions but finally collapsed with "nervous prostraUon” aad 
the certainty in her own mind that she had heart disease and did not have Ion; 
to Uve. Subsequently she remained in bed for months and went through 3 
typical schizophrenic episode noth hallucinations and delusions mostly cenlerin; 
around death from heart disease. 

In July, 1934 , she was admitted to a private sanatorium, at that time in 3 
convalescent state from schizophrenia. Improvement has been steady during 
the past two years but she still fears heart disease and continues to have such 
symptoms as dyspnea on stairs, sighing respiration, heartache frequently, occa- 
sionally momentary sharp stabs of pain over the heart, palpitation, giddiness, 
easy fatigue, tremor, and increased sweating, altogether typical of neurodrcu- 
latory asthenia. Although she admittedly would like to resume the rcsponsiliili- 
ties of her former environment she doubts her ability to do so on account 
of her heart, and returns to a frank interest in her heart function whenever 
such a possibility is mentioned. 

She had been given digitalis early in her illness but its effect was unlcnown. 
Otherwise her treatment had consisted of rest, sedatives when necessary for 
sleep, and psychotherapy. 

On physical anamination she was alert and sighing occasionally. The heart 
was normal in size, sounds, and rhythm. There were no murmurs. There 
no evidence of congestive failure. The pulse rate varied at the apex and wrist 
from 80 to 100. She w^as a little nervous at the time. The blood pressure 
measured llS to 120 mm. mercury systolic and 70 diastolic. Fluoroscopic 
examination showed a small vertical heart. The electrocardiogram showed 
normal rhythm, rate 100, with a tendency to slight right axis deviation (nor- 
mal for her build), and a normal chest lead. 

Discussion . — A case of this kind offers a real problem in 
management. Not only are there a fear and a delusion of 
heart disease, but the many symptoms of neurocirculatory ns- 
thenia keep this fear alive, because they are interpreted hy 
the patient as indicative of heart disease. It is necessary to 
offer a full explanation of neurocirculatory asthenia, so far as 
we understand it ourselves, at the same time reassuring the 
patient of its relative unimportance. Careful, sympathetic 
reeducation should be carried out as normal physical and socia 
activities are resumed. Occasionally sedative or tonic medica 
tions may be used with good effect. 

TTT. ARRHYTHMUS 

Case rv. Premature Beats. — A traveling salesman, aged forty-five 
u'as first seen bv us June 30, 1928, when he complained of dheomfort ^ 
chest consisting of heartache and brief stabs of precordial pmn 
second at a time, occurring off and on through the day, but most 
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night when in bed. He had been working hard for many years without vaca- 
tions and n-as ncn-ously exhausted. . „ , j . 

He had no other symptoms e.vcept that he occasionally observed at the 

moment of a stab of pain that the heart beat irregularly. 

Physical c.Tamination at this time showed no abnormalities whatsoever ex- 
cept for occasional premature beats. The electrocardiogram was entirely nor- 
mal, but the next month, in July, it showed auricular premature beats. 

This patient was reassured, but felt quite certain that we were concealing 
from him the diagnosis of coronary disease with angina pectoris. He returned 
a half a dozen times within a few months, certain that he must have some 
serious heart disease. No e\ndence of heart disease was ever found. Gradually 
the intervals between i-isits increased until finally in September, 1932, four years 
later, he appeared stQl showing premature beats, but with a smile and a con- 
fession that he no longer thought we were concealing the truth from him, 
and that he probably did not have angina pectoris. Now in 1936, he is weU, 
working actively, and undisturbed by his premature beats. 


Discussion . — This man illustrates a condition, very com- 
monly tound, ol distress and worry over the occurrence of 
cxtrasystoles, which may at times be so disagreeable in a sen- 
sitive person as to cause severe pain which may be confused 
with angina pectoris in careless history taking. It is obvious 
(hat very careful examination and reassurance at the start are 
the most important features. Reassurance may need to be 
eonfinued in large frequent doses, as in die patient just dis- 
cus'-crl. but finally it proves effective. Later, heart disease may 
.•irtu;illy follow the finding of extrasystoles, but this seems, in 
(lie few instances in which one finds it, rather a coincidence. 
Altlinugh ii is possible that in very' rare cases heart disease 
lo! example of the coronari^ tiqie, may be ushered in with 
extiasy.^tolcs, \vc have no certain knowledge thereof If the 
extrasy.^toles arc very uncomfortable, one may use triple 
luonudes. 7 ’g to 15 grains, three or four times a day for a 
few days or a week or two at a time, or quinidine sulphate 3- 
three or our times a day for a few weeks, or both these 
nw.iu-.nes together. The bromide acts chiefly to dull the per 
leptuin of die extrasystoles while the quinidine tends tn 

v™. 'l.-.. i, generally co'.raMca “d 
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indigestion have been ruled out or controliedj exercise in the 
open air may be the best remedy of all. 

Case V. Paroxysmal Tachycardia.— A twenty-eight-year-old account' 
ant was seen by us in May, 1936, He had had pneumonia at the age o( 
fifteen. Otherwise his genera] health had been good. At the age of thirt«n 
years, while playing tennis, he had a sudden attack of rapid regular heart 
action, without pain or dyspnea, lasting a half hour. From that time until 
^^wo years ago he was badly crippled by paroxysms of regular tachycardia last- 
ing for hours at a time and recurring every few days on the sJightesf provoca- 
tion such as the exedtement of meeting a friend, carrying on business, or inM 
exercise. He sufiered no pain but his attacks were attended by forccM rap/J 
palpitation and such great apprehension of the consequences that he W3S, h 
facty an invalidy unable to indulge in normal activity without fear of inducing 
a spell. He tried various medicines without benefit, but did not use quinidine 
or digitalis. No measures such as carotid sinus pressure or ocular pressure wnt 
used. In the year 1933 a tonsillectomy was advised and attempted, but tiif 
adrenalin, which was used in combination with the local anesthetic {novoduah 
initiated sucdi a severe attack of palpitation that the procedure was abandouetJ. 
One year later his tonsils were successfully removed and he had slowly im- 
proved ever since. His attacks had become now less frequent and were oi 
shorter duration. The last one had occurred one month prior to exaromta 
and was of two hours' duration. 

On physical examination there were no abnormalities except for his slight 
build. He was obviously of a nervous and sensitive disposition. Fluoroscopic 
examination showed a normal-sired, verticaJ heart. The electrocardiogram 
showed sinoauricular tachycardia, rate 120, moderate right axis deviation con- 
sistent with his build, upright T waves in Lead I, normal P ivaves, and a nor- 
mal chest lead. 

In treatment this young man taken out on the tennis courts and in- 
duced to play again, a thing he had feared and avoided for years. At first 
was alarmed and bothered by the normal sinoauricular tachycardia that quicU) 
ensued, but after brief rests and much reassurance he continued the gnm aP 
finally was able to play without apprehension or symptoms. 


Discussion . — This history is plainly that of a normal, ir- 
ritable heart vsoth paroxysms of tachycardia, undoubted!) 
parox)'’smaI auricular tachycardia, inducing great nervousne.-. 
and apprehension which in turn, by their persistence, served to 
perpetuate a semi-invalidism. Just what part the tonsillectom) 
played in diminishing the frequency of attacks is problematica ■ 
At any rate the psA'choIogical effect was a good one. Of tr.o ■ 
importance, however, were reassurance and observ-ation dun.'..' 
the playing of tennis, at which time it was obvious that tr.- 
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tachycardia that had troubled him most of tie time had been 
sinoauricular and not paroxysmal, although on^nally _t 
paroxj'smal tachycardia had been to blame. With a regime 
of increasing exercise this young man has rapidly improved. 


IV. ORGAiac Heart Disease 

The types of organic heart disease most commonly asso- 
ciated with a cardiac neurosis are the rheumatic, the hyper- 
tensive, and the coronary. Cardiovascular syphilis is in our 
experience rarely accompanied by a cardiac neurosis. Con- 
genital heart disease and the cor pulmonale are in themselves 
rare and therefore present very infrequently a combination 
with cardiac neurosis. 


CaRO VI. Eliemnatic Valvular Heart Disease (Mitral Stenosis and 
Aortic Ut^Tgilation, Both Slight, and Neurodrculatory Asthenia).— A single 
teacher, aged twenty -eight years, was seen by us on August 19, 1932. Her 
parents had died when she was quite young. She had always been sensitive 
and oi a nm’ous disposition like other members of her family. Her tonsils 
were removed at the age of eight years. At the age of twelve years she was 
laid up for three months with an illness which she recalls as pneumonia, but 
which left a '‘leaking valve’' in her heart. She had never been in robust health 
MTJcc that time. Follo\\ing her original illntss she had recurrence almost yearly 
tut JcYcrai years presumably of active rheumatic infection, but there had been 
no fcrious sickness for about ten years. Her immediate symptoms, which had 
ttcen present for many years, consisted of insomnia, heart consciousness in the 
lotm o( tachycardia and forceful palpitation, mostly at night, heartache, dyspnea 
oI the Mriiinp i\T>c, and ncr\'ousncss. The slightest things worried her and she 
tired rn'ily Her symptoms were always worse in the early morning after a 
^leeplr^' mphi She was much concerned about the state of her heart. 

On ]ih\vu:d csaminaiinn she appeared quite w'cU but nervous. There w’ere 
no atmmmnktfrs except for slight cardiac enlargement, a moderately loud 
apual rv^tohe mummr, a slight middiastolic rumbling murmur at the apex 
c.nd rt ‘lirht e,ijl\ Idouing diastolic murmur along the left sternal border. The 
PuKr talc wa' 7: , the blood pressure measured 125 mm. mercury sy^stoUc and 
“C' du.‘ tohe Tl\crc was no evidence of congestive beait failure. Fluoroscopic 
iM.numdion^jhowrd a fulNsired heart; the cardiothoradc ratio was just within 
’■ *'■ Tlw electrocardiogram was normal. 

vn .April, 1936, she was still nervous and tired easfly. 
-cre^ prominent syunpioms when she was very tired! 


normiil hmus 

When jeen h't by us, 
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Discussion . — This young woman is one of a large series of 
cases with a slight amount of rheumatic valvular disease in 
whom either the fear of the heart disease or the symptoms of 
neurocirculatory asthenia or both have created a cardiac neu- 
rosis. It is of vital importance in the proper handling of these 
cases to make it clear to the patient at the outset that there 
is not enough heart disease to produce symptoms or early 
disability or death. The neurocirculatory asthenia must be 
recognized, however, and treated inteUigently by reasonable 
limitation of activity and strain as well as by reassurance. 


Case VXI. HypertenBiotL — A woman, aged sixty-nine years, was first 
ex amin ed by us in June, 1936. She had had severe diphtheria as a child, 
asthma provoked by a variety of factors off and on for thirty-five years, and 
severe grippe seven months previously. Hypertension of variable degree up 
to 250 mm. mercury systolic was known to have been present for four or five 
years. She was of a nervous, sensitive disposition and, in addition to fi« 
natural concern over her blood pressure, had been alarmed by physidans who 
had found such high blood pressure. 

In 1932 she began to have some substemal oppression and palpitation on 
effort and excitement, and also at night, following attacks of asthma for the 
last two years, but she was not worried by this symptom. She bad betn 
slightly dyspneic aU her life and this had been moderately increased dunn? 
the past two years especially in the form of asthmatic breathing during an 
attack, on effort, or at night, at which time there was some orthopnea. All 
of her s 3 anptoms were worse following the severe grippe of the previous 
but were improving. She was very nervous, slept poorly, and was fatigued 
easily. In spite of this she insisted on taking 2 cups of strong coffee in the 
evening. . 

Her treatment had consisted of the use of belladonna, hyoscyamus, au 
bromide during the preceding year and of codeine and aspirin QCC 2 sm:x^'J ■ 
Ephedrine and adrenalin had disagreed with her. 

Physical examination showed very little out of the way. She was 
dently nervous as had always been the case during her entire 
The heart was sh'ghtJy enlarged and there w^as a slight systolic murmur at 
base. The pulse rate a little high, measuring 96 at apex and wTist, brg^/ 
the result of nervousness and the overuse of coffee. After a pleasant 
of former days when patient and examiner had been neighbors on a 
during summer vacations, the blood pressure measured only 170 to 175 
and 95 diastolic. There was no evidence of congestive failure The e.ett-'-' 
cardiogram was normal except for an increased heart rate. 


Discussion . — Although this patient is well advanced J-- 
years and undoubtedly the victim of a moderate degree c- 
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hjTiertcnsioti and coronary disease, she has been und y 
alLed as to the serionsness of her condibon. W.th reas^ 
surance as to the Inture, advice to avoid nervous sM.n and 
excessive iatigue, a smaU amount of sedaUve medicine, ^e 
omission of cofiee in the evening, and a quiet summer at the 
seashore, she reported great improvement at the end of two 
and one-half months. At that time the pulse was regular at 
a rate of 84, the blood pressure was 170 to 165 systolic and 
90 diastolic, and her mental and physical improvement was 
obvious. She was further reassured, advised to continue along 
the same lines, and to have her blood pressure measured only 
every six months or less often. 


Case V TTT. Coronary Tlirombosis.— A forty-nine-year-old phyddan was 
first seen by us in March, 1934. He had had lobar pneumonia at the age of 
Iwcnty-onc and had suBered from migrainous headaches for many years. His 
Itnhils were exemplary except for the excessive use of tobacco. On account of 
fatigue and exhaustion he had consulted his local physician eighteen 
monlhs prcdously but the only physical abnormality detected was a dead tooth 
wliich was later removed. A year afterward, on October 17, 1933, while sitting 
fiuinly, be noticed for the first time mild substemal discomfort lasting a few 
minutes An hour later, while practicing golf shots, he was taken acutely ill 
with severe, tearing substemal pain radiating into the arms. The pain lasted 
tor tbirly-six hours in spite of i grain of morphine sulphate subcutaneously 
nnfl '-f'vrral dosc^ of pantopon. Fever was recorded aip to 101° F. daily for a 
vrrb. and the uhitc blond count was much elevated, up to 25,000, during that 
iimr A pericardial friction rub was heard on the third day of his iHness and 
l.ftrd for ten days. There were recurrences of the pain for a few weeks, but 
whtrt 'em m March there had been no pain for more than two months. His 
hlon.l pi,-vi,rc had been low (90 systolic) for weeks, but was now normal. 
Th. ih.uorarduwram three days after the attack was tyTiical of coronary 
riu.unhaM‘ He lemained in bed for three and one-half months, hardly moving 
all dnnnc the firM five weeks of that period. The only medicines he received 
vne nuMUi.v and htcr theominah He now fell fairly well and was sittine 
n;- t\M> to thna hmir^ a day. ^ 


On ,,.,minalinn he appeared sUchUy H] and his skin was saDow 

■ 1 . dudu e;.tdiac cnlarFemeni no other significant abnormalities were 

-b ..n.l dianohc He n-as reassured and advised graduaDy 
- p-.MM. r .-.nd normal actrntv, which he did 

"Wrf Ual h. had b«, 
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anoth^ attack of coronary tlirombosis he went to bed for six 'weeks but did 
not caU a doctor. He had not returned to practice, and had led a quiet restful 
life. There was slight high substemal discomfort at times, but not on effort 
such as playing 9 holes of golf. He continued to smoke 20 dgarettes d#. 
On physical examination he now appeared well and the slight cardiac enlarge- 
ment noted previously was the only abnormal finding. The electrocardiogram 
showed normal rhythm, rate 90, sh'ght right axis deviation, low T waves in 
Lead I and upright T waves in Leads H and IH. 

With the reasonable assumption that his myocardial infarct had long been 
well healed and that most or all of his symptoms were the result of fear and 
anticipation of further trouble he was once more reassured and advised to 
omit tobacco and to return to work. When last heard from in November, 
1935, he was in good condition and returning to the practice of medicine. 

Discussion . — This case is an example of many others of 
cardiac neurosis following coronary thrombosis. It has been 
our experience that it is often more difficult to treat the nervous 
prostration in these cases than the coronary thrombosis itself, 
especially in physicians. The lesson is obvious, that a clear 
presentation of the whole situation should be made early in 
the illness to the patient, with ample reassurance, if justified, 
in order to prevent such a cardiac neurosis as developed in this 
case. 


Case IX. Coronary Disease Discovered by Electrocardiogram (Symp- 
toms Due to Neuro circulatory Asthenia ). — A dentist, aged thirty-four year' 
was seen by us in September, 1936. He had always been well and active, 
a hard worker with no vacations. For four years he had been under much 
strain because of his mother’s serious iUness from hemiplegia, and bad lo-t 
much sleep in caring for her at night. Six months previously, when very tired- 
he began to be troubled by aching pain, sometimes sharp, rather high in tic 
left anterior chest, lasting a day or two at a time and not related to any 
or to meals. Tliis had recurred frequently but had not been present durir^ 
the preceding two weeks. Palpitation, slight dyspnea, dizziness, and 
had occasionally been present with the chest pain, and he sighed freque^ / 
He felt best while playing golf, Ha\dng access to medical literature he 
read the books and was much worried by the ache in his chest, fearing h^-- 
disease. He had had no treatment except aminophyllin and sedatives vnthc- 
benefit. He was told that his electrocardiogram w^as abnormal. 

Physical examination was entirely normal except for slightly 
tonsils. He was nerx’ous and apprehensiv’e of his cardiac condition. 
was normal in size, sounds, rate, and rhythm. There were no murmurs.^ ^ 
was no evidence of congestive failure. The pulse rate at apex and 
84. The blood pressure measured 115 mm. mercury' sy'stoUc and 
The Wassermann reaction was negative. Fluoroscopic examination revea^-- ^ 
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QRS waves » Lead L In Lead W the QRS waves were normal, but the 

wav™ ^dJog„^ is certainly indicative of a poor coronary blood 
.opp?- tl^e region of^e ape. of the left ventricle, doubOess due to aft.o- 
sderosis and narrowing of the anterior branch of the left «rona^ artety, but 
U is difficult to say with any degree of certainty that senous chiuca^ trouble 
i. in the offing, h'eurodrculatory asthenia and cardiac neurosis mduced by 
faUgue and nerr’ous strain were certainly responsible, m la^e part, for his 
sj-mploms, and although his future may be regarded as uncertain it may actually 
be fairly good. 


Z)f5c»s5/o«.— This case illustrates forcibly the difficulty in 
treating a person whose symptoms are not those of heart dis- 
ease but who nevertheless has important heart disease. It 
also shows the importance of the electrocardiogram in detect- 
ing coronary' artery disease, the serious consequences of which 
may be forestalled or diminished through the avoidance of 
physical and mental strain and a quiet, sane manner of living. 


V. MlsnCTEKPEETATION OF SmPTOMS AUD SIGHS 

X. KoBcatdiac Canse of Chest Pain (Muscle Strain). — phys- 
irinn. nred forty-eight years, was first examined by us on August 2g, 1933. 
VAcrpt 5 or a gangrenous appendix in 1918 he had always been well and active. 
V'or n number of years there had been a tendency to blanching and coldness 
of ibc fingers on slight chfiUng. 

On August 19, feeling quite tired from his bus>’ practice, he started on 
n vnrnlion nnd became quite active physically playing golf and tennis and on one 
(l;.v hr pul.rd ov..te A. kw days later, on August 26, 1933, whfle dusting the 
root ol hi' car he suddenly felt a severe soreness in the anterior left a-riPa jpf. 
finrnt to cau'e him to stop what he was doing. For two days the soreness 
rnntmurd in dull form, but steadily deaeasing, and movements of the left 
•hn.ddrr and drep in'piration made it worse. There had been some sighing 
rr', Illation hut no true dvspnca and no substemal or back pain. That same 
das < Anru't TM hr had much ps and diarrhea and the latter continued slightly 
to, tvo drv. \tuh the possibility of angina pectoris in mind he had Sti 
01 ..uli'Ti.n threr times watb no noUccable effect. He was much worrirf 

p..m {.ud fcaTrd heart ^ 

ris.i.-;.l cw.mim.tion. ffuaroseopy, and electroordiogram revealed d 

.. „aX..T,f2d” 

s:”;; 


4^2 Ji, EAm.E GLENDy, PAUL D. WHITE 

Discussion.— In this case there is little doubt that the 
underlying factors in the production of his symptoms were 
fatigue, slight muscle strain in the pectoralis group of muscles, 
and perhaps distress from excessive amounts of gas in the 
bowel. Likewise, symptoms of such noncardiac conditions as 
bursitis, pleuritis, and cardiospasm may be interpreted by the 
patient as evidence of heart disease. 

Of the greatest importance in the management of such 
cases, aside from the actual treatment of whatever noncardiac 
condition exists, is to be sure that there is no coexistent heart 
disease. This is not always easy, for even severe coronary 
disease may be present at times with only slight or suggestive 
clinical or electrocardiographic findings. AVhen reasonably 
sure that symptoms are not the result of cardiac causes the 
patient should be urged to be normally active as soon as his 
condition warrants it. 

Case XT. Heart Mnnnnrs, Especially the Etmctional Pulmonary 
Systolic Murmur. — A little girl, aged four and one-half years, was examintd 
by us in February, 1934. She was a small baby, weighing only 4 pounds at 
birth but otherwise normal. She was subject to frequent colds. Her ton'ib 
had been removed in July, 1933, because they were enlarged. She had rccentb' 
had chickenpox. 

At the beginning of the school year in September, 1934, she was examined 
with the rest of the children and her mother was told that there was some ab- 
normality of the heart. It was impossible to elicit any story of cardiac symp- 
toms from the mother or the child herself. Nevertheless there was preat 
concern on the part of the parents who felt that the child had a poor app^H^^ 
and became tired too easily, and they were beginning to interpret every com- 
plaint the child offered as evidence of heart disease. 

Physical examination revealed a very slight functional pulmonary systo.c 
murmur, dispelled on full inspiration. There was no cardiac enlargement 
by physical examination or fluoroscopy The heart sounds i^ert- good, t- 
rhythm was normal. The electrocardiogram was normal. 


Disc7issi07i . — This case affords an excellent example of 
parental solicitude and alarm which, if allowed to continii^ 
without proper reassurance, may result in the development oi 
cardiac neurosis, not only in the child as she grows older, b^^- 
in the entire family. A slight puImonar>^ systolic murmur, 
such as was present in this case, is the commonest of all b— 
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murmurs and may be considered as being enUrely within 
normal limits. The failure to recognize it as such may do 
immeasurable harm. Similarly, undue emphasis may be placed 
on murmurs due to organic changes, when in the absence of 
cardiac enlargement or disability, they may be, in fact, of 
little more importance than the harmless functional pulmonary 
murmur. 

Case XTL Unimportant Electrocardiograpliic Variations or Artefacts. 
—A young man, aged thirty-two years, was first seen by us on October 23, 
19?C), Except for bay fever he had alix^ys been well and active, but overweight. 

In recent years he bad been ovem’orking and smoking heavily. He bad reduced 
his tobacco to 3 or 4 cigarettes daily. His father has angina pectoris. 

In June, 1936, four months prexdously, he first began to be bothered by 
a ViUlc dyspnea in the form of air hunger wnth sighing respiration, occurring 
at any time, but mostly when very tired from overwork. One month later 
while in a barber^s chair haxdng a haircut he was seized by a sense of sufioca- 
tinn and after the haircut he bad to rush outdoors for air. He then consulted 
a doctor who found him breathing deeply and rapidly. He was put to bed 
wlnrc lie remained for lour weeks wdth much sighing respiration at first and 
then gradual ^ccovcr^^ He was seen in corvsultation by a local specialist who 
made a diagnosis of ‘‘soldier's heart” after obtaining a normal electrocardio- 
etani But because of the persistence of some sighing he went to a distant 
iliiiic for study in September, 1936. An electrocardiogram taken there was 
■'.ud n<\t to he wholly normal and he relumed home wdth the impression that 
hr wav a ]irohahlc “heart case” Since then he had been in a state of nervous 
appuliroMon, tlic sighing respiration had continued, and a new s^^mptom con- 
of n little heartache had been present for about four weeks. 
lAicpt for apparent nervousness and obesity physical examination w'as 
Mum n.um.d Tlir heart was normal in size, .<hape, and sounds. There w’crc no 
Tiu.tnuM^ I'he pul*^ was regular at a rale of S4. The blood pressure measured 
nun m.uurv s>stoUc and S5 diastolic. A subsequent electrocardiogram 

V loumal 


Ihu we have an example of a case of marked 

i ;n.lKu n, un.4v set off by a fear both by himself and by others 
'.luj Inv Mehiiv’ meant heart disease. Unfortunately, while he 
vav eonvaU>cm,c from this state of mind and body his appre- 
a.-OMon cumulated again by overemphasis of some trivial 
v.!a.'..ya m h,s electrocardiograms from the usual average 
- 1 -'ne w.as no evidence of real heart disease in his 
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Unimportant electrocardiographic variations that are most 
commonly misinterpreted as evidence of heart disease are 
slight grades of left and right axis deviation^ inverted T waves 
in Lead III (and particularly total inversion of Lead m), very 
slight elevation or depression of the S-T segment in Leads II, 
III, or IV, slight slurring of the QRS complexes without widen- 
ing, and P-R intervals of 0.19 to 0.20 second in duration. The 
commonest artefact, aside from those obviously due to motion 
of the patient, is a reversal of leads in applying the electrodes. 

Case Xm. TTnlmportant x-Kay Variations. — A young engineer, aged 
thirty years, was first seen by us in November, 1922. He had had repeated 
attacks of rheumatism since the age of twelve, and valvular heart disease was 
known to have been present since the age of eighteen. Lately there had been 
a few orthopneic attacks and some dyspnea and palpitation on moderate exer- 
tion, Otherwise he was in good health. On physical examination he appeared 
well. There was a soft, blowing diastolic murmur along the left border of the 
sternum, and a slight middiastolic murmur at the apex, recumbent and after 
exertion. The pulse rate was 80. The blood pressure measured 140 ram. niercur>’ 
systolic and 65 diastolic. There was no evidence of congestive failure. He was 
reassured and advised to lead a normal life. 

Seven years later, in October, 1929, he was seen again. His complaints 
at that time were continuation of the dyspnea on exertion which had been 
present for many years, a little heartache now and then, especially when tired 
or on lying down at night, rapid pulse, and sh'ght palpitation. He was much 
worried by his symptoms. He had been taking digitalis for a few days. 
Examination at that time was much as before except that he was ovenveight 
and the middiastolic murmur at the apex w’as less definite. The blood pressure 
measured 140 mm. systolic and 80 diastolic. Electrocardiogram showed sino- 
auricular tachycardia, rate 120, well-marked left axis deviation, inverted T 
waves in Lead I and flat T waves in Lead 11. He w’as advised to omit digitalis 
and to lose weight, and was further reassured about his heart. 

His third visit was six years later in January, 1936. He reported a fair 
state of health except for slight recurrences of rheumatism in 1933 and 1934. 
much nervousness and insomnia due in part to obligatory w’ork at night m 
the past three years, and increasing dyspnea and fatigue during the past few 
weeks. He had again taken digitalis for a few days. He brought vnth him 
j-rays of his chest which had been interpreted as showing great cardiac en- 
largement. This had caused him and his family much concern. Again bu 
findings were as before. There was a slight degree of cardiac enlargement, 
the slight aortic murmur was still present, but no mitral diastolic murmur 
could be heard. It was e\ident on fluoroscopic examination that Ibe inacased 
cardiac measurement on the films had resulted from adding the area of dulness 
outside the heart shadow, caused by epipericardial fat, to the transvenc diam- 
eter of the heart. He was again reassured and advised to stop night work. 
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Discussion. — j\'Iany a:-ray films of the shadow of the heart 
and great vessels are misinterpreted. Usually the error lies in 
including in the transverse diameter or cardiac area measure- 
ments the shadow of the epipericardial fat so often present, 
thus increasing the apparent size of the heart sometimes to a 
considerable extent, or in interpreting as aneurysm tortuosity 
of the aorta, mediastinal or Irmg tumor, or simple dilatation 
of the pulmonary artery. Such misinterpretation may result 
in a serious cardiac neurosis. It should be carefully excluded 
or quickly corrected if already made, with full reassurance of 
the patient. 

SUMMAKI 

We have herewith presented 13 cases illustrative of the 
diagnosis and treatment of cardiac neurosis excited by the 
more common factors, namely, trauma, neurocirculatory as- 
thenia, various arrhythmias of the heart, the knowledge of 
organic heart disease (rheumatic valvular disease, hyperten- 
sive heart disease, and coronary disease as examples), and the 
misinterpretation of symptoms, heart murmurs, electrocardi- 
ograms, and x-ray films. 
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THE RECOGNITION AND TREATMENT OF PAROXYSMAL 
RAPID HEART ACTION 

There are three conditions of heart action which attract 
tiic patient’s attention more readily than any others, prema- 
ture contractions, tachycardia and palpitation. Angina pec- 
toris when not intense is often home much longer because the 
(requentiy accompanying indigestion is regarded as a cause of 
either pain or oppression beneath the sternum. Most of the 
early symptoms of organic heart disease in the cardiac area 
are tolerated by die patient so long as rate and rhythm are 
not noticeably disturbed, but when they are, he hurries to 
the iihysician to learn their meaning and the physician must 
ilecide between a functional and an organic disorder. This de- 
eivion is not always easy; sometimes it is very difficult. 

Simple or shw-aitriailar tachycardia is a term used to in- 
.Vu ate merely the increased rate caused by normal overactivity. 
The .'ivcrace cardiac rate in a man is 72 per minute, in a woman 
7(>. and in a child 90. Some normal individuals who persist- 
ently have a slightly higher or lower rate without other 
ih.ani;.-, i.-gard the rate as normal and we are unable to dis- 

am.a nnhihm. Most people recognize a normally increased 

<..t< ;.e.d do not inquire about it; they know that if they hurry 
>'< :!■ e.citated the bean will increase in rate but it returns 
■ ' emergency' is over. Often we test 

- • -’V une m ;he many ererdses which have been devised, 
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the stair-climbing test which is convenient, inexpensive and 
as efficient as any. The cardiac rate is taken while at rest 
and then the patient ascends 20 ordinary steps at a lively pace. 
Immediately the pulse is counted and is considered within 
normal bounds if the rate increases 20 beats and returns to its 
original count within five minutes. Many healthy hearts ac- 
celerate much less than 20 beats and will return to the original 
rate in a minute or two. Diseased hearts will often not exceed 
the normal heart in rate after this test but the return to the 
original count is slower. Naturally the physician selects the 
patients for this test with caution, and a considerable number 
exhibit sufficient signs of cardiac or circulatory disease or small 
endurance beforehand to make the test unwise or unnecessary. 
Sino-auricular tachycardia must be differentiated from auricu- 
lar paroxysmal tachycardia because prognosis and treatment 
are quite different. If tachycardia has a gradual onset and 
offset it is probably due to loss of vagal control and is there- 
fore due to some recognized cause outside the heart. We in- 
quire carefully into the history of infectious diseases which 
may have been a cause of heart involvement and we examine 
the heart for evidences of disease, for undue or idiosyncratic 
reactions to tobacco, tea, coffee, and less frequently alcohol; 
into drugs like atropine which paralyzes the vagus, or adren- 
alin which stimulates the sympathetic nerves. I have just seen 
a young man of twenty-seven in whom no disease of the heart 
or any other organ could be discovered except a benign infec- 
tion of the prostate which has existed for the last two months. 
His tachycardia has occurred, however, at long intervals dur- 
ing the last three years. Previous attacks may have been in- 
duced by overindulgence in tobacco and the more recent ones 
possibly by his infection. He has never had rheumatic fever. 
The urologist who sent him to me is tiyung to cure his pros- 
tatitis and I have cut down his tobacco. An electrocardiogram 
taken during an attack showed an auricular origin, normal 
sinus rhjUim with a rate for auricles and ventricles of 100, 
a P-R interval of 0.20 second and a QRS of 0.06 second, with 
no axis deviation nor other abnormalities. -A second electro- 
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cardiogram taken a week later did not differ from the &tst test 
except that it showed the rate for auricles and ventricles to 
be 75- About this time he was married and bemg anxious to 
have life insurance he attempted to take out a policy but 
frankly told the medical examiner about his occasional attacks 
of rapid heart action with the result that the insurance com- 
pany has for the time being declined him. It is very important 
for us to prove that he has simple harmless tachycardia since 
no evidence of organic cardiac disease can be discovered. 

ViTiether we are dealing with simple tachycardia or par- 
oxysmal tachycardia the etiology is much more difficult in the 
young adult than in the middle-aged or elderly because in the 
young signs of heart disease are often absent. 

Sino-auricular tachycardia is a regular rapid heart with 
gradual onset and offset generally due to the release of control 
of the sino-auricular node by vagus depression and s3Tnpathetic 
ncn-e stimulation. 

The difference between simple and paroxysmal tachycardia 
is sometimes largely a matter of history. Lewis states that 
while the patient describes the abrupt onset, a statement of 
gradual ending must be received cautiously since in some pa- 
tients long paroCTsms end in a series of quite short ones or in 
a declining number of extrasystolic interruptions. Paroxysmal 
i.adn-cardia usually is unexpected, whereas simple tachycardia 
ifften comes at definite limes or is induced by some recognized 
act or some indiscretion. For e.xample, I have a patient who 
a he.ahhv middle-aged man but for 


? nr .'t 


additional 


years the smoking of 
cigars during an evening card game will bring 
on a simple tachycardia. The old rule is that the pulse rises 
about 10 heats in rate for cvera' degree of fever, mile most 
W,nlr come thi- rise, ij-phoid fever is en exception 

■..» iv.;l-c l»m; Intlc elevated above the normal during the ac- 


lajt. uuunm Qunne tne ac- 

p.ir.-e oi the lever but trith convalescence it may rise as 

ttlpatien. 

' , . c. . :.c generally restore the 

« P™taHy Sue not to 
toxins but to the exhausting eBect of 
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a long febrile disease on a heart which is then asked to do 
more than has been its habit during the course of the disease. 
Particularly diphtheria and poliomyelitis may paralyze the 
vagus nerve and aboh’sh its control of the heart. 

Infectious diseases rarely damage the structures of the 
heart, though occasionally pneumonia leaves an endocarditis. 
The great exception is rheumatic fever which need not be dis- 
cussed at this time. If the victim of an acute infectious disease 
escapes the effect of its general toxemia, his heart likewise es- 
capes. Even when the heart is made to beat rapidly during 
the course of an acute disease, the duration is short and if the 
heart was healthy at the onset of the infection, the compara- 
tively brief acceleration is usually harmless. In 1918 some 
persons convalescent from attacks of so-called “influenza” 
died suddenly and it was said that their hearts had been 
damaged by the acute infection, but as a matter of fact these 
people in many instances were suffering from some previously 
unrecognized cardiac pathology before the inception of the 
acute disease. 

Hyperthyroidism is a cause of simple tachycardia and pal- 
pitation. Few additional sjonptoms may be present but the 
basal metabolic rate is the key to the cause. This condition 
must be stopped because while not immediately harmful, a 
long continued thyrotoxicosis with its constantly rapid cardiac 
rate may lead to exhaustion of the heart muscle. 

Menopause is also another cause and it is not unusual to 
have women during this phase present themselves because 
they are convinced that they have heart disease. Inquiry into 
their history and a careful physical examination will eliminate 
other possibilities after which the use of one of the ovarian 
extracts will frequently clear away this distressing sjmriptom. 

A recent case is sufficient to illustrate this cause of simple 
tachycardia. An unmarried school teacher, fifty-two years old, 
complained of palpitation, pain in the heart area and at times 
a rapid action. There was no history suggesting cardiac in- 
efficiency nor anything in the physical e.xamination and labora- 
tory tests which pointed toward heart disease. The sjuriptomi 
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of pain and tachycardia were coincident with irregularity in 
menstruation and the use of corpus luteum extract, 5 grains 
three or four times daily, has entirely relieved her cardiac 
SATnptoms. Naturally this cause is arrived at by thorough 
elimination. 

Neurocirculatory asthenia, so much studied during the 
World War but seen also in private practice, occurs in certain 
individuals who when subjected to new and agitating condi- 
tions develop a train of circulatory manifestations of which 
sino-auricular tach3fcardia is a striking sign. 


A Jc«T5h youth of tnxnty years r\-ith an e.xcellent family history rr-as seen 
ccausc of rapid heart action, palpitation and cardiac pain which his family 
Physiaan had diagnosed as “heart strain.” As a small child he had scarlet 
ic\cr and has had occasionally a sore throat without constitutional disturb- 
ances. He has never had any dhease suggesting rheumatic fever. His appetite 

lave" 1 cen'n " bowels 

me been normal. He takes a general diet, eats slowly, and does not use 

pertrt heahr me considered himself in 

...r-a . !• ^ EJ'aduation from a high school he se- 

iini l position in a shoe factory and continued there very contentedly 

-..I .i..m ,0, r'A rv” 

emi of the fifil, neck he felt ill anri' bi^^. He secured one but at the 
h-i a veal, bran At, hi T": ^bo said that 



"1 '"nK .Iriail, uTcpine two or three times as the cfo described his work 
A M. had one hour tor lun“h an^ th began 

IhK. iMniii- a neel. hr norked from 7 until 11 ^ MwJ ® 

'• ‘lio, - an, I . All to tine he packed boxes 

tiav.iinc .mir-sman. kneeling on the floL ^ brought 

• -“ved ahou, ,mong the group^Ta^ ' ^ boss 

'""I- i.-t.r He 3 well.^ev ^ constanUy urgine 

i:- "«ir ^..7™ 

_ • ' -^1- ^f.uora.eop, vessels 

c... .t„,n mid''cmum and the left Kn ,i c. ^ 'be right 

, , , : ; : -.d u-ually hogan to Tbc rate varied 

=^-.us arrhrdtrur of the heart. 

. ihov , 1 rate of im fo Pressure was 

; Ti, r-R fc-„:,4 4 
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deviation. The lungs, abdomen and urine were normal. The patella refleies 
were hyperactive but there was no trembling nor did the electrocardiogram 
show somatic tremor* 

The emotional state during the recital of the medical his- 
tory, the tachycardia with varying rates, the cardiac pain, 
which is not uncommon in nervous persons with tachycardia 
and palpitation, and the exaggerated reflexes all suggested a 
sino-auricular tachycardia and an emotional state. It was 
quite similar to cases of mild neurocirculatory asthenia seen 
during the World War. I believe that when this young man 
secures a congenial occupation his cardiac symptoms will cease. 

Let us consider now the second form of rapid heart action, 
■paroxysmal tachycardia. It is apparently due to rapid and 
regular waves of excitation and contraction arising at some 
point in the auricular or ventricular muscle outside the normal 
pacemaker. In this respect it resembles premature contrac- 
tions of auricular or ventricular origin. Auricular paroxysmal 
tachycardia is a very frequent disturbance of rhythm but not 
quite so common as premature contractions. 'Various factors 
such as fatigue, undue or sudden exertion, alcohol, tobacco, 
coffee, digitalis poisoning, infection and heart disease are 
causes. Extraneous factors may be removed and the results 
watched. As with premature contractions heart disease is 
often absent. That is our problem — ^is there heart disease? 
Diseased hearts are more often the subject of auricular par- 
oxysmal tachycardia than normal hearts. Auricular paroxys- 
mal tachycardia is rarely seen in infants and young children. 
It is common in adults of all ages, especially in young adul^ 
and in the middle-aged. In the young adult mitral stenosis 
is frequently accompanied by auricular paroxysmal tachy- 
cardia and, indeed, may be one of the lesion’s earliest signs. 

A mitral sj^tolic murmur which could be passed as functional 
in an otherwise negative heart takes on a different aspect ii 
there are occasional attacks of auricular paroxysmal tachy- 
cardia. Such a case should be studied carefully during normal 
rhythm to hear, if present, the middiastolic murmur of mitral 
stenosis. A few years ago I saw a healthy-Ioob'ng married 
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^oman, forty years old, with her physician. He had known 
her for many years and had never discovered any heart lesion 
She had had 4 children, conducted her household and engaged 
in several outside interests. After an evening party she was 
awakened in the night by the rapid action of her heart. My 
examination resulted in little but the finding of a regular 
rhj^thm with a rate of 180. She did not know how the tachy- 
cardia began but its ending was sudden. Later I had an op- 
portunity to examine her and found in the mitral area a distinct 
diastolic murmur. Two months later her physician asked me 
to see her when the tachycardia was repeated and a month 
later he telephoned that she was having another attack but 
I found that the arrhythmia was auricular fibrillation. About 
two months later she did not come down to breakfast at the 
usual time and her husband going to her room thought that 
she was profoundly unconscious. Her physician found a com- 
plete left hemiplegia which was followed by death in a few 
hours. Thus we saw the complete picture of mitral stenosis 
with its auricular paroxysmal tachycardiac, auricular fibrilla- 
tion and cerebral embolus in regular order of sequence. 

1 have just seen a physician, thirty-seven years old, who 
h.ns been strong and well all his life but rather nervous when 
going llirough an ordeal. For several years when bird hunt- 
ing he has had attacks of rapid heart action just at the time 
<d shooting a bird. The tachycardia comes on suddenly and 
ce;we^ with equal suddenness. Recently the end of an attack 
hav been characterized by a brief arrhythmia which has 
.'ilaimed him and it was tlris feature which prompted the ex- 
amination. .Anxiety over a patient or nenmusness when giving 
KMimony during a trial by jure' does not induce tachycardia. 

I h<- idu-Mcal examination was entirelv negative. The electro- 
rauhoguam showed nomral sinus rhNdhm with a rate of 92 for 
:.’>uu e^ and vontridcs: the P-R intewal was 0.12 second and 
■> 0 0;- ^econd•. the T waves were upright in Leads I 
. . slight slurring 

v' ' ^ intelligent man 

’ paron-smal mchycardia with abrupt onset 


0 0 :'^ 

11 ; 

,1 
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and offset but absolutely no physical signs of cardiac pathology. 
Furthermore, he does not have tachycardia except at the time 
of making a shot. One cannot take this single symptom, oc- 
curring rarely in an otherwise healthy individual, as anything 
very serious. Yet why does he occasionally have it while an- 
other apparently healthy man under similar circumstances does 
not? That is difficult to answer but it is plain that such a 
patient, like one witli an unsolved murmur, should be observed 
from time to time. 

SYMPTOMS 

In most instances the individual is conscious of a rapid 
rhythm; occasionally he is quite unaware of it as is also the 
patient with premature contractions; this sometimes occurs in 
the insensitive or the very ill. Generally these patients com- 
plain of a rapid palpitation or of a disagreeable fluttering in 
tlie chest and sometimes a pounding in the head, neck and 
even the arms and legs. Sensitive persons may have dyspnea 
and heart pain. In damaged hearts dyspnea may be present, 
especially in attacks lasting several days. Congestion of the 
lungs and liver and even of the extremities may occur due to 
prolonged inefficiency of ventricular contractions and because 
the brain for the same reason may not receive sufficient blood, 
vertigo and even • loss of consciousness may ensue. In pre- 
mature contractions with very prolonged compensatory pauses, 
and high degrees of heart block, faintness and syncope may be 
observed for the same cause. 

PHYSICAL SIGNS 

When we are consulted by a patient with increased cardiac 
rate occurring in periods of varying duration the medical his- 
tory must be carefully considered. If it is an increased rate 
due to and immediately follovdng an infection it is readil> 
disposed of, or if we can determine that the tachycardia 
caused by some e.vertion or indiscretion that is clear to the 
patient or his physician, that too can be solved. Simple tachy- 
cardia which begins slowly. lasts a short time, ends slowly and 
occurs infrequently is usually an unimportant phenomenon. 
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Its rate may vary in the same individual under different condi- 
tions. Auricular paroxysmal tachycardia may be recognized 
clinically by its abrupt onset and offset, its rapid, regular rate 
vaiydng from 110 to 200, lasting a few minutes, occasionally 
an hour, sometimes several days. It usually, unlike simple 
tachycardia, has a marked uniformity of rate. The blood 
pressure is often normal or slightly decreased and as might 
be expected because of the lessened output of the rapidly con- 
tracting ventricle, the pulse is small. Sometimes during very 
rapid action, especially if prolonged, pulsus alternans occurs 
due to muscle fatigue or occasionally intraventricular block 
develops. These are merely temporary manifestations and are 
easy to understand when we consider how such a rapidly mov- 
ing heart must fail to maintain an even output due to regularly 
vaiy'ing compensatory pauses or how with such rapid contrac- 
tions the bundle can conduct all the small impulses. They are 
purely physiological disturbances of rhythm due to rapid rate 
and not to sclerosis or other disease of the cardiac tissues. 
The electrocardiogram employed during a parox 3 ^m points 
to the area originating the attack but the instrument should be 
vised .after subsidence, to study any possible variations from 
t!ie normal which may be obscured by the rapid rate and 
which may help in the discovery' of cardiac disease. Quite 
I'flen no otlicr physical signs are found. 

PROGNOSIS 

If we can prove that the patient merely has simple sino- 
amicular t.aclnx.ardia by histoiy' and physical examination, we 
(an dwinivv. tht- symptom as one of unimportance. Indeed, 
•■">•">’•0 ]>aroxysmal tachycardia is often dismissed in the 
• e.-ne eaau-u r but let us analyze this symptom. If it begins in 
.and IS repeated at varying intert'als, sometimes 

. ' r,'"' vT' '' contracUons, often harm- 

• r con^cquonce provided no signs of cardiac dis- 

' In (•.•.covered. ^Yc have known of patients who have 

V. '...r.wrr.rdt.a or p^-mature contractions occurring 
.ome thirty, forty or even fifty years, 
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where no disease of the heart could be discovered and where 
its efdciency remained normal. On the other hand, if auricular 
paroxysmal tachycardia occurs frequently or is unduly pro- 
longed, it may produce exhaustion and lead to chronic in- 
validism. We all have seen cases, as Lewis pointed out many 
years ago, where paroxysmal tachycardia tends to recur with 
shorter intervals until there is an attack which persists and 
ends fatally despite all our efforts. Ventricular tachycardia, 
a rare and often fatal sign, sometimes comes at the end of a 
clinical picture of heart failure but this is a result and not a 
cause. We have already said that in young adults auricular 
paroxysmal tachycardia is sometimes an early s3nnptom oi 
mitral stenosis and where there has been a history of rheu- 
matic fever or repeated attacks of tonsillitis, it may precede 
auricular fibrillation. If one looks at the muscle damage and 
distortion about a stenosed mitral valve it is not difficult to 
comprehend why ectopic disturbances of rhythm occur. When 
auricular paroxysmal tachycardia begins in middle life, even 
if few or any signs of cardiac pathology can be discovered, 
it has always seemed to me of more significance. The same 
may be said of premature contractions. Nocturnal dyspnea, 
substemal oppression or pain, and tachycardia have seemed 
to me to be equally important and are indicative of a de- 
generated heart muscle laboring against anoxemia during the 
lowered cardiac rate of sleep. Such a heart may show very 
little during a routine examination and I am so afraid of miss- 
ing the nocturnal syunptoms which the patient may not volun- 
tarily mention that I have the questions carefully indicated on 
my history sheets. 

TREATMENT 

Brief attacks of infrequent occurrence usually do not re- 
quire treatment, although certain very' sensitive individual-- 
whose attention becomes focused on their hearts may have to 
have something done. Even though our physical e.xaminaUon 
may be entirely negative and our statements very encouragm^- 
still the consciousness of cardiac action and of disturbed 
rhythm make treatment necessary' in many cases. Prolonge 
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and frequent attacks demand an attempt to abolish them. 
Treatment therefore consists in an effort to stop an attack 
and to prevent recurrence. A very brief attack is usually over 
before much can be done about it. The prolonged attacks 
generally respond more readily if the patient is put at com- 
plete rest, seated or recumbent, although this is not always so 
and then some type of exercise, such as raising the arms above 
the head or bending the body, may abruptly end the attack. 
Some people leam that a change of posture will effect a cessa- 
tion of the attack and immediately practice it. After the 
patient has assumed a satisfactory^ position and the attack con- 
tinues, it is well to try carotid pressure which consists of firm 
pressure with the tips of two or three fingers on the carotid 
artery just above tire clavicle for several seconds up to a 
minute. The pressure should be firm enough to occlude the 
artery’ but not enough to cause pain. If we fail on the right 
side, tire left may be tried. I have done this many times but 
with frequent failure. Again firm pressure on either eyeball 
\N-ith the lids closed may be tried. These are very old pro- 
cedures but are worth while. Induction of vomiting with 
ipecac is sometimes successful. I know one Boston physician 
who uses this method in preference to all others. Lunigo many 
years ago advised emetine for the same purpose. Firm ab- 
dominal pressure or an ice-bag over the cardiac area is some- 
times helpful. 

Drugs are not very reliable. With persons who are nervous 
nr distressed, bromides, 15 grains every’ three or four hours, 
nmy be used or rarely morphine, % to y 4 grain, subcutaneously! 
One should be cautious, however, about the use of the latter 
•Iriie in n condition which may frequently repeat itself. Dig- 
ifohn may be injected subcutaneously or, better still intra- 
v. nously. D , pvains every three or four hours for 4 or 5 doses 
Of course- the patient should be under the observation of the 
physician during this time. 

T:h o} auricular paroxysmal tachycardia is 

■ '! “ ^ treatment of indKddual attacks AH 

' ■ •• - h-.r.or- whidr wc have already mentioned as causes 



WiLLlAM &. ROBEY 


47S • 

should be sought for and eliminated. Then there is the added 
assurance of the physician who makes a careful physical ex- 
anunation and is able to encourage the patient with a state- 
ment of his negative findings. Digitalis or quim’dine sulphate 
may be used. These drugs should be tried separately, giving 
digitalis the first place in doses of 1 H grains two or three times 
a day for a week and then 114 grains daily for several months. 
The dose may be varied according to its effect upon the cardiac 
rate. If digitalis does not produce the desired effect, quinidine 
sulphate may be tried beginning with 3 grains, when, after 
waiting for five or six hours and being well borne, the dose 
may be repeated and then continued at the rate of 3 grains 
every two or three hours until a maximum daily dose of 13 
grains is reached. After three or four days the dose may be 
reduced to 3 grains three times a day and so continued for 
several weeks, 

Stepp and Schliephake in 1925 reported full and almost 
instantaneous control of paroxysmal tachycardia by using 0.5 
cc. of a 5 per cent solution of choline chloride intramuscularly. 
More recently this drug under the name of Mecholyl (Merck) 
has been strongly recommended for intramuscular injection 
during the attacks. It comes in 10 cc. ampules, which may 
be injected into the muscle. It has also been given in the in- 
tervals in wafers of 1.5 Gm. each, which the patient can use 
himself.'*' 

DIFFEREWTIAL DIAGNOSIS 

Differential diagnosis is iaidy easy. Sino-auricular tachy 
cardia, paroxysmal tachycardia, auricular fibrillation and au- 
ricular flutter must be separated. Sino-auricular tachycardia 
has a gradual onset and offset and a variable rate, the latter 
often being evident during an attack, while paroxysmal tachy- 
cardia has a steady rate with abrupt onset and offset. The 
duration of auricular paroxy'smal tachycardia is generally 
limited to a few minutes, seldom longer thair two weeks, espe- 
cially in the earlier attacks. A tachycardia which per^i^t.- tor 

* This paragraph ^\-as taken from a statement by the author in th- P - 
Amer. Med. Assoc. Oct. 5, No. U, \ ol. 10* , p 
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months or years suggests auricular flutter. The electrocardi- 
ogram wiU show the greatly increased auricular rate and a 2-1 
auriculoventricular block. Ventricular is rare compared to 
auricular paroxj'smal tacliycardia and the electrocardiogram 
is necessary to separate them definitely, although slight irregu- 
larities of rhythm suggest the former. Auricular fibrillation 
can scarcely be confused with any other type of rhythm; its 
marked disorder is outstanding. 

SUMMARY 

We have endeavored to define the characteristics of sino- 
auricular tachycardia and auricular paroxysmal tachycardia 
and to indicate the difference in treatment. 

It is highly essential to combine with our treatment as op- 
timistic an outlook as possible, particularly when no signs of 
cardiac disease can be discovered, since the patient’s anxiety 
over even a simple tachycardia may plunge him into a state 
of cardiac neurosis. 

Ventricular paroxysmal tachycardia is not so common, is 
generally the accompaniment of serious cardiac disease and 
can be differentiated from the auricular type by the electro- 
cardiograph. .\lso, a slight arrhythmia is more apt to occur in 
the course of the ventricular type but auricular paroxysmal 
tachycardia, usually very regular, may tenninate in slight ir- 
regularity. 
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SYNCOPE, COLLAPSE AND SHOCK: THEIR MEDICAL 
SIGNIFICANCE AND THEIR TREATMENT 

SYNOPSIS 

I. Clinical features of congestive and noncongestive failure of the drculation. 

IL S\Ticopc: clinical features; mechaiusins ; types, 

JJI. Treatment of s>mcopc: specific measures; symptomatic remedies. 

IV. Collapse and shock: clinical features; mechanisms; types. 

V. Combined occurrence of congestive heart failure with collapse and shock. 
\T. TrcaltDcnl of collapse and shock: 

Specific measures. 

1. Supply of dcfidcndcs (w’ater, salt, blood, osygen, protein, glucose 

and heat). 

2. Elimination of abnormal factors (sleeplessness, fear, pain, “toxins^* 

and chemical substances). 

Symptomatic measures (shock position, blood transfusion, glucose, 
sucrose, gum of acacia, strychnine, caffeine, coramine, cacdiazol, 
fplmdrinc, bcnEcdrinc, epinephrine, symephrine). 

VII. Summaiy. 

Vin nibhopraphy. 

1. Cl.lNlCAk FEATURES OF CONGESTIVE AND NONCONGESTIVE 
FAILTJRE OF THE CIRCULATION 

I'.-.iliiic of the circulation is stiU considered by some as 
iH’.Dc rynonymous ^vith heart failure; hence efforts to treat 
I'.-.'.' con.imon often consist in attempts to improve the func- 
!' > t t.H' hvart. In Lie daily practice of medicine, as a 

• I . K.ct. central circulator}’ failure of noncardiac origin 
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is as cordon as, if not more frequent than, circulatory failure 
of cardiac origin. When confronted with a patient with evi- 
dence of acute failure of the circulation, physicians should 
always attempt to answer the following questions; (1) Is the 
deranged state of the circulation primarily (a) of the conges- 
tive type (“backward” failure) or (b) of the noncongestive 
type (“ischemic,” “hypokinetic,” “forward” failure)? (2) 
Is it primarily of cardiac origin? (3) Is it primarily of per- 
ipheral vascular origin (“ischemic failure,” “peripheral syn- 
cope and collapse” or “shock”) ? (4) Is it primarily a loss 

of blood volume (“collapse” and “shock”) ? (5) Finally, is it, 
as often is the case, a combination of these factors? If, 
through analysis of the S3miptoms, signs and technical measure- 
ments, these questions are answered correctly, the treatment 
of circulatory failure will be more successful; more lives will 
be saved or prolonged, and under any condition comfort wilt 
be brought to the patients. 

Therapy will depend on which of these conditions exist. 
Indeed, tn different types oj ciradatory jailurc the therapndic 
approach may be diametrically opposite. Thus, a patient with 
air hunger due to a desperate attack of cardiac asthma will be 
relieved by venesection, whereas a patient with air hunger due 
to shock may die as a result of such a therapeutic procedure. 
Indeed, since the time of Hunter, Cooper and Broussais much 
harm has been done through indiscriminate use of bloodletting 
in circulatory failure. In instances in which a combination 
of types of circulatory failure are present, sound judgment 
and extreme caution are needed. Here, as in other therapeuW 
problems, "skill” and “art” are but the summation of rational 
clinical analysis (diagnosis) and synthesis (treatment). 

Circulatory failure of the congestive ty'pe is always of 
cardiac origin and is usually spoken of as "cardiac failure. 

It is important to bear in mind, however, that heart failure 
may be of the noncongestive as well as of the congestive type. 
The chief characteristic of congestive failure is engorgemerg 
of the venous system, either in the pulmonary circuit or 1.. 
the larger systemic circuit. The clinical jeatnres arc due 
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venous engorgement with resultant elevated capillary pressure 
and opening oj reserve eapiUaries, and to tissue responses see- 
ondary to these circulatory changes} Thus, dyspnea, or- 
thopnea, Cheyne-Stokes’ respiration, arterial anoxemia wth 
ci'anosis, pulmonarj’^ rales and edema, and, at times, hydro- 
thorax are the usual manifestations of pulmonary engorge- 
ment; nrhile distended superficial veins, cyanosis associated 
with increased oxj^gen utilization, dependent edema, hydro- 
thorax, ascites, tender and enlarged liver and other manifesta- 
tions of passive congestion of \Tscera are results of engorgement 
of the veins and of increased capillary pressure of the larger 
circuit. Clinically, in a given patient one usually finds evi- 
dence of a disproportionate congestion of the pulmonary 
circuit or of the larger systemic circuit. This is due to the 
fact that the lesions which result in congestion are usually 
localized in one side of the heart, and throw a strain predomi- 
nantly on either the left or the right ventricle. This has led 
to the use of the terms “left ventriadar failure" to describe 
cases in which the pulmonary circuit is engorged, and “right 
voitriciilar failure," to describe those in which the systemic 
circuit is engorged. 

In congestive failure the arterial pressure may remain un- 
changed or may become lowered or elevated. The blood flow 


through the heart may be normal or decreased, and a normal 
or fairly normal peripheral circulation may be present, even 
in grave cases.'- - " The velocity of flow through the indi- 
vidual pulmonary- pathways is, however, reduced as a. result 
of increased cross-sectional diameter of the capillary sj^tem 
due to venous engorgement.''- The circulating (“effective”) 
blood volume is usually increased, and the total blood volume 
always increased," in chronic congestive failure. This rep- 
tcM-ms .an important compensatorv' mechanism and a safe- 
uviaro collapse and shock, 

Hean fs.ilurc of the noncongestive or “anoxic,” “ischemic” 
■ '“f paale output of blood. Esantples of 

'■■P' '■'an failure are found in the Ldden 
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arrhythmias and as 3 ^toIes, or in the more prolonged toxic, in- 
fectious or degenerative myocardial failures, such as occur in 
diphtheria or in senihty. In such cases the manifestations 
usually present in congestive failure often do not occur, or are 
of mild degree and evenly distributed within both circuits. 
The total blood volume is unchanged, but the circulating 
volume is diminished. The large reservoirs of the greater cir- 
culation take up considerable amounts of blood, and manifes- 
tations of venous engorgement are absent or occur late. 

The noncongestive type of drculatory failure is more fre- 
quently of noncardiac than of cardiac origin. It then results 
from a disproportion between the total blood volume and the 
total vascular volume, and is accompanied by a reduction oj 
the circulating {“effective”) blood volume. Either the total 
vascular volume increases, or the total blood volume decreases, 
or both changes occur simultaneously. The total vascular 
volume may be increased by the dilatation of vessels already 
open or by the opening up of vascular areas hitherto closed. 
The total blood volume may be decreased by hemorrhage, dehy- 
dration or diffusion of plasma as a result of various hemic or 
vascular changes. In any case, the result is a decreased re- 
turn of blood to the right side of the heart and hence a 
diminished circulating (“effective”) blood volume, a decreased 
cardiac output, lowered arterial and capillary pressures and, 
finally, anoxia of certain tissues. 

It is the purpose of this discussion to emphasixe the 
following considerations: (1) symcope, collapse and shock 
represent the same type of drculatory disturbance charac- 
terized by an acute noncongestive (“anoxic,” “forward, 
“ischemic”) failure of the circulation, associated with anoxia 
of certain tissues, particularly of the brain. (2) All three of 
these drculatory syndromes may be caused by many different 
mechanisms, but they are all similar or identical in nature. 
(3) The essential differences between the drculatory state.s m 
syncope, collapse and shock are quandtative rather than quali- 
tative. All three sjmdromes are stages or degrees of the sam? 
fundamental type of drculatory failure, but with different 
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bodily eSects and prognosis. (4) To search for a single cause 
of syncope, coUapse or shock is to acknowledge lack of under- 
standing of the problem as observed at the bedside. (5) For 
the correct therapeutic management, knowledge of die exact 
mechanisms of each of these syndromes is essential. The 
diagnosis of “syncope,” “collapse” or “shock” is inadequate 
because treatment should always attempt to correct tlie specific 
cause, and only secondarily to improve the circulatory state 
through symptomatic measures. 

IL SYNCOPE 

Syncope is a remarkable example of the noncongestive 
(“anoxic,” “forward”) type of failure of the circulation pre- 
cipitated by ner\'ous, cardiac or vascular factors. It is an 
acute and usually transient bodily state associated with sud- 
den, partial or complete cessation of the circulation, with loss 
of power of locomotion and loss of consciousness. There are 
a number of associated manifestations involving practically 
every' system of the body. The symptomatology and mechan- 
isms of the various types of syncope have been described else- 
wlicre." The main characteristics of the circulatory state con- 
sist in a sudden fall of the arterial and capillary flow and 
pressure, and a decreased return of blood to the right ventricle. 
The veins usually are collapsed. As a rule the circulation 
within the central nert’ous system is particularly disturbed, 
due sees the manifestations of acute cerebral anoxia in its 
iiure form. Attacks of stmeope usually last only a few seconds 
Ml a few minute-;. Because of their short duration, usually no 
.ilter-eftcct is obser\'ed following recovery. As a result of the 
.lU.mMty of the changes, on the other hand, the manifestations 
•lie .ilarnung, and in rare cases death may occur. 

There are several types of factors which, singly or in 
various combinations, play a significant role in syncopal at- 
i.arl.-. disturbances, such as vagal inhibition, angina 

coronary thrombosis, dissecUng aneury'sm, heart 

;'.T. . derangements, 

M k,-poicr,.,on, vascular crisU o! hypertension ' 
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chemical agents, such as sodium nitrite, nitroglycerin, anaphy- 
lactic, bacteria] toxins; reflex mechanisms, such as vaso- 
vagal, vagovagal, carotid sinus, oculocardiac, pleural and 
pericardial reflexes; and psychic factors, as in vasovagal neu- 
rosis, Gowers’ and Nothnagel’s syndromes. Syncope is one of 
the most striking examples of the widespread and serious in- 
fluence of psychic factors on the functions of various vital 
organs. In a somewhat arbitrary manner, depending on the 
underlying mechanism, we have differentiated some 16 types 
of syncope. 

The studies reported previously®’ “ indicate that uncon- 
sciousness associated with syncope usually is due to a sudden 
diminution of the cerebral circulation. A close correlation 
between the degree of ischemia and unconsciousness does not 
always exist, however, mainly because the simultaneous ac- 
tivity of reflexes frequently exerts a direct effect on the centers 
regulating consciousness. It is of interest that the same 
afferent nervous .mechanism which is active in carotid sinus 
symcope is capable of producing attacks of unconsciousness of 
cardiac, vascular or direct central reflex origin, singly or in 
combination. Certain types of attacks of unconsciousness ob- 
served in syncope represent transitional states between uncon- 
sciousness of primary cerebral origin, usually associated with 
convulsions (fits), and unconsciousness of systemic circulatory 
origin (faints), often accompanied by milder seizures. Me 
have emphasized elsewhere* the fact that the differential fea- 
tures of fits and faints frequently are more relative than 
absolute. 

Syncope may occur in otherwise healthy persons and m 
persons who are gravely ill. In the majority of instances it is 
a benign, transient manifestation, but not infrequently, pae- 
ticularly in organic diseases, it may be fatal. Instances of 
fatal cardiac syncope are particularly common in patients with 
coronary' disease. Such fatal attacks are apt to occur in th'- 
upright position during exertion. In cases of coronary sc.e- 
rosis postmortem examination frequently fails to reveal the 
immediate cause of death. In this di.'ease. as well a= in co.c 
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narj' thrombosis, there is present a considerably increased vagal 
reflex inhibition, as well as a tendency to ventricular ectopic 
beats and to ventricular fibrillation. Sudden death occurring 
within a few seconds in previously healthy subjects is usually 
due to ventricular fibrillation or, rarely, to sudden cardiac 
standstill. We have observed three instances of sudden car- 
diac syncope in apparently healthy and vigorous young persons 
who were recovering from an ordinary respiratory infection. 
Postmortem examination in one instance indicated that the 
cardiovascular system was normal. Fatal cardiac syncope 
may occur in elderly persons when they start to walk after 
prolonged bed rest. Postmortem examination again throws 
no light on the cause of death in such cases.. Apparently we 
are dealing Vidth a fatal vasovagal syncope in persons with 
unstable vasomotor mechanisms and with increased vagal tone. 

The essential difference between syncope in the normal and 
in the diseased man lies in the ability to reestablish normal 
equilibrium. Whereas in normal subjects, owing to the 
presence of numerous emergency functions and to the reserve 
capacity of the organs involved, a return to the normal equi- 
librium is accomplished udlh relative ease and promptness, in 
diseased persons, on the other hand, because of damaged sys- 
tems. a return to the normal level is more difficult, is usually 
vUwer, or may even not occur. Whenever death occurs un- 
expectedly and within a few seconds, the most probable cause 
1- syncope and not acute organic lesions, such as cerebrovas- 
( idai .'iccident or coronary thrombosis. 


Tire primarc danger from syncope is its damaging effect 
■ m tlie central nervous system. With the decreased return of 
to ih,. rtght Mde of the heart not onlv is the volume of 
N..U.1 t1„vv dc. reaped, hut such blood as flows to the organs 
n»l p.iUuv.tuK to the brain must be under unusuallv low 
l-Muv ,,pniaries. The circulation in smeope 

nuluenced by gravity. Hence the circulatory dis 
Pa.ncular y severe in the orthostatic position Id 
; o, tins posnron rs a serious threat to the pa- 
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m. TREATMENT OF SYNCOPE 
Specific Measures. — In the majority of instances of syn- 
cope, regulatory mechanisms of the body (autotherapy) take 
care of the condition. A close correlation exists between cir- 
culatory changes associated with syncope and the function of 
centers which promptly induce unconsciousness and relax vol- 
untary muscles. Thus fainting, or falling to a prone position, 
associated with mild clonic convulsive movements, serves a 
twofold purpose: (1) the sensitive structures of the central 
nervous system are brought down from a “high ischemic level” 
to the level of the heart; and (2) the return of blood to the 
heart is made easier in the horizontal level, and is then further 
aided by the convulsions. 

Selection of specific therapeutic measures depends on a 
knowledge of the underlying mechanism of syncope. In sonic 
instances of vasovagal syncope, psychic conflicts represent the 
trigger mechanism, and proper eradication of the emotional 
difficulties often results in abolition of the attacks. In cases 
of congenital or acquired loss of tone of abdominal vessels, 
proper mechanical supports may be effective. Ephedrine in 
doses of Vi to 34 grain (15 to 30 mg.) two or three times 
daily also may be useful. Reflex syncope, such as the carotid 
sinus, vagovagal, pleural and pericardial syncopes, may be 
abolished or prevented by surgical section of specific afferent 
nerves, or by application of local anesthetics over the ner%e 
endings irritated during surgical manipulation.^. In the pre- 
vention of syncope associated with postural hyqjotension, ab- 
dominal supports, elastic stockings, ephedrine and ergotamm'' 
are useful. Some of the postural hypotensive synenpo an- 
related to lues of the central nervous system or to anemia-, 
and in such instances the specific treatment of the-e rondition- 
will abolish the attacks. Syncope of central va.somotor nri"iM 
such as occurs after the administration of local ane.-lhetic.'. c.in 
be prevented or abolished by the barbituric acid denvativt- 
and other drugs which decrease the lability of the vasomot"- 
centers. In the abolition of sjmeope associated with brath- 
cardia (Adams-Stokes attacks), epinephrine or ephedrine :• 
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of great value. The prevention or abolition of syncope caused 
by tachycardia depends on specific treatment of paroxysmal 
auricular or ventricular tachycardia, or of^ auricular or ven- 
tricular fibrillation. Syncope associated with heart failure is 
to be treated by measures which improve the cardiac function. 

If sNTicope results from acute loss of blood, prompt restoration 
of the blood volume is the most efficacious measure. 

Symptomatic Treatment. — If the exact mechanism of 
s\mcope is not known, or if specific measures cannot be insti- 
tuted, the attacks should be managed symptomatically. This 
is particularly essential if a patient is in an acute attack. The 
immediate danger in syncope is cerebral and cardiac ischemia. 
One of the simplest measures for facilitating return of blood 
to die heart and hence to the brain is to place the body in a 
horizontal or “shock position” (Trendelenburg’s position). 
.Additional elevation of the legs and their massage, associated 
with cardiac and thoracic massage, may be of considerable 
help. If examination of the heart indicates that vagal inhibi- 
tion is a factor, atropine, alone or with epinephrine, will be of 
aid. Similarly, in instances of bradycardia, epinephrine, 
cphcdrinc and benzedrine vill raise the cardiac rate and func- 
tional capacity. If there is evidence of a marked fall in pres- 
sure without bradycardia or asystole, epinephrine is the drug 
of choice. If in acute emergencies epinephrine is given intra- 
venously or intracardially, relatively small doses, such as 0.5 
cc. of a 1:10.000 solution, should be given. 


W. COLLAPSE AND SHOCK 

lu patients who are suffering from serious diseases but 
uhos,- circulation has hitherto been normal or at least ade 
Muate, one frequently observ-es a sudden, unexpected elevation 
•'1 th<- carduac rate associated with a fall in the arterial pres 
y.ue .-ind a chance in the clinical beha^dor of the patient Th' 
l':A'ent become^ anxious and restless the face . 

» C„v„e. ..0, pe. i'atrs.: st' L' 

’^^y at times he warm Th. } 

• ■'f- .-.nd will respond, but the sphere of '' 

-pnere of interest rapidly 
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narrows and cloudiness of sensation develops. Impairment of 
mental acuity encroaches on the patient without his beinp 
aware of it. After lecoveryj there may be amnesia of events 
occurring during collapse. If the collapse is severe the radial, 
dorsalis pedis and other peripheral arterial pulsations are 
thready or imperceptible; while the carotid and other centrally 
located arteries exhibit a high bounding but empty pulsation. 
Subsequently cyanosis of the cold fingertips and toes may 
advance toward the trunk. The veins are collapsed and the 
pressure in them is low. The blood flow through the heart 
and other organs is greatly diminished. The circulation be- 
comes more susceptible to the influence of gravity, and the 
return of blood to the right side of the heart is greatly affected 
by changes in position. The respiration is quiet and shallow, 
or deep and somewhat sIoW; but there is no orthopnea. Fre- 
quently, as in syncope, there are manifestations of disturbance 
of certain vegetative centers. Sudden vagal inhibition mani- 
fested by cardiac slowing, gooseflesh, pyloric spasm, nauscur 
vomiting, acute dilatation of the stomach and perspiration 
may occur. Many of these symptoms are due to an irritative 
response to certain centers to acute anoxia {syndrome of acute 
cerebral anoxia). The significant role of the cerebral circu- 
lation in collapse and its relation to posture are shown by the 
behavior of patients who, when propped up in bed, promptly 
fall into stupor, but when placed in shock position at once 
regain consciousness. We have had opportunity to make re- 
peated observations on the striking differences in the psychic 
and bodily responses of such patients in these two po^itionv 
This condition of circulatory collapse usually lasts but a 
few minutes to a fev\^ hours. When recovery^ occurs the patient 
looks normal within a short time. In protracted and ultimately 
fatal diseases, as in sepsis, spontaneous recovery' usually m.- 
low^s the first attack of collapse. Subsequently, however, no* 
only are attacks apt to recur with increasing frequency, but 
each attack is of longer duration and responds less to medica- 
tion. During one of these attacks death may occur rath 
unexpect edly^ 
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It is also a common occurrence for a similar type of cir- 
culatory derangement to persist for many hours, or even for 
several days, with varying degrees of fluctuation. Such a cir- 
culatory state is usually caUed shock* The onset may be 
either insidious or sudden. The initial behavior of the circu- 
lation may be identical with that in collapse, or there may be 
a preliminary stage when the circulation is apparently over- 
active, with the color good, the skin warm, the pulse bounding, 
and tire heart action snapping and vigorous. This is frequently 
seen in infections, deficiency disease, delirium tremens, cere- 
brovascular accidents, spinal anesthesia and traumatic condi- 
tions. Tsieasurements indicate that the arterioles, at least in 
some organs, are dilated, but the low blood pressure readings 
suggest that the effective circulating volume even at this stage 
is reduced. Subsequently, however, certain significant changes 
occur. The patient becomes profoundly pale and his eyes 
gradually sink in their sockets, giving him an anxious expres- 
sion. The nose and face appear pinched. The voice is feeble 
and hoarse. Itlovements of the body progressively decrease 
and there is general prostration. The body temperature may 
be elevated initially, but subsequently it gradually becomes 
subnormal. The patient loses interest in his surroundings, but 
il aroused he responds with exaggerated intensity, although 
vaguely In this late stage, even if the blood pressure and 
(irnilating blood volume are reestablished, improvement in 
ilie paiienfs general condition usually lags behind, or often 
dtH"- nut (ollow. 


• 1 iiM m Uh. laernture ot the terms "collapse- and "shock” is coi 

S’ f T'” 

■ ; ■ ,h, .mphask Aonld be 
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The main characteristic of the circuiation in both collapse 
and shock is a decrease in the circulating (“effective”) blood 
volume. In both states there is usually a diminished return 
of blood to the right side of the heart, associated with rapid 
heart rate, low arterial, venous and capillary pressures, and 
progressive stagnation of blood in certain vascular areas, 
usually in the “blood depots.” Not all these features, how- 
ever, are present in each case, or in each stage of the two syn- 
drotnes. The essential di§erences between collapse and shock 
consist in the time element of the circulatory disturbance and 
in the severity op the chemical and junctional changes in the 
tissues. In collapse the circulatory failure is usually of shorter 
duration, the changes are still primarily within the cardiovas- 
cular system, and the dysfunction may rapidly revert toward 
normal. In shock, on the other hand, owing to the long dura- 
tion of circulatory failure, changes develop within the tissues, 
particularly in the central nervous system, and consequently 
a return toward a normal state is more difficult and slower. 

In shock, as in collapse, blood may be pooled in various 
vascular areas. Depending on the nature or location of 
trauma, on the chemical agents, or on nervous factors involved, 
these “pooling” areas may be generalized or may be localized 
in only one extremity, in the skin, or in the abdominal viscera. 
The dilatation of the small veins and venules of many organs 
plays a particularly important role.^”' These vessel 

possess great active as well as passive capacity to alter their 
lumens. It is of interest that dilatation of these venous vesseb 
often coexists with constriction of the arterioles. 

As a result of the persistent ischemic capillary circulation, 
producing anoxia of tissues and the accumulation of local 
metabolites, changes in the capillary permeability may occur 
in some or in all organs, with consequent loss of blood plasma 
into the tissues, which further aggravates the condition.'"' lo- 
less there is acute hemorrhage, hemoconcentration follor..-. 
Judging from the clinical and postmortem fmding.s. edema ar. 
dehydration of different organs may coexist, particularly u t”" 
development of shock is gradual. Apparently, on the one har. . 
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plasma oozes from the blood into the tissues where there i? 
damaged capillary permeability and, on the other hand, tissue 
fluids return to the blood from organs with normal capillary 
permeability. Thus, provided there is adequate fluid intake, 
one may see patients with peritonitis or wdth advanced dia- 
betic collapse who have a drjf tongue and sunken, soft eyes, 
and a dehydrated blood, coeristing with edema of the lungs 
and buttocks and free fluid in the serous cavities. The altered 
chemical nature of the alveolar and pleural fluids, as well as 
the reduced plasma proteins and elevated red cell counts in 
such cases, indicates that an appreciable amount of fluid enters 
into the tissues from the blood. The damaging effect of this 
process of transudation must be an important factor, though 
little definite information is available on this phase of the 
problem. 

Great indi\ndual variation exists in the tendency to col- 
lapse and shock. Elderly persons, and patients with pre- 
viously diseased cardiovascular systems develop collapse and 
«hock under less strain and damage than do young, healthy 
persons. Furthermore, as judged from clinical observation, 
persons of the same sex and the same age group differ in their 
capacity to withstand damaging stimuli to the vascular sys- 
tem. Infectious diseases, chemical poisons, physical trauma 
and nervous stimuli of the same intensity produce fatal col- 
laiise or shock in one group but not in another. One is im- 
prc'-'^od at the bedside by the capacity of certain individuals 
to withstand severe, persistent “battering” of the vascular 
vv vuan by toxic, nervous and traumatic stimuli. The decisive 
l.-icu.rv in this variation in the susceptibility to collapse or to 
vhock arc the innate state of the nerxmus centers and reflexes 

“vitality” of the tissues in 


>c ouM t of slinck^ is often gradual and insidious, wi 
‘ .luc.uationw hut with a steady downhill tendency^ towa 
P-inmid chances which precede death. Both coTa 
•••'■* '-'-.1. ;,,ay. however, appear with dramatic suddenn 



494 


SOMA WEISS, ROBERT W. 'UTrLKINS 


persons, causing death within a few hours. Such collapse often 
develops without alteration in the intensity of causative fac- 
tors. Apparently the nervous system and the cardiovascular 
system can stand but a given amount of total “bombardment” 
by abnormal impulses. ^Vhen the limit is reached, rapid dis- 
integration follows. Whether this is preceded by a progressive 
decrease in the “vasomotor reserve” is not definitely knonm. 
Evidence is available, however, that a progressive “e.vhaus- 
tion” of the vasomotor system is counterbalanced by numerous 
regulatory adjustments until the final “break” appears 
clinically. 

As far as the circulatory changes are concerned, the 
difference between s3mcope, collapse and shock is mainly one 
of degree, as is demonstrated by the fact that the same causes 
and mechanisms produce syncope, collapse or shock, depending 
mainly on the duration of the attack. Thus, pleural shock 
from a spontaneous pneumothorax may cause only transient 
unconsciousness with hy^Dotension and tachycardia of but a 
few seconds’ duration (syncope), or it may cause the same 
tyrpe of circulatory changes of milder intensity but of longer 
duration, resulting in general prostration of several hours 
duration (collapse or shock). When a patient with an infec- 
tious disease suffers from circulatory collapse even while m 
the horizontal position, syncope with unconsciousness and 
serious disintegration of the circulation may follow if an up- 
right position is suddenly assumed. It is also of interc.'t in 
this connection that when administered to normal subject.--, 
sodium nitrite may induce syncope, collapse or shock, depend- 
ing on the dosage administered and on the degree of tiltim; 
of the body. An analysis of the circulators' changc.s in .-uch 
subjects reveals the same tyrpe of disturbance.- a.s occur in di- 
eased persons. This again demonstrates that a single type 
circulatory" failure may' have entirely different progno.-tic si-'- 
nificance. depending on it.s duration, and particularly on ih'" 
preexisting state of the cardiovascular and nervou.s ?y.-terr.' 

The causes of collapse and shock are identical and t:.'-.- 
are numerous. Psychic and ner\'ous factors, chemical aitr..- 
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trauma, hemorrhage, dehydraUon, singly or in various com- 
binations, are capable of inducing these states. The majority 
of chemical and ner^mus factors act on the peripheral circula- 
torj^ system, producing dilatation, paresis and changes in the 
permeability of the minute vessels of various organs of the 
body. Other factors, however, act primarily on the “vaso- 
motor” centers and hence indirectly influence the volume of 
the vascular bed. In the early stage of collapse and shock the 


disproportion developing between vascular volume and blood 
volume is compensated by regulatory adjustments, mainly 
through reflex mechanisms and the action of local metabolites. 
Subsequently, however, primarily as a result of anoxia of the 
central nervmus system, these and other regulatory mechanisms 
begin to fail, and rapid disintegration of bodily functions 
follows. 

In disease of the internal organs, such as occurs in the field 
of clinical medicine, neurogenic factors play a significant role, 
operating through afferent nervous impulses. It is known that 
afferent impulses, especially from the viscera, travehng through 
sympathetic and parasympathetic nerves, are particularly 
responsible for vasodilatation, shunting of blood and lowering 
of the circulating (“effective”) blood volume. Afferent im- 
jnilses from somatic nerves, on the other hand, are apt to cause 
a rise in blood pressure (Loven reflex). In previous studies, 
examirles have been presented demonstrating that afferent im- 
puKe- fiom a single branch or from branches of the sensory- 
r.-wu- or sympathetic nerves may, in the presence of path- 
uueniealK hyperactive reflexes, produce instantaneous syncope 
o. c<.!lair.e (vasovagal, vagovagal. carotid sinus, oculocardiac 
pifutal. |H‘ric;ndial types). ’ 


U e-M.ntial to appreciate that the level of the arlerk 
evK,- ,s not e ficrisive eharactcrislic of the clinict 

' ' --mal arterial and ( 
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teriolar constriction, also of neurogenic origin. In the latter 
instance the blood flow through the capillaries may be quite 
inadequate for tissue nourishment. In both instances, in spite 
of the opposite behavior of the arterioles, there may be con- 
siderable dilatation of the venous reservoirs. The collapse of 
fever is an example of the former type, while collapse due to 
sodium nitrite is an example of the latter type.* 

Collapse and shock may originate in a disturbance of the 
heart or of the peripheral vascular system; in either case 
failure of the central nervous system occurs secondarily, and 
this, in turn, further accentuates the circulatory failure. In 
other instances, collapse and shock originate in the central 
nervous system as a result of disturbance of the vasomotor 
centers, through pain, psychic factors, such as fear, local anes- 
thetics, hypnotics and cerebrovascular accidents. Changes in 
the peripheral vessels and in the blood volume then develop, 
which so decrease the cerebral circulation that further de- 
pression and failure of the already disturbed nervous functions 
result. Regardless of the original cause of collapse and shock, 
this type of failure of the circulation represents a tendency to 
a viciotis circle in which the vascular reactivity and blood 
volume, on the one hand, and the central nervous system, on 
the other hand, are in close interrelationship. In a given case 
of collapse or shock one or another of these factors may pU' 
dominate. 

In addition to the central nervous system, the functions of 
the kidneys and other organs will become impaired, .^s a re- 
sult of low arterial pressure and concentrated small "efieclive 
blood volume, renal function rapidly decre.'ises and compl' t' 
anuria often follows. This, in turn, leads to a disturbance oi 
the acid-base equilibrium, which adds one more factor to th' 

* It IS often assumed that change in cardiac rate and fall m arterri! 
sure are reliable indications of impendinc collapse Tho, howe'.e-'. 
quently not the case In elderly patients, in particular, the cbar.ce 
facial appearance (dropping of the facial lines i, retardation and 
mental processes, stertorous breathing, cjanosis, pallor and = 
indicate to the esperienced phjsician the onset of colIap:e at a 
arterial pressure is still unaltered and the heart rate hut moderate!;. -- 
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vicious circle. In a similar way the disturbed funcUon of other 
\ntal organs, notably the liver and the gastro-intestinal cana , 
may add to the increasing state of depression of the vita 
processes. 

Collapse and shock are often designated after the causa- 
tive agent or disease; for example, “traumatic,” hemor- 
rhagic,” “infusion” or “speed,” “anaphylactic,” “hemoclastic,” 
“colloidal,” “dehydration,” “bichloride of mercury, di- 
abetic,” “pneumonia,” “barbiturate,” “renal,” “histamine.” 
These terms, however, are of little value to the physician un- 
less he understands the mechanism underlying each form. 
Often several tj^pes of collapse may occur under a single desig- 
nation. In the collapse of pneumonia, for example, dehydra- 
tion, fever or vasodilating substances (bacterial toxins), 
singly or in combination, may be the causative factors. Simi- 
larly. in diabetes, tissue acidosis, dehydration, loss of electro- 
lytes and infection may be responsible for collapse. The 
treatment of the various types of collapse and shock will de- 
pend on which of these factors are responsible. 

The designation of “primary^” collapse and shock to in- 
dicate the acute circulatorji failure of nervous origin, and 
“secondary'” collapse and shock to indicate a similar state of 
the circulation in which chemical agents, bacterial toxins, an- 
esthetics. trauma or hemorrhage are the causative factors, is 
n«t entirely justified. There is no e\ndence that there is an 


essential difference in the circulatory^ failure in “medical” and 
in "surgical” shock.” These terms at best serve but for the 
designation of types of shock occurring in medical and sur- 
eic.d conditions. In both types, hemorrhage, dehvdration and 
M.soddator. vasoparetic and centrkl depressant factors are ac 
LAC and the various mechanisms leading to failure of the 
""•dMu.n must be determined. In the field of internal 
-MU me collapse and shock play a more important role than 
m s.ngeiy h quue remarkable, therefore, that their vari 
- •> V..'.v. noi heretofore been studied in clinical Z'- 
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V. COMBINED OCCURRENCE OF CONGESTIVE HEART FAILUW: 
WITH COLLAPSE AND SHOCK 

In the foregoing discussion it has been shown that nervous 
and vascular factors without heart disease are frequently re- 
sponsible for disintegration of the circulation. We should like 
now to emphasize that the acute noncongestive (“anoxic, 
“forward”) type of failure of the circulation often appears m 
combination with the congestive type of failure, menever 
a previously healthy or compensated heart jails acutely, tnc 
clinical picture will be a combination of congestive failure am 
collapse or shock. As was pointed out before, the features o 
collapse and shock often predominate. As a °f failur 

of the ventricles a large volume of blood is sudden y s un 
into large venous reservoirs, and the artenal and “P' 
systems become acutely deprived of blood. Uiider s 
toions the danger to the organism will be Particularly enhan^ 
■ if simultaneously active dilatation of the artenoles, cap llat^ 
and venules suddenly occurs, as a result of pam or some o I, 
factor. In studying the behavior of the I'emodynam.^j' 
animals one frequently has opportunity to “>>5erv 
saw” effect of a cardiotoxic agent on the arterial 
systems. Following the injection of such substances 

metals, hypnotics or arsphenamine, or venous 

or acute anoxia of the heart, there is a rapid rise 
pressure in the left and right auricles and 
arterial pressure. As soon as the ® 

the elevated venous pressure falls and the a P 

returns to the normal level. In man, a ^ 

latory- disturbance is observed , anev 

after coronary thrombosis, art and dnrins 

thetics. during surgical manipulation »' 'h' " ^a, pa'- 

certain arrhythmias. Such ‘’aapi^ .bready 

nir hunser, distended NCin^. l ^ , 

nionary c„ld =kin irith beaded perspiraMon. I> 

pulse, an-xiety. and cold skin ob^erv.-^ 

venesection is undertaken on suc pa 300 cc. of 

that after the removal of not more tha ..voA'! 

frank signs of collapse may come to the .urfa 
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like to point out also that when cardiac patients suffering from 
clironic congestive failure develop collapse and shock, the 
manifestations of congestive heart failure and venous engorge- 
ment often subside or even disappear, in spite of the fact that 
the impairment of cardiac function persists. We have had 
opportunity to note that in patients with chronic congestive 
heart failure due to rheumatic and syphilitic heart disease, 
during collapse and shock the orthopnea and dyspnea improve 
and the venous pressure approaches normal. This mechanism 
may even be life-saving in certain extreme attacks of cardiac 
asthma. In this condition there are manifestations of marked 
left ventricular failure associated with acute pulmonary en- 
gorgement. In the severe and prolonged attacks, manifesta- 
tions of collapse are often added to the clinical picture of 
cardiac asthma, and the patient appears to be in extremis. 
Usually, however, it is at this very stage that spontaneous 
improvement sets in and the symptoms and signs of pulmonary 
engorgement subside. The distress of the attack has produced 
a sccondan,' collapse, which in turn acts as a venesection. This 
is, then, one of the numerous instances of autotherapy of the 
body. 


VI. TREATMENT OF COLLAPSE AND SHOCK 
from what has been said of the mechanisms of collapse 
;ind shock, certain general conclusions as to the principles of 
tK'atment may be drawn: (1) treatment should be aimed at 
the .'limination of the causative agents. (2) Treatment should 
av (ar .as possible be preventive, or should be instituted early. 
In <h..ck, in contract to syncope and collapse, one deals with 
M-cundary clunpes within the tissues which cause a tendency 
m u.ev.rMble or difhcultly reversible processes; one may 
ree.t.ablish the circulating blood volume and the 
pi.-nirc with only slow or no recoven,' of the patient 
' • _>vvaptomatic treatment of shock is of' onlv temporary 

'’"’<JnrcSr 1;"' ' " eliminated. 

' ' and shock. Usually 
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attacks of collapse and shock due to the deficiency of essential 
intrinsic bodily factors are treated more successfully than those 
due to the presence of abnormal factors. In the “deficiencj’ 
types of shock,” water, electrolytes, blood, oxygen, protein, 
glucose and heat play particularly important rfiles. 

1. Supply of Deficiencies, (a) Water and Salt. — There is 
a remarkable tendency of the body to maintain the salt con- 
centration at an even level both in the blood and in tissue 
spaces. 'When water is lost, elirm'nation of salt follows, and 
vice versa. Hence the lack of these two substances is closely 
related and plays an important role in the causation of shock 
associated with many diseases. This has been emphasized 
recently by Atchley and Loeb.^'^ The normal daily output of 
water in health is about 2 to 3 liters, and of sodium chloride, 15 
Gm. In diseases associated with fever or with fistulous open- 
ing, but particularly in conditions associated with diarrhea or 
with vomiting, the water and salt loss may be considerably 
increased. It has been estimated that normally between 7500 
and 10,000 cc. of fluid are secreted into the intestinal canal 
within twenty-four hours.^® Whereas in health the greater 
part of this fluid is reabsorbed, in pathological conditions, 
particularly those associated with vomiting and dianhea, most 
of it, together with its organic and inorganic constituents, may 
be lost. Unless corrected, such a fluid and salt loss rapidly 
leads to a reduction of the blood volume with hemoconcen- 
tration, and hence to collapse and shock. Collapse and shock 
of dehydration may also result from the indiscriminate use of 
gastric or duodenal drainage with suction, such as is in vo 2 ue 
at present in various surgical and medical conditions often 
already associated with a tendency to collapse and shock, 
have obseremd instances of abdominal distention in which con- 
stant gastric suction produced the ty^iical syndrome of deh;.- 
dration shock. In the majority of instances of ‘'diaheue 
collapse,” of collapse and shock occurring in infectiou- dn- 
eases, in heat exhaustion, in adrenal in.sufnciency. and i- 
biliary' and pleural fistulas, water and salt deficiency are 
nificant if not the sole precipitating factors. In thc-^o 
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ditions, therefore, a constant effort should be made to prevent 
such defidenq^ by the subcutaneous or intravenous adminis- 
tration of from 1000 to 2000 cc. of normal saline solution three 
or four times daily. In severe cases of collapse and shock t le 
intravenous route' is always the choice, as in these states fluid 
is poorly absorbed from subcutaneous depots as well as from 
the gastro-intestinal canal. It is important, however, that in- 
travenous infusion should be performed slowly in order to 
avoid embarrassment to the heart. The normal heart can take 
care of the slow intravenous infusion of from 7000 to 10,000 
cc, of fluid in twenty-four hours. If there is a possibility that 
the cardiac function is impaired, clinical estimation or actual 
measurements of the venous pressure should be performed. 
If the pressure rises above 10 cm. the infusion should be 
slowed or stopped temporarity. An average rate of 10 cc. a 
minute, or 1000 cc. in one and one-half hours, should be main- 
tained. In case there is indication that loss of salt is the 
|irimar\' cause, 2 to 3 Gm. (30 to 45 grains) of salt can be 
civcn orally or parenterally in concentrated solution three 
times daily. 

( li I Blood . — In patients with severe hemorrhage, blood 
transfusion promptly alleviates collapse. Blood transfusion 
n\ay .also be used as a sr-mptomatic remedy to increase the 
r irculating volume and elevate the arterial pressure. Infusion 
<d whole blood rather than of a crv’stalloid solution is par- 
tunlarly indicated in the type of collapse and shock accom- 
I'.mied by iircreased permeability of the capillaries. In certain 
i>pe- u( vhock. however, even proteins and whole serum may 
Ic.ive the ve.-‘^els and pass into the tissues. 


' .vi ce;;. .Anoxia of tissues is of fundamental signifi- 
..Ihpsr r,nd shock. certain hpes of collapse, such 


t 


,, ' ot collapse, such 

.OMocctcd rnth coronal,- thrombosis, emphys- 
y yc.ml rsthms. pulmonary embolus. pulmoDarj. edera 
■■mm clmude .nmuntuin sickness or ardaUon conlsel’ 


in 


t'.'.bvT 


’-'.'.-.■h thi .•.Ivtoh-.r 


;^'Vi-esplaysaspecfflc;^:i-^^^^ 
bas diSiculh^ in diffusiuE 
' blood (aDo.vemia) or to tb! 
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fact that the oxygen is unable to diffuse from the blood into ttio 
tissues (anoxia) because of its low partial pressure. At an 
altitude of 4500 meters the saturation of the arterial blood 
is still 85 per cent, but the oxygen partial pressure drops from 
100 to SO mm.^' In these types of collapse and shock the ad- 
ministration of oxygen results in rapid improvement. 

(rf) Protein . — Because in shock there is a tendency toward 
increased capillary permeability, loss of fluids into the tissue.^; 
will be even greater if there is a low protein level of the blood. 
The latter, therefore, enhances the disintegration of the circu- 
lation. An effort should be made to maintain the proper level 
of blood proteins through good nutrition or through transfusion. 
That loss of serum may occur through open wounds or burn.'; 
is well known. Less well known is the fact that repeated ab- 
dominal and pleural taps can deplete the protein and electro- 
lytic content of the blood. We have observed cases in which 
the circulatory collapse and fatal shock occurring in associa- 
tion with cirrhosis were directly traceable to the repeated re- 
moval of fluid rich in protein and to the inability of the body 
to replace the loss. A simple calculation of the protein content 
of the fluids removed will indicate the severe draining effect 
of such procedures. 

(e) Glucose. — In instances of “hypoglycemic shock” lack 
of glucose plays a specific role. Prevention of such a slate 
consists in maintaining an adequate supply of glucose. Ob- 
servation of patients with a high degree of hyperglycemia, 
whose sugar has been suddenly lowered to a normal level, sue- 
gests that this procedure may precipitate collapse. 

(/) Heat . — Collapse and shock may' be precipitated b,. 
loss of body heat, as in exposure to cold air or to cold water. 
Since the heat regulation is disturbed in all types of collap-e 
and shock, it is important to prevent the los.*; of heat by apply 
ing warm blankets or by' keeping the patient in a warm rw-^ 
We have found that gastric irrigation with warm saline c- 
warm bicarbonate solution L most effective in supplyan'-J 
splanchnic area wdth heat. In in.'tances of coIlap.=e 
Hath poisoning, such as in that due to morphine, the beneac:-;. 
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response to gastric lavage insUtuted for the removal of the 
poison often depends on the stimulus to the splanchnic stri 

tures resulting from the heat supplied. 

l.EUm'mation oj Abnormal Factors, (a) Sleeplcssucss 
and Fear . — These factors play an important role in maintain- 
ing collapse. Induction of sleep with proper drugs is justified, 
but care must be taken not to use doses with depressant effect. 
This therapeutic problem has been discussed elsewhere.' 
Elimination of fear through reassurance is important in the 
treatment of both collapse and shock. 

ih) Pain is a potent causative factor and it should be 
eliminated. Skill should be exercised in the selection of anal- 
gesics. Local counterirritants and analgesics may be helpful 
in reducing the dosage in the systemic administration of drugs 
which may have an undesirable depressant action on the vaso- 
motor centers, ^ilorphine should be used with judgment. 

(f) Toxins and Chemical Agents . — lATienever collapse and 
shock arc due to the action of chemical substances on the 
central nervous system or on the vascular wall, specific treat- 
ment is usually unsatisfactorj'. Many substances, such as 
bacterial toxins, immunological products, drugs and heavy 
metals, combine with structures of the vessel walls, and their 
elimination or detoxification cannot be accomplished effec- 
tively, Some of these substances, like histamine, epinephrine, 
acetylcholine and bacterial toxins, are rapidly “detoxified” 
when there is an efficient circulation: hence, if their source of 
eniiance i^ eradicated, recover}' rapidly follows. In this type 
of shock, therefore, therapy consists in treatment of the 
o.iuinal disease (pneumonia. U-phoid. burns, trauma, etc ) and 
m smmltaneous maintenance of an efficient circulation since 
ev. n unstable substances arc not “detoxified” if the circulation 
.s m a ^tate of collapse and shock. This we have had 


^ iiau an on- 
^ .a .me to observe m patienL^ who developed collapse and 

u. lowmu surmc.al operation in which evdpal was used ^ 
" I' ! st;.bi,. compounds wiv, tUo wosumces 
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reversible and treatment of severe cases is frequently hope- 
less. 

Symptomatic Treatment. — There are a number of 
measures which are useful in the treatment of collapse, re- 
gardless of its cause. In collapse and shock, as in syncope, 
the circulation is greatly influenced by gravity. The pooling 
of blood and, conversely, the return of blood to the heart, are 
greatly affected by changes in posture. We have demonstrated 
this in cases of collapse due to nitrite. Patients with collapse 
or shock should be kept in a horizontal position, or preferably 
in "shock position,” with the head low and the body elevated. 
In- acute collapse periodic elevation of the lower extremities is 
useful. 

Dissipation of heat should be prevented by using warm 
blankets and by maintaining a high temperature in the sick 
room. If the patient has already suffered considerable heat 
loss and has a subnormal temperature when first obser\’cd, 
application of hot-water bottles alongside the body and the 
extremities is effective. Gastric and colonic irrigations with 
hot normal saline solution are also useful. 

Further therapeutic measures should attempt: fl) to in- 
crease the circulating blood volume; (2) to reestablish the 
normal state of the central nervous system; and ('3) to restore 
a balanced state of the vascular system. 

Increase in the blood volume is usually most effective!) 
accomplished by blood transfusion. As mentioned above, m 
cases of dehydration shock, infusion of saline or glucose solu- 
tions will be effective. In the majority of instances of =hocl.. 
however, there is an increase in the permeability of the capil- 
laries in one or more organs; hence crj-stalloid solution- 


rapidly leav^e the blood stream. For this reason, in such ca-^- 
salt infusions can cause tissue edema in certain organs, whi.- 
the blood and other organs remain in a state of dehydration 
Intravenous infusion of glucose in the form of 100 cc or 


per cent solution may temporarily' elevate the osmotic pre---'" 
of the blood. Recently it has been claimed that sucrose lea'.'-- 
the blood stream more slowly than glucose: hence the o-r.o..- 
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effects of sucrose are of considerably longer duration than those 
of glucose Sucrose has been administered by slow intra- 
venous injection in doses of from 50 to 200 cc. of a 50 per 
cent solution. 

The use of 6 per cent gum of acacia in 20 per cent glucose 
and normal salt solution has been advocated. A volume of 
300 cc. is infused at a rate of 5 cc. per minute. It remains to 
be established whether such a solution is without danger of 


late after-effects. 

In instances of collapse where there is evidence of primary 
or secondar}’ depression of the vasomotor center or reflexes, 
strychnine, caffeine, coraminc, cardiazol, ephedrine and ben- 
zedrine are useful drugs. These substances increase the 
excitability of the vasomotor and other vegetative centers 
and reflexes. Strychnine, in addition to its effect on the 
vasomotor center and reflexes, increases the muscular tonus 
and activity. The latter effect aids the return of blood to the 
heart. The dose of strychnine varies with the condition of 
the patient. In collapse and shock associated with barbiturate 
poisoning we have administered subcutaneously or intra- 
venously as high a dose as 10 mg. (% grain) at hourly in- 
tervals, and, as the patient’s condition improved, have gradually 
reduced the dose to 2 mg, (Vao grain). We have found 
^trx'chnine in doses of from 2 to 4 mg. (%o to Vis grain), given 
.•It hourly or two-hour interx'als, an effective remedy in acute 
eollaiwe in infectious diseases and particularly in pneumonia, 
raffeine sodium benzoate in doses of % to 1 Gm. (7 to IS 
eraiiwt intramuscularly or intravenously, coramine in doses 
of from 1 to 5 cc. of a 26 per cent solution injected slowly 
um.ivcnoudy, and cardiazol in doses of from 1 to 5 cc of a 
to pn com solution are particularly useful in acute collapse 
'UI.I a^ dry, .lops during surgical operations, in infectious dis- 
-..M- ..ud m cardiac disease. The improvement in the per- ■ 
ruculation obn-u-ed follonmg the administration of 


.'<^1 >(‘Ciindan' lo 


LU' vrcftaiive center?. There 


n an increase in the sensitivity and 
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acting as blood depots, but there is not as yet adequate in- 
formation to establish this point, ’l^Tiether they can also in- 
fluence capillary permeability through their central action is 
at present unknown. 

Ephedrine (a-hydroxy-^-methylamino-propylbenzene) and 
benzedrine (benzyl-methylcarbinamine) are particularly use- 
ful in the prevention and treatment of collapse and shock 
associated with unconsciousness and coma, such as occur in 
poisoning due to hypnotics and anesthetics. Whether they 
exert a similar useful effect in other types of collapse has still 
to be established. These substances stimulate several centers, 
particularly those regulating consciousness. We have adminis- 
tered to patients with severe barbiturate poisoning 30 mg. (Vi; 
grain) of ephedrine or IS mg. (% grain) of benzedrine intra- 
venously or intramuscularly at intervals of two hours. With 
clinical improvement the dosage should be reduced and the 
interval prolonged. 

There is at present but scant pertinent information on the 
rational use of substances acting directly on the peripheral 
vessels. We know that in the majority of instances of collapse 
and shock there coexist arteriolar constriction and dilatation 
of the capillaries and venules. In another group, however, 
there is arteriolar as well as venous dilatation. It is al.'o 
probable that these two types of vascular abnormality occur 
simultaneously in various organs in the same patient. The 
coexistence of such different vascular states offers an e.xplana- 
tion for the difficulty encountered in attempting any routine 
treatment of shock. 

A chemical substance which exerts a constricting eliect 
solely on the venules wall be of particular benefit in the treat- 
ment of collapse and shock, whereas a substance which simul- 
taneously induces constriction of the arterioles as well m.ay 
further impair the blood supply to the tissues. For this rea-on 
the indications for the use of epinephrine in collapse and 5h'>cr. 
are not entirely clear. In transient peripheral circulatory co.- 
lapse, just as in symcope. especially where arterial and arteri- 
olar dilatation predominate, the subcutaneous admini-tr:;'.) 
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of 0.5 to 1 mg. (yi 20 to Vco grain) will promptly elevate the 
arterial blood pressure and improve the venous return of blood 
to the heart. Similar doses wall be effective also m collapse 
due to acute cardiac inhibition or to other types of brady- 
cardia. In shock or in prolonged collapse, its use may be 
followed by temporarj^ improvement but subsequently the cir- 
culatory' failure frequently becomes accentuated, and a re- 
peated dose may be harmful. There is evidence, on the other 
hand, indicating that the continuous infusion of an epinephrine 
solution of low concentration, which will constrict the venules 


but will not produce spasm of the arterioles, may be beneficial. 
The c§cct oj cphiephrmc on various types of vessels and on 
the heart depends, therefore, on the concentration of epi- 
nephrine in the blood. For therapeutic purposes this concen- 
tration can best be controlled by intravenous infusions. In 
collapse a solution of 1:100,000 (1 cc. equals 0.01 mg.) in- 
fused at a rate of from 0.25 to 5 cc. per minute may be bene- 
ficial. and such a rate can be maintained for hours or even for 
days. WhcUier the effect of epinephrine may be different in 
certain types of advanced collapse because of the abnormal 
Mate of the arterioles, capillaries and venules, we do not know. 

Synephrinc (p-ojy'phenyl-ethanol-methylamine hydrochlo- 
ride). which has an effect similar in many respects to that of 
epinephrine, is also useful in acute collapse such as occurs 
alter strenuous work, in the course of infectious diseases and 
dm inp Mirpic.al manipulations. It has a more prolonged effect 
tlnm epi"''phrine. but. on the other hand, it is a less effective 
vaMU'onMncinr Our present knowledge does not justify its 
UM' in shock. In collapse a solution of 1:1000 at a rate of 
1 >•' ? cc 1 1 to 5 mg.l per minute may be given intra- 
vetmuOy for one to two hours several times dailv It mav be 
c.v. n oially and rcct.ally in solutions of 100 mg. per liter 

adminiMration of pituitrin or of pitressin, the pressor 

produces a lowered basal m.f v i- 

• m-.-i, r.-rdi-'c nutnm ^ metabolism, 



5o8 


SOMA WEISS, ROBERT W. WILKINS 

and lowered pulse rate.^^ Such circulatory effects do not 
furnish a rational basis for its use in collapse and shock. 
Nevertheless, it has been advocated in certain types of acute 
circulatory failure by those who have tried it clinically. Thus 
Wenckebach and Aalsmeer have found it benefit in the collapse 
and shock of “wet” beriberi.^^ 


Vn. SUMMARY 

Syncope, collapse and shock are syndromes of the acute 
noncongestive (“anoxic,” “forward”) t)TDe of failure of the 
circulation. The essential difference in the bodily changes 
occurring in each of these syndromes is quantitative rather 
than qualitative. For this reason a sharp clinical differentia- 
tion between them may in certain patients be difficult. T e 
duration as well as the severity of the circulatory disturbances 
plays a decisive role in determining their prognostic sigm 
cance. If the circulatory failure is prolonged, the secondary 
tissue changes due to anoxia become less easily reversible an 
finally irreversible. Syncope, collapse and shock ^ 

occur not only in their “pure” noncongestive form, but ab 
in combination with the congestive type of circulatory fai ■ 
Rational treatment requires a knowledge of the spc 
mechanism underlying each of these syndromes, as we . 
understanding of the nature of the secondary distur 
present Both specific and sjmiptomatic measures us 
the treatment of syncope, collapse and shock are presented. 
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PRACTICAL MEASURES FOR THE MANAGEMENT OF 
CHRONIC ARTHRITIS IN THE HOME 

Two million Americans, it may be conservatively estimated, 
arc afflicted with acute and chronic arthritis. Not more than 
1 5 per cent of this number, in all probability, are under medical . 
supervision. The failure of the medical profession to find a 
specific therapy for chronic arthritis has led to a very general 
belief among lajunen and even among physicians that very 
little can be done about it. Consequently, beneficial claims 
arc made for a wide variety of drugs advertized in every news- 
paper and magazine. The suffering patient vainly turns from 
one treatment to another, follorvs the advice of family and 
friends, and finally is resigned to the prospect of partial or 
eomifiele invalidism. The challenge to the medical profession 
which we constantly face from chronic arthritis and rheu- 
in;iti''in hav been accepted only in the last few years. More 
work has been done since 1926 to enlighten us on the problem 
than in all previous hislorvc During the past ten years, it has 
\M-con-w evident that while no specific therapy of proved value 
\i;w Iwen developed, many forms of treatment are available 
ru O'- which, t,al;en together, offer in the light of our present 
t-odwledue Ihe he-t possible means of controlling this disorder. 

■l'Ue<e iv no dmrt cm in the treatment of rheumatism. For 
o n \e;nv now the American Committee for the Control of 
\v,w been preaching the doctrine of a wide angle 
with emph.i^ic ,,n efforts to restore, insofar as may be 
’.'.u p;aiem\ cener.al constituUonal equipment to a 
' :c m.tu-.! su.l levvl This approach necessitates a careful 
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scrutiny of the individual’s physiological activity in each of 
the separate systems, wth a view to encouraging better func- 
tion in those where deficiencies exist. 

Few hospital staffs are adequately trained to care for tk 
arthritic. Until the profession itself is awake to its respon- 
sibility, an aroused public opinion cannot be expected to face 
this scourge as it has faced the problems of tuberculosis anil 
cancer. Sanatoria for arthritis may come in the future, but 
for the present, the pertinent question is what to do for the 
arthritic who must remain in his home. 

After a careful appraisal has been made of the patient’s 
constitutional state, and the various functional deficiencies 
noted, a program should be established for him to folloiv out 
at home. In order to visualize the possibilities in establishing 
such a daily routine for a patient, I have tabulated the ele- 
ments of treatment in the accompanying tabulation. The re- 
mainder of this paper will be a consideration in some detail 
of practical methods of therapy under the following headings: 


1. Rest and exercise. 

2 . Special physical therapy. 

3. Orthopedic aids. 

4. Diet. 


5. Vaccines. 

6. Occupational therapy. 

7. Drugs. 

8. Psychotherapy 


1. Rest and Exercise. — Rest is the first and most im- 
portant method of treatment in arthritis; rest for the aficctfd 
joints locally, and rest very often for the body as a whole. 
I^dien confined to bed, the patient should not be allowed 
occupy for indefinite periods the position most comfortable 
for him to assume. He should be instructed to practice po-^ 
tural exercises three times daily after meals. The bed shouh. 
have a firm, nonsagging mattress. The pillow being refflou' 
the patient first lies in the h^-perextension or horizontal po'-' 
tion, the hands placed behind the head or neck to help ra.-e 
the ribs and flatten the dorsal spine. .A small pillow ma> 
placed under the chest, and in the beginning ^ever;i! 
pillows may be used to support the knees, thcve pilloW' k-- - 
removed as the hjperexten.-^ion positions can be taken wit ■ •- 
too much discomfort. 
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OuTLiKE or Thtrapv roR THE Maxagei^ient of Chronic Arthritis in the 

Home 


1. Rest and Exercise: 

Bed exercises. 
Breathing exercises. 
Sitting exercises. 
Standing exercises. 
Posture training. 
r^Iusde training. 
Overhead frame. 


2. Physical Therapy: 
Fomentations. 
Paraffin. 

Baths. 

Massage. 

Baker. 

Foot soaks. 
Hot-water bottle. 
Eieclric pad. 


Orthopedic Aids: 
kjanncl bandages. 
1‘dastic bandages. 
Adliesive strapping. 
T h(Mnas collar. 
I'laslor splints. 

^ f^rset, brace, 
plates. 

Arch ruffs. 

^ alip(Ts. crutches. 

' I Met 

^ '‘‘‘'h liuits 
1 V(-rtal>It‘s 

^ oil 

J < arholiydrait*^ 




5. Vaccines: 

Subcutaneous. 

Intramuscular. 

Intravenous. 

Autogenous. 

Typhoid. 

Foreign protein. 
Dosage. 

Frequency. 

6. Occupational Therapy: 

Knitting. 

Painting. 

Weaving. 

Woodworking. 

Modeling, 

Rug making. 
Carpentry. 

Games. 

Hobbies. 

7. Drugs: 

Salicylates. 

Arsenic. 

Potassium iodide. 
Iron. 

Sulfur. 

Cinchophen. 

Thyroid. 

Follicular hormones 
Opiates. 

S. Psychotherapy; 
Optimism. 
Encouragement. 
Confidence. 
Super\ision. 
Patience. 

Sterile h\^os. 
Placebos. 
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After thirty minutes, the “face prone position” is assumed 
for a similar period. In this instance the patient is instructed 



Fig. 31. — Hyperextension position with the body in a horizontal position 
with pillow under the knees and chest. The arms are extended over the head 
to help raise the ribs and flatten the dorsal spine. Note how the thorax is 
raised to the position of full inspiration encouraging free excursion of the 
diaphragm. 

to lie on a pillow placed lengthwise under the chest and ab- 
domen. The purpose of these positions, w’hich are described 



Fis. S-. — ‘"Face prons” position The patient is lyinz prone v.ith pil.'ov. ; 
under the abdomen and (>cl\L. .Vote the flatness of the bach and the iulr.-.--- 
of the chest. 


in the book "Body iVIechanics,”' together witli (jther f.'cerci— 
for posture training, h to counteract gravittitiunai fUc-ct^ which 
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increase the sag of the organs and the strain on the body as 
a ^Yhole. These two positions represent the nearest approach 
xve have to complete physiological relaxation. The elevation 
of the diaphragm encourages the development of better cir- 
culation and muscle tone in that organ while at the same time 
a more active circulation is permitted through the vascular 
channels of the abdominal cavity and the structures contained 
within it. Respiratory movements increase in range, develop- 
ing a greater vital capacity. 

hluscle training exercises are easily done whether or not 
the patient is confined to bed. For an outline of measures 
useful in developing muscle control and improved posture, the 
reader is referred to the above-mentioned book. My primary 
purpose in touching on this subject is to suggest the oppor- 
tunities for educating the patient through daily practice to 
get his body into better condition to cope with his arthritis. 
I'or bed patients a simple overhead frame may be erected. 
A bar for the hands and elastic loops for the legs will provide 
the means for additional exercise not possible otherwise. Rest 
for the joints locally will be considered under orthopedic aids. 
It should be borne in mind that constitutional rest is invariably 
beneficial to the local manifestations. 

2. Special Physical Therapy.— Heat in its various forms 


remains the chief agent of physical therapy for the arthritic 
patient. I do not believe that the more elaborate forms of 


electrotherapy have much, if anything, to offer that is superior 
to the old-fashioned hot fomentations or the drj^ heat from an 
inexpensive electric light baker. Details for making a home- 
made baker may be found in a small pamphlet entitled, “Useful 
Tlierapemic Measures," published by the Council on Physical 
riH rap\ of the American Medical Association. Fomentations 
e.u- br-i givon by wringing out a woolen cloth which has been 
M>ak. d m hot water, after which the doth is wrapped about the 
'omt to bv trwatc-d and covered with a heavier drv- towel which 
m;vc- to prwont the heat from escaping too rapidly. This 

:T-' >• .f^med out once a dav in most 

has no temperato^ 
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circulatory insufficiency, or other constitutional disturb- 
ance. 

Massage may follow the application of heat with benefit. 
It should be remembered, however, that the application of 
massage should never add by trauma to the inflammation which 
may be present already in an affected joint. Hence, massage 
should be practiced in the neighborhood of, but not immediately 
over, the involved joint. The strokes should be in the direc- 
tion of the venous flow. Fifteen or 20 strokes to the minute 
for a period of one-quarter hour will suffice for the usual 
treatment. The involved limb should be moved by the patient 
himself through as great a range of motion as is possible with- 
out pain twice daily. Passive motion within the painless range 
at the time massage is done will encourage the patient in this 
regard. Active motion, that performed by the patient unas- 
sisted, is to be encouraged. He must be taught to do what 
he can for himself, within the limits of his physical resources. 

Melted paraffin is an excellent way to apply heat to ar- 
thritic joints, and this method may readily be carried out in the 
home. No equipment is required other than a 5-quart con- 
tainer or double boiler, 8 pounds of wax, obtainable at any 
filling station, and a burner. The wax melts at a temperature 
of 120° F., and the patient \vill be able to dip his hands safely 
in the wax when its starts to solidify over the top. Five or 6 
coats will give the patient a pair of warm gloves which are 
then wrapped in a towel until the heat is dissipated. The 
wax may be painted in layers over larger joints. One treat- 
ment daily will be sufficient. 

Warm baths at home should be employed for their mildly 
stimulating effects upon the circulation, as well as for their 
sedative properties. Under-water massage for those who may 
take tub baths should not be overlooked by reason of its 
marked sedative influence. Foot soaks are available in any 
household, and where swelling or edema is present, magnesium 
sulphate may be added to the water, 1 ounce to the gallon. 
The hot water bottle and the electric heating pad are also 
readily available sources of heat, and will do, in my opinion. 
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quite as well as more expensive and time-consuming measures 

as, for example, iontophoresis. 

3 . Orthopedic Aids.— The more fundamental orthopedic 
aids to the treatment of arthritis can be ^rried out almost 
as well in the patient’s home as in a hospital. Our point of 
view in this regard is directed toward the protection of joints 
and the prevention of deformity. Flannel and elastic ban- 
dages are readily available and should be used more often 
than they are. An acutely inflamed joint should be well 
uTapped to give support to the joint structures, thus favoring 
subsidence of the inflammation. For elbow or knee, the pre- 
liminary application of liberal amounts of sheet wadding fol- 
lowed by flannel and elastic bandages usually effects a prompt 
reduction in acute processes. Adhesive strapping may be ap- 
plied in criss-cross fashion to fingers, wrists, elbows, shoulders, 
knees, and ankles with good efiect when swelling is present. 

It is an error to presume that an arthritic joint will tend 
to stiffen unless motion is kept up at all costs. The fallacy 
of this notion, which was formerly widely preached by the 
medical profession, has been clearly demonstrated by Gold- 
thwail, Swaim, and their associates at the Robert B. Brigham 
Hospital. For a dozen years patients at this institution have 
been provided with light plaster splints molded to the indi- 
vidn.al joint where inflammation was present. In no instance 
hav this form of therapy led to ankylosis. ^’iTiile the applica- 
tion of plaster in the home may be attended with certain diffi- 
(uhie'-. it is entirely possible to prowde home patients with 
vhnrt iflaMer arm supports in those cases where the wrists and 




arr involved. Suer 

iiiauc ill 

tlir foil, .wine manner. Cut a piece of Ij-inch felt, 5 inches 
in widih. extendme from just below the bend of the elbow to 
luM he>..n(i the fmcerlips. .Along one side, cut an indentation 
I--' ihr thumb Two rolls of plaster are turned back and forth 
tin- f, It The wet splint is then applied to the forearm 

''ua a ' ^ bandage holding it ir 

.'.lie u m hardening, the hand. WThd. and fingers an 

■ t.'< i> 'Mtu.n desired, usually with the rvrist in extensioi 
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Fig, 33.— Three types of plaster hand “shells,” each made with one roll 
of plaster. They can be made in a very few minutes at the bedside and molded 
to support the Joints in the desired position. 



Fiir, 34. — Type^ of leir “shells ” Abovf : Short foot boot, ua*ful for ('r" 
lecting the ankle and maintaining good position of the foot. Centyr: Lor. 
leg “shell” employed for relaxing the knee joint and correcting fle.tion defonnii> 
Xote the extension on the toe to carr}’ the u eight of the bed clotbei. 
Posterior talking slab. 
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and the fingers in midflexion. After drying, the splint is 
trimmed with adhesive tape. Such an appliance will effectively 
immobilize tender, actively inflamed joints, preventing sub- 
luxation of the carpal joints and ulnar deviation of the fingers. 
The splint should be worn day and night for the first week, 
being removed for fomentations, wax, massage and exercise. 

In like manner plaster “shells” may be fitted to the lower 
extremities. Outward rotation of the tibia and foot can usually 
be prevented in this manner. The plaster splints can be very 
effective in supporting the joints in their best positions favor- 
ing normal function. By changing the “shells” once a week, 
early contractures can usually be corrected. 

^^Tlen a patient is getting up after prolonged bed treat- 
ment, posterior walking slabs may be made in the same man- 
ner. These will be fitted from the midthigh to just below the 
calf, and will be bound on with flannel bandages. In this 
manner the joints will be supported in weight bearing, while 
at the same time the additional strain of motion will be avoided. 

^ledical men should get over their unwillingness to handle 
plaster, particularly with respect to its use in arthritis. Some 
of the medical supply houses are now putting up plaster 
bandages in neat, convenient packages, which renders the 
material available to all, in a form ready for instant use. The 
u>e of plaster as here advocated does not imply that it is time- 
(onMiming or that special training is necessarily required. A 
(onscienlious physician will find the few extra minutes it takes 
nell worth while in results achieved. The more extensive use 
-I pla-sier as, for example, the complete extremity cast, body 

i.iact. or spica, are of course scarcely possible to manage in 
I hr hnmr. 


The patient wiUi neck sjanptoms will be grateful for a 
1 ho.ua^ collar, whiclt can be made at his home in a few 
m.mue. A piece of cardboard is cut approximately 4 inches 
.0 uidih, curc-ed high to fit just under the ears and cut out be- 
to m over the trapezius muscles. It is also cut to dip 
from to accon^odate the distance between the davicles 
-nd t.ie matidiblc. The collar fastens in back of the neck 
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Fig. 33.— Three types of plaster hand “shells,’’ each made with one roll 
of plaster. They can be made in a very few minutes at the bedside and molded 
to support the joints in the desired position. 



Fin. 34. — Types of len “.'^hells ” Above: Short foot boot. U'fful for ['O'- 
tecting the ankle and maintuininn nood [lo^ition (jI the foot b'Tj 

leg “shell” employed for rela.ung the knee j'oint and correcting fletion rieformjtv 
Xote the e.xtension on the toe to caro’ the u eight of the bed clothes Bei'r^ 
Posterior \\ alkinn slab 



the management of chronic arthritis 519 


and the hngers in midflexion. After drying, the ylint 1 
trimmed with adhesive tape. Such an appliance ^vlll effectively 
immobiliae tender, actively inflamed joints, preventing sub- 
luxation of the carpal joints and ulnar deviation of the fingers. 
The splint should be worn day and night for the first w'eek, 
being removed for fomentations, wax, massage and exercise. 

In like manner plaster “shells” may be fitted to the lower 
extremities. Outward rotation of the tibia and foot can usually 
be prevented in this manner. The plaster splints can be very 
effective in supporting the joints in their best positions favor- 
ing normal function. By changing the “shells” once a week, 
early contractures can usually be corrected. 

WTien a patient is getting up after prolonged bed treat- 
ment, posterior walking slabs may be made in the same man- 
ner. These will be fitted from the midthigh to just below the 
calf, and will be bound on with flannel bandages. In this 
manner the joints will be supported in weight bearing, while 
at the same time the additional strain of motion will be avoided. 

hledical men should get over their unwillingness to handle 
plaster, particularly with respect to its use in arthritis. Some 
of the medical supply houses are now putting up plaster 
bandages in neat, convenient packages, which renders the 
material available to all, in a form ready for instant use. The 
use of plaster as here advocated does not imply that it is time- 
eonsuming or that special training is necessarily required. A 
om-cientious physician will find the few extra minutes it takes 
will worth while in results achieved. The more extensive use 
<.f iflastcr as, for example, the complete extremity cast, body 

mi tel, or spica, are of course scarcely possible to manage in 
ilu- lumic. 


The patient wiili neck symptoms will be grateful for a 
1 lu.iius collar, whidr can be made at his home in a few 
muune^ .\ piece of cardboard is cut approximately 4 inches 
• n width, cun-ed high to fit just under the ears and cut out be- 
to m over the trapezius muscles. It is also cut to dip 
-mw n in front to accommodate the distance between the clavicles 
...ut t.ie mandible. The collar fastens in back of the neck 
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with a buckle or gauze tie, and thus the weight of the head is 
taken in part directly upon the shoulders, relieving the strain 
on the cervical spine. 

Such accessory apparatus as a well-fitted back lace corset 
for women, an abdominal belt for men, steel back brace, foot 
plates, calipers, and crutches, may be provided in the home, 
but for such equipment it will be best to confer with an ortho- 
pedic consultant. The majority of deformities attributable to 
arthritis are preventable, but good results will not follow 
sketchy therapy. These orthopedic aids are of prime im- 
portance, and should be used to full advantage as early in the 
course of the disease as possible. 

4. Diet. — There is no one type of diet applicable to all pa- 
tients with chronic arthritis. In general a dietary high in 
vitamin-containing foods, moderate in caloric value, with 
liberal quantities of fresh fruits and vegetables is most suit- 
able. In my opinion a restriction in carbohydrate intake is 
indicated. Pemberton has produced considerable evidence 
suggesting that the arthritic does not utilize sugars and 
starches to best advantage. Moreover, the gastro-intestinal 
tract itself, usually functioning subnormally in these patients, 
should not be subj'ected to the extra burden of an excessive 
carbohydrate intake. The digestive apparatus should be con- 
sidered as one of the important systems which must be ad- 
justed to its optimum functional level in our efforts to restore 
the patient’s “physiological equilibrium.” For diet lists, with 
a critical discussion of the entire subject, the reader is referred 
to Pemberton’s book." 

Constipation as a concomitant symptom is almost the rule 
in arthritis. The practice of occasionally placing these patients 
on a twenty-four-hour diet of orange juice and magnesium 
sulphate brings with it prompt alleviation of symptoms. This 
may be done by giving the patient 1 ounce of magnesium 
sulphate in a glass of hot water flavored with lemon juice on 
rising. A glass of milk is provided in place of the three daily 
meals. One tablespoonful of mineral oil with 1 teaspoonful 
of the fluid extract of cascara may be given once or twice daily 
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to regulate the bowels, the cascara being quickly cut domi or 
withdrawn within a few days. The use of hot wet abdomina 
packs after meals will help in promoting better absorption, 
and this procedure, in conjunction with 5 units of insulin be- 
fore meals, may bring about a gain in weight in undernourished 
individuals with poor appetite. The insulin may be increased 
5 units a day until 20 units are given before each meal. 

The feeding of extra calories between meals in the form 
of milk shakes or eggnogs has benefited many. Vitamins have 
been advocated in various forms. Responsible workers in the 
field have urged the use of vitamin B in arthritis, others have 
emphasized the value of vitamin C, and still others, with equal 
authority, have urged that vitamin D be administered in large 
quantities. Cod liver oil appears to retain its original merit, 
and is favored by most investigators, either in liquid or tablet 
form, over the numerous proprietary vitamin products on the 
market. It should be taken regularly by artbritics, especially 
during the winter months. Milk, containing as it does all of 
the vitamins, may be induded with profit in the dietary of 
cverj' patient. 

Weight-reducing diets are of the first importance in the 


treatment of osteo-arthritis, where the weight-bearing joints 
arc implicated. A sharp loss in weight may be the only effec- 
tive means of securing definite relief from symptoms. 


5. Vaccines. — In the home treatment of chronic arthritis, 
it is quite possible to carrj^ on a course of vaedne therapy, in- 
jections being given once a week. If the attending physidan 
will condder the vaedne an adjunct to the program which he 
has instituted. I would favor the use of vaccines in selected 
cases. It should be avoided in acute forms of the disease 
unlecs ver>- small doses are used. The lack of uniformity in 
du.:me, organism selected, as well as method of application 
that IS .ubcutaneonsly, intramnscularly, or intravenously sug- 
gests , hat mvestigators have not yet found a common ground 
nil Mh.di to meet as far as vaedne therapy is concernpri Inn 
auhntis Recent work by Dawson lends additional support 
ot , nrcplococcal factor wUch may yo, 
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important element in the etiology of the disease, but until 
more conclusive evidence is at hand, we should not allow our- 
selves to be carried away with the idea that any form of vac- 
cine therapy is of genuine merit. I personally favor small 
doses of a mixed streptococcus vaccine by the intravenous 
route, starting with 50,000 to 100,000 organisms, always en- 
deavoring to keep below a reaction dose. 

Foreign proteins are of extremely limited value in chronic 
arthritis. In gonorrheal arthritis they may occasionally be 
useful by reason of the increased temperature produced. For 
this purpose typhoid vaccine appears to be as effective as any, 
starting with 25,000,000 organisms intravenously, increasing 
by a like amount at intervals of four days, within the limits 


of the patient’s tolerance. 

6 Occupational Therapy.— It does not follow that en- 
forced rest means enforced idleness. The arthritic patient 
should be encouraged to engage in some form of productive 
work which will serve the double purpose of providing menta 
stimulation and exercise for the affected joint. If parent 
can produce some bit of work, however trivial, he will have 
the incentive to go on to further achievement. Knitting, paint- 
ing, woodwork, modeling, braiding, making hooked 

inoes cards, and other games may be the means of resto g 
self-confidence and promoting greater independence. 

7 Drugs. — Most of the common drugs and many o 
unusual ones have been advocated for the treatment of arthri^. 
Patent medicines have thrived and are thriving today 
unsuspecting arthritic public. Very few drugs have stood th 
test of time. The salicylates, arsenic, potassium lodi e. . 
iron have a definite place in the drug therapy of arthritis 
salicylates should not be employed for indefinite 

prl it is usually possible to decrease dosage rapid > , 

S:re“.U- as p.Uen. a 

lunctional balance. To depend on sal.c,- ate, a 
agent in controlling ibe disease .5 to 

in email quantities is useful as a tonic an -2 ■ -Unf It 

tho'se indLduals debilitated through long standing iH 
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may be given in the form of Fowler’s solution in gradually 
increasing amounts, in the form of sodium cacodylate Vi: to 
Vi grain three times a day, or intravenously, as it is used in 
antiluetic therapy. In the latter case, a vacation should be 
permitted after 6 injections. Potassium iodide, 5 drops in water 
three times daily, increasing to 10, often exerts a favorable in- 
fluence on metabolism. Iron is frequently essential in con- 
trolling the secondary anemias so common in arthritis. Feosol 
is a suitable preparation for this purpose. 

Opiates should never be used, except in emergencies. Sus- 
pect malignancj^ in the patient vdth arthritis whose pain re- 
quires the prolonged administration of opiates. 

Cinchophen has no special merit in chronic arthritis. 

Verj' recently hormone preparations have been used with 
some success, and it is likely that this field offers more for the 
future. An example in point is the use of the follicular ovarian 
hormone hjqiodermically for the relief of symptoms associated 
with menopausal arthritis or “arthralgia,” particularly when 
vasomotor disturbances and menstrual irregularities are pres- 
ent. Thyroid substance in small doses may be used with dis- 
cretion, more especially in osteo-arthritis, where it is thought 
to be most effective. 


The best to be said concerning a host of other drugs is that 
occasionally someone appears to derive benefit for reasons 


which cannot be explained. Students of the subject agree in 
gi'iHTal iliat the place of drug therapy in arthritis is exceed- 
ingly limited, and any treatment of this nature cannot hope to 
compensate for the absence of a fundamental program upon 
which all forms of special treatment should rest. 


Psychotherapy.-Worr^q anxiety, fear, and other emo- 
uon.il viates excri a deleterious influence upon the course of 
chrouw anhrhis. The patient’s family and friends can helo 
.mu rially by culuvating his self-confidence and turning his 
Mouclu- lo ihoce ihmgs which point to progress and returning 
■>. .-.hh The cU rg>- may do much in this regard anfl th^-^ 
u u . - -honia hr snughi as occasion demands ’ 

' U-' i">ponaM share that 
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a Spirit of continued optimism and friendly encouragement on 
the part of the physician may take in effecting satisfactory 
progress on the part of the patient. Too many patients have 
been disappointed and chagrined to discover that the doctor 
who would take a genuine personal interest in their arthritis 
was not to be found. Haphazard guess work in one direction 
or another inevitably leads to disappointment all around. 

The physician who proceeds along the outlines suggested 
in this paper will find himself able to talk with his patients with 
confidence and assurance based upon results that cannot be 
discounted. 
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THE PRACTITIOHER’S RESPONSIBILITY TOWARD 
THE NERVOUS CHILD 

jMental hygiene, vrith or without capitals and quotation 
marks, has been discussed inside and outside of the medical 
profession for about twenty-five years. During the same period 
extramural psychiatrists have gained a valid place for them- 
selves as indispensable practitioners in large communities. 
Psychiatric social service workers, psychologists, visiting teach- 
ers, visiting nurses and, more recently, various official groups 
under government auspices, are dealing with many problems 
\Yhicl'i, if handled at all, used to be regarded as responsibilities 
of doctors in general. 

Those physicians who deal with children, whether as pedi- 
atricians or as general practitioners, have taken a very small 
part in the discussions. Yet one of the major aims of the most 
vigorous of the various groups has been the prevention of men- 
tal disease by judicious management of children and of the 
teachers and parents who control them. 

I'iic slogan “mental disease is preventable, mental health is 
procurable" happens to be the one that recurrently faces doc- 
tvn> in this community who open their mail conscientiously. If 
thi'- is true. U is evidently the duty of doctors at large to make 
a MiKere efioTi to understand and to cooperate. Otherwise 
they will be iorcc-d to share the sense of guilt which oppresses 
tho-e nlio should have foreseen and averted disaster If the 
^U.gan i. not correct they are in a position to comfort many 
m-.te.-ed ivarent.^ whose children have not achieved satisfac- 
.i"n n.it n i.tcy began to compete in the world. 

555 
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A very complicated and serious situation exists when the 
practitioner is asked to advise parents whose children’s be- 
havior is not satisfactory. The fact is evident enough that 
the ordinary methods of medical practice are almost irrelevant. 
The doctor is tempted to apply the definitive, episodic observa- 
tions which are so useful in ordinary practice, to the problem 
of behavior. He is then in the rather absurd position of advis- 
ing about treatment when he has no direct knowledge of the 
condition he is discussing. This situation strikes me as an ex- 
tremely important one, particularly if we intend to try to "pre- 
vent mental disease.” At the risk of repeating perfectly ob- 
vious platitudes a few remarks seem in order about medicine 
in general. 

In ordinary medical practice among adults the history is 
obtained by a series of questions and answers. Some of the 
primary ones are aimed at the establishment of a date on which 
the patient was in normal health. This basic point is set at 
a time when the individual was at work without distress, was at 
a proper weight and enjoyed himself at meals and at play. The 
assumption is made that this evidence justifies the statement 
that the individual was a well-standardized product. The dis- 
ease then occurred and the patient departed from his normal 
state of health and fell into a state of illness. The nature of 
the deficit in weight, in comfort, in motor ability and in men- 
tal efficiency is then inquired into, and the physician proceeds 
to investigate the physical status and perhaps calls upon a 
laboratory to investigate phases which elude the eyes, the ears 
and the fingers. 

In children the situation is modified, of course, by the fact 
that steady growth is going on. It is therefore less easy to 
establish a base line, but since most of the diseases of chil- 
dren are acute, the difficulty is not too great. One of the 
major difficulties is evident enough in prolonged illness. Re- 
covery in an adult is restoration to a previously achieved level. 

If an adult is as “good as ever” the doctor agrees that all is 
well. If, however, a child has been ill and at the end of six 
months is where he was to start with, he is suffering from -=ar- 
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rest of development.” Evidence of restoration to a proper 
rate of growth and development is obviously one of the things 
that we need before we dismiss a child after serious illness. 

The problem which faces anyone who tries to deal wisely 
with children whose behavior is unsatisfactory cannot be dealt 
with by the medical routine unless, the doctor is willing to 
shift his emphasis to' a very considerable extent. It seems 
quite clear that the history must be taken in a very different 
way and that the physical study is likely to take a secondary 
part. The precise methods of the laboratory are likely to be 
even less important, hloreover the physiological study of the 
physical machine is less apt to reveal significant clues than a 


study of the behavior of the child. 

It is at this point that the practitioners of organic medicine 
and the psychiatrists are likely to arrive at an impasse. The 
psychiatrist is very rarely faced by the problems of fever, 
pain or malnutrition, which make up the bulk of the presenting 
symptoms in pediatrics. Most of his patients are physically 
in fair condition. As a result the psychiatrist can afford to 
spend time in almost unlimited measure in interviewing parents 
or observing children, while the general practitioner or the pedi- 
atrician is accustomed to reach a conclusion at once. This 
sense of time has, 1 think, more importance than most of us 
realir.c. The statement, which is so frequently made, that the 
general practitioner has “not time,” has been regarded with 
impatience or incredulity by the propagandist who advises 
doctors in general to deal with problems of behavior. 


.■\t tins hospital we have been trying to find out whether 
can work effectively rvith behardor problems within the 
time limit which is acceptable in pediatric practice. Further- 
-ttoie. wc have been exploring the possibfiity of appraising emo 
lu.n.d and intellectual difficulties which occur in sick children 
l.do,o they can be released from medical supervision. At 
loesenl rve are dealmi:, in large measure, with children whose 
d.mcul tes of behavior seem too confusing to be soluble in the 
cenerttl medteal oul-paliem department or with those wh« 
p'u Mcal Status demands ward care. ^ 
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We have arranged the time of interns and of the rest of 
the staff so that it is possible to take histories at leisure. 
Furthermore, the senior members of the staff regard the history 
with interest and frequently cooperate in collecting it. The 
questions relating to growth and development are carefully 
considered and the mental status is considered by the psy- 
chologist who works in the ward. In addition to a careful 
psychological study of the child, she interviews the parents 
and collects relevant information about the developmental his- 
tory and the educational status. 

Every pediatrician knows only too well that it is difficult 
to appraise emphasis in histories or even to elicit facts from 
an anxious mother who is distressed by the behavior of a child. 
Too often the physician makes a guess and decides to proceed 
on the theory that the child is being mismanaged. A large 
number of well-informed and conscientious women are all pre- 
pared to accept this decision and are eager to apply remedies. 
Of course, there are plenty of situations where experienced 
doctors can help oversolicitous mothers by routine advice. On 
the other hand we, at this hospital, have serious doubts con- 
cerning the validity of the sort of advice which is frequently 
given if it is not preceded by adequate observation. 

In many cases it seems wise to insist on a chance to observe 
the child before laying down the law. Fortunately we have a 
comer of the hospital at our disposal where we can watch chil- 
dren in action. Beds do not fill all the space. There is room 
for play and for teachers, so that relevant observation is pos- 
sible. In addition we have medical and psychological super- 
vision, but the essential point for the purpose of this clinic i- 
that the behavior of children is subject to observation. The 
amount of space available here is liberal because u-c happeneil 
to be lucky in formulating plans just at the moment when 
generous supporters were ready and able to help us. Without 
this support we would have had to find space as ve cou ^ • 
However, it is not essential to duplicate this plant before start- 
ing the investigation of behavior as an element in the study oi 
medical cases. The fitting of a new enterprise into hospita 
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space is largely solved when trustees and staff a^ee that ef- 
{Ltiveness of service can be increased by providing the new 


The essential shift is one of medical emphasis. The de- 
cision to accept behavior of children as a phenomenon to be 
studied in a hospital means that psychological investigation 
must be provided for, that contact with teachers must be ar- 
ranged and that time and space must be sought. It is not easy 
to make adequate adjustments, but without such adjustments 
there is not much use in starting. Frequently it is entirely 
reasonable to seek cooperation with existing agencies, so that 
a fully equipped staff is not needed. 

Obviously the experienced practitioner^ after watching a 
competent imit, gains the same type of competence in choosing 
cases which should be referred to psychiatrists that he ac- 
quires by watching skilful surgeons or other specialists in a 
highly organized environment* 

The general method used in the ward can be easily de- 
scribed by showing cases. 


Case I,~A Jev\*ish girl of six and one-half years was brought to the has- 
pilal after being excluded from school for tantrums and impertinence. The 
c\cbision from school was not the result of an impulsive act on the part of 
an ant:r\’ teacher, but was forced by a succession of overt acts which upset 
••chool routine and the procedure was advised by a highly competent visilor. 
The mother struck us all as a very difficult, harassed woman who was trying to 
bebt her wav out of an almost impossible situation. It seemed unlikely that 
we would he able to accomplish much unless we did two things. Tirst, it seemed 
e'^^rnlinl to remove the child from home and second to investigate the behavior 
td the child ourselves After some backing and filling, we succeeded in having 
the child admitted. The general attitude of the mother was that the child 
w;.^ un aUractivc, lovable little thing whose acquaintances sought her com- 
P.mondup She admitted under pressure that she w*as capricious in her eating 
vhri ]>ooriv and did not behave well in school. Clearly, she wished to rive 
thM she bhn,ed the school and she expected us to support her 
Tl.r ph>Mcal studv was essenUahy negative except for strabismus The 
j-Comctr.c studies confirmed those done in school mhich indicaU 
■lua ..hr m.ch^rncr level mas above the average. She had no intellect^ 
r. Vh.ch vould e.xplam resLnance or unhappiness at school Thl 
•■ v d-. m the ho.p.al v.ere interesting from several points of ^ew 
J' ... 1 . . ;,ir soucht attention and responded to it tr=,c . 

“‘r. 
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tion that we were able to discuss previous mauagement with the mother. It 
required some care to avoid breaking faith and at the same time to use all 
relevant material, but before we got through it was possible to be entirely 
frank all around. Second, the mother lost most of her combative attitude 
and was able to discuss her management and to argue about changing her 
methods. TliLrd, through cooperation with school system it was possible to 
avoid a situation where a teacher was forced to readmit a child she had dis- 
missed. These arrangements \vere made, not by us, at the hospital, but by 
school authorities. 


In this case we were, of course, using rather formidable 
machinery and were cooperating with a large school system. 
The success of the effort, which we have followed for many 
months, is due, I believe, to a type of cooperation between 
doctors, teachers and psychologists, which can be used over 
and over. The school and the home had clashed. A child, 
perfectly capable of orderly school progress, had been removed 
from school. As so often happens the medical profession was 
called upon to intervene, not because doctors, as such, arc par- 
ticularly informed upon the matters at issue, but because the 
traditional prestige of medicine was valuable. The main reason 
our intervention worked well was, I think, that we were 
given an opportunity to observe the child during a period when 
parental wrath was cooling off. 


Case n. — A cheerful little girl of two years and eight months was brought 
to 'the hospital because the mother was troubled by persistent head ban^in" at 
night. She sucked her fingers, she had to be urged before she wouM eat 3 
diet which satisfied her mother. Even under the rather difficult conditions of 
the out-patient dime the child was extremely active and both ibt young and 
active parents were watching her and were all set to start after her whenever 
she began to move. The upshot of a reasonably leisurely inlerviev; was 
rather Qb\dous conclusion that the child was physically adequate, extreme!) 
resUess and not feebleminded. We had, of course, no direct evidence what- 
ever as to the head-banging episodes or other things that uerc reported Tl" 
question arose at once as to the adi'isability of admission of such a child f'^' 
study. The parents seemed to be in a good physical ‘talc and, ihou'-'h ratl-'r 
anxious, did not seem e.xhausted. Obviously they were over statin:? the 
when they said they had hardly slept at all for months It ’.'.as a ^ 

to impress them with the fact that they were oversolicitoui about a 
child, give them a fight talk about judicious neglect and a suitable routme 3-- 
pais on to the next case Another possibility was to acknowltdre the r''*'d r 
study, but to call upon a pvvchijtnc unit to conduct it 

The quick, rather unpredictable acti\ity of the child suggested the u.e- 



responsibility toward the nervous child 531 


inhibited bcha;dor of cbDdren after cerebral injur>> or encephalitis We have 
frequently seen management faU in such cases, and mothers Mattered in & 
process. In order to lay a foundation for advice the child was admtted Th 
physical study revealed no evidence of organic disease. The psycholog^t w 
not able to conduct an orderly test at one sitting on account of the restlessn^ 
oi the child, but had euough evidence to suggest a developmental status be- 
tween two and two and one-half years. The nurse’s notes, the nursery schoo 
teacher’s notes and the repeated episodic observation of the rest of the stafl 
impressed us with the essential accuracy of the general story by the mother. 
It happened that the things we saw were not identical with those reported. 
For instance, head banging at night was not noted, but the child did a lot of 
rocldng in chairs and on plajThings and showed her passion for repetitive 
rhythmic actinh% No conventional masturbation observed. She was per- 
sistently restless and overactive and no routine modified the situation. Careful 


consideration of the home routine convinced us that no change in management 
would transform the picture. 

At the end of a few days we were able to talk intelligently with a mother 
who was rested enough to discuss matters calmly and go over the very difficult 
problem that faced her. We were able to reassure her about her own com- 
petence and the whole situation, though still very difficult, was handled with 
reasonable security on both sides. At the very least we avoided the frustra- 
tion which must have ensued if we had impressed her with the entirely un- 
justified idea that she could modify management and obtain an orderly and 
docile child in short order. At subsequent visits we were able to deal with the 
recurrent problems uith confidence since we had the background obtained by 
direct observation. To some extent it is now possible to discuss with the mother 
.nnd father shifts of procedure and attitude which might be tried. All of us, 
1 ihinlv, arc quite convinced that a few days* observation saved many hours of 
rather confused and unsatisfactory speculation in the out-patient department. 


Case m.— A girl of seventeen months was brought to the out-patient de- 
partment with a sloo^ of convulsive atUcks at long intervals since she was 
ten months old. The history suggested that her development was a bit re- 
tarded and she was dcddcdly small for her age. Without direct observation 
Uic (linfrnoMs of cpilcpn- in an undernourished and perhaps feebleminded child 

Mut.ior ^^Sested some such 

On admu.ion uc dLnissed the problem at leisure and found that the 

Jr,r‘s f r 

Tlx- ihiVi spent a month in the hospital. The strirtW ... , 

,.r:.v evidence 0! interference n-ith pronth nresumL^ 

"■ xshtch verc dc-scribed by the ^Iher Sh ^ 

The reruhtion of' her food hLu ^ 

■ ■■■■• •■■'J ■ '.'.'r,! hut suuri.le diet n-a,. successful fronf,? 

- '-■ >- ... .. „ 
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Hospital in Chicago. The summary of the nursing notes is given to show the 
general situation: 

Nurse^s Notes,- ^^^Sept. 10: Pale, slender baby who has no obvious 
abnormalities was admitted with temperature of 100° F. She ate a moderate 
amount of supper— pablum, fruit, drank milk from cup. Slept fairly well, 

*^Sept. 11: Listless and sick. Took cold fluids, but refused solids. Went 
for rc-rays. 

"Sept. 12: Much better this a. m. Ate her breakfast well, watched 
children in Nursery School. Pointed to pictures of dog and boy and handled 
small toys. Is a listless and apathetic baby. She stands and walks with slight 
support. She refused all her dinner and ate her supper well. Evidently prefers 
cereal and fruit meals to meat and vegetable meals. 

"Sept. 13: Crept a little, sitting down. Appears weak and sickly, rather 
than stupid. 

"Sept. 14: Feeding difiSculties more obvious. Does not wish dinner 
food. Seems more vigorous. She uses a few words, uses toilet sometimes and 
refuses to other times and screams. 

"Sept. 16: Started on self-selected diet, 

"Sept, 18: More vigorous and active and less willing just to look 
on. Puts pegs in holes, looks at pictures and moves around with vigor. Likes 
to walk uith one hand support. Says ‘Thank you,* ‘doggie,’ *daddy.’ 

"Sept. 22; Using spoon weD, but makes no attempt to bold cup ytl. 
Attitude toward meals good and she is always ready for them. Stiffens and 
trembles at a sharp noise. She doesn’t seem to be of convulsive nature, but 
more just very sensitive. Plays with the other children and is gaining in strength 
and abilities steadily. 

"Sept. 24: When her shoes were put on, she said ‘shoes’ after me as 
I said ‘new shoes.’ She is walking much better udth the shoes on. 

"Sept. 25: Viosterol started and taken well on a bit of cracker. She 
cries in her sleep occasionally and chews on fingers, but h teething. 

"Sept. 28: Threw sand about and tried to imitate the other children 
in making sand cakes. 

"Sept. 29: Now u^alks alone pushing light doll carriage. 

"Sept. 30: Social with everyone now. She greets us in the iDOiWg 
with a grin and ‘Hi.’ She uses more words — ‘dollie, doggie, shoes, socks, nice, 
all-gone.’ She loves to be played with and is determined and easily made 
mad W’hen she doesn’t achieve desired end promptly. Bowels loose. 

"Oct. 1: She was yelling to go to the dining room table at 730 a, m. She 
has a slight cold. 

“Oct. 3: She handles her cup if it is only one-half full and she con- 
tinucs to progress toward independent w’aUdng. She tries to stand alone from a 
sitting posiU'on, but the floor is too slippery She walks wth v/boever naff 
loan her a finger. 

"Oct. 5: Uses kiddie car effectively outside and rode herself to the 
box where she started dfgdng. Today she stands entirely unaided. She ^ 
taken off the self-selective diet as it seems no longer necessary and rbe 
the ordinarj- diet. She still has some cor>-z3; she is cot sick, but ecotiowb'y 
unstable, cries and Is petulant when she has to wait or is crossed. 
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••Oct. 9: She h happy, talking and laughing. She wts tvith a good 
Wite and handles her spoon well for her age. Her cup is taken tv el u is 
supported only if one-half full. Her vocabulary is increasing and is very- near 
to entirely independent talking. She is not reliable in bowel and bladder con- 
trol and makes no efiort to tell her toilet wants (training has been erratic at 
best). She is easily- startled and upset, but nothbg of the nature of a con- 
\nlsion ha 5 been observed. Discharged home.*’ 

The summary of the ps>’chologist’s notes indicates the field of inquiry as 
well as the results of more technical tests. 

Psychologist's Azotes.— ‘^Mother *w^ted five years for a baby/ As 
was too ill to nurse the baby, the grandmother took care of G. until the child 


was three months old. The mother consequently felt insecure about feedings 
from the beginmiig. At six months G. refused solid foods, couldn’t take Cod 
Liver on. Mother tried tentatively various methods of persuading G. to eat, 
but Tiitbout success and each meal ended with the bottle. Mother never *had 
courage to Jet the child go more than one meal without food/ The problem 
was further complicated by convulsions. My impression is that the mother’s 
anxiety developed out of a real feeding dif&culty, not created by her attitude/’ 
^fcn^al Tests . — ^'‘The child does not walk alone, but she can step along 
supported by one hand. If left standing by her pen she soon tries. (? mus- 
cular weakness.) In general her play \sdth test material was between 15-18 
months. Her language is also up to age. According to the mother the baby 
used three or four words on admhson and she has added a few more frequently. 
As she grou's stronger the prevailing mood has changed. When she first came, 
she solemnly watched what was going on and now one often sees her laughing. 

“Vnu'vual concessions have been made to the feeding problem — the self- 
vrlectivc diet. The mother has watched the child eat here and was vpry much 
plra‘-cd M’ilh the result. She probably would not have had the courage to pet- 
rml sue!) a variation from the usual diet for a child, but if the child gains she 
may l>c able to carry' it out at home — more particularly if she can feed herself 


Ifclorc she leaves the hospital. The mother is not impatient to have her at home 
untUa the circmo'^tauces. but she thinks she can manage to carry out the 
hospital instructions wdihout interference from other members of the famfly. 
The father is away all day and the grandmother does not live at the house.” 


Summary.— Back of these summaries are adequate rec- 
uuiv which siiow the steady advance, men the child was dis 
ihavp.-d we were able to do, Tvith full honesty, several things 
I T he presumption that the reported attacks were epileptic 

.... The pmtabilHy .ial ftey represented reactive 

iti-uiihanciv wa^ established. 

.hie phy„cal caamieatioe. eras solved and we hS 
..T-c .ha. Ure parent coold carry „rfr™ 
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3. The suggestion that the mental development of the child 
was inadequate was discredited, not by authority, but by clear 
evidence of advance. 

4. The groundwork for a durable revision of attitude and 
management was laid. 

On discharge it was possible to transfer the care of the child 
to a mother who was no longer anxious or tired. She was 
shown, rather than told what to do. 

These cases are all recent and in none of them was an in- 
ordinate amount of time necessary to arrive at an adequate 
decision. Naturally they are all to be followed, but our sub- 
sequent supervision of procedure is far more confident than it 
would have been without a ward study. 

Of course no one expects the practitioner of medicine to 
have a psychologist at his elbow on his rounds. The point 
which seems to me clear is that he should arrange matters so 
that he is able to form his own opinion on the nature of the 
phenomena which are reported to him. The man who relies 
on hearsay about behavior is in as weak a position as the man 
who relies on a telephone to interpret physical signs. Nat- 
urally it takes time and space to observe behavior, but those 
who feel that the study is worth while will not find the ex- 
penditure unlimited. 

The 3 cases discussed do not illustrate a method of pre- 
venting mental disease. I am quite incapable of producing 
cases where efforts directed to such an end are in progress. It 
seems to me clear, however, that all three of these children 
were seen at a time when “maladjustment” was already evident 
and I believe there is reasonable ground for supposing that 
our interx’ention and continued supervision is going to improve 
their chances of orderly gromh and development. 
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COMMON ERRORS IN PEDIATRIC DIAGNOSIS 

There is for each of us, probably, according to our sev- 
eral abilities, an irreducible minimum of diagnostic errors which 
we will make as we go from patient to patient. Our obliga- 
tion is to try to scale down to this minimum, deriving what 
profit we can from our errors and those of others, in order 
that they should not be a total loss to ourselves and to the 
communitv. It is not so important to know what errors to 
avoid, although this information has its value, as bow best to 
avoid errors in general. 

It may not be out of place to state, in this relation, that 
it is safer for the patient and one’s own reputation to doubt 
one's diagnostic ability than to be too sure of it. To be over- 
surc invites a carelessness in our stewardship of other indi- 
viduals' lives and welfare that may be fatal. The uncon- 
hdent and unassured physician who ponders overmuch about 
his cases and calls often for help may not arouse our admira- 
tion. but unless he is completely paralyzed by indecision he 
does not desen-e our contempt. Indeed, the patient is safer in 
his hands than in those of his colleague with an Hippocrates 
c(.inple.v who questions all men’s ability but his own and feels 
that he knows eveinlhing because he has learned nothing new 
d'he physician whose word has for years been law to a devoted 
lollnwing is sometimes in danger of falling into this error— 
1.- ..u™ in a ratdiQlly imellectual center than in a tommu- 
.my where he hat had to rdy too completely upon his own 

\n .-.ttempt to list all the errors in pediatric practice that 

SS5 
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might be called common would be hopeless, and definite les- 
sons can be learned from some of the less common ones, 
whether they are spectacular or otherwise. It is of greater 
importance to analyze the causes for making errors that 
should reasonably be avoided and to determine the method of 
their avoidance. 

There are certain inescapable reasons for the fact that med- 
icine is a scientific art rather than an exact science, and on 
this basis I should predicate five causes for diagnostic errors 
in any branch of the art, although we are at the moment deal- 
ing particularly with pediatrics. 

These are in approximately the following order: 

First, carelessness, which is theoretically inexcusable, but 
to which we are all susceptible in a degree dependent on our 
inherited characteristics and early training. 

Second, lack of available knowledge, which is frequently 
excusable but not below a varying, moderate level. 

Third, lack of an innate or painstakingly acquired ability 
to draw on the knowledge which we possess and to place the 
correct interpretation on the information which we have elicited 
— and to a greater or less degree we all have our intellectual 
blind spots. 

Fourth, lack of accessory diagnostic facilities that under 
certain conditions may be beyond our power to obtain. We 
should, however, at least know those that are necessary or 
desirable to employ in a given case, under which conditions 
the correct diagnosis should be suspected even if it cannot at 
the moment be confirmed, and 

Fifth, the other unpredictable human factor; the patient 
himself vvdth his individual characteristics, his heredity and 
his environmental influences; in other words, the factors that 
make him react in his own way to the conditions that have 
been imposed upon him. 

It is necessary^, therefore, if we are to reduce our mrstakes 
to a minimum, to take a reasonably exact and sufficiently com- 
plete bistoiyy depending on how complicated the case is and 
how obscure the diagnosis, as well as the importance of the 
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decisions contingent upon the diagnosis. Very lit ® 
is necessary in making a diagnosis of acute tonsillitis, but muc 
more is needed in deciding on the advisability of a tonsillectomy 
or the possible presence of a rheumatic infection. It must 
be remembered that in pediatrics the historical data are objec- 
tive rather than subjective; the facts are usually derived wholly 


or in part through an interested third party. 

The physical examination should be carefully, even if 
rapidly, made under all circumstances, for no physician can 
afford, because a given diagnosis is simply made, to run the 
risk of overlooking a complication or a coexisting pathologic 
condition. "WTiile routine methods are always desirable, it is 
often necessary, in dealing with young children, to elicit phys- 
ical data in an apparently haphazard order, selecting the easiest 
and most casual approach to a difficult patient. The most 
disturbing examinations, usually those of the ears and throat, 
which are also the most diagnostically fruitful, should be 
reserved for the grand and often tempestuous climax. 

It is not my province or purpose and should certainly be 
superfluous to attempt to describe the physical examination 
of a child. Examination of the ears, however, deserves empha- 
sis and the physician who assumes the care of children should 
have tire necessary^ equipment and training to undertake this 
examination. Too often we find that the diagnosis of acute 


(ititis media has been first made when the ears begin to drain. 
Wc may assume that the mouth and throat are usually in- 
'-pected. but frequently the presence of a cervical adenitis is 
.n-erlookcd with disastrous results so far as diagnostic accuracy 
concerned. 

One of our medical Nestors said on a certain occasion that 
the rhief functions of a consultant are to make a rectal ex 
ammanon and console the family of the patient. The rectal 
exammniinn ,< not so often essential in pediatrics as it is in 
mtcrnal medicine or m surgeiyx but it is always indicated t 
lecs.al hlnViinc. which may be due to poW piles nr fic 

^.-y peculiarife u.e h^an mind and body 
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are still beyond the range of any knowledge, but nevertheless 
a vast reservoir of available information exists that is being 
constantly added to, corrected and brought up to date. No 
dne has all of this material, even in his chosen field, at his 
immediate command. The able pediatric consultant should 
be at least familiar with the bulk of the practical knowledge 
in bis specialty; the practicing pediatrician should know much 
of it and should know something about most of the rest; the 
general practitioner may be excused for a considerable degree 
of ignorance about much of the specialized data, but should 
have a working knowledge of the common conditions of child- 
hood and a general idea of the principles of pediatric practice. 

More than a fund of knowledge, however, is necessary in 
the practice of medicine. There must be the ability to cere- 
brate along the fines of that knowledge, coordinating it with 
the information that has been gained by careful observation. 
To the born physician this is veiy nearly instinctive; the rest 
of us must acquire it through patience, perseverance and rigid 
mental discipline. It once was said of a well-known physician 
that his analyses of cases were marvels of logical deduction, 
but his chief value as a consultant was that the patient never 
had the disease he selected; his conclusions were always wrong. 
He had knowledge and industry, but no ability to combine the 
two, and knowledge without a certain amount of wisdom is a 
motor without a spark. 

An excited practitioner brought a patient on the verge 
of tetanic convulsions to our hospital not many years ago. 
“Day before yesterday,'' he said, “this man comphincil of 
stiffness of the jaws. Yesterday it was worse. This morning 
it was still worse and he said to me, 'Doctor, do you suppo=;e 
I have lockjaw?’ ‘Great Scott,’ I said, ‘why didn’t you men- 
tion that before? I never thought of it!' '' 

Laboratory' facilities have become a recognized part of 
our modem diagnostic armamentarium, and the patient ha- a 
right to their aid when they are indicated and where they art- 
available. The doctor must decide when they are indicated, 
recognizing also that superfluous ones merely gild the lily and 
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empty the patient’s pocketbook. Too often, I am afraid, neces- 
sar^r procedures are neglected because they are not castly avail- 
e. There are few patients who cannot by some means 

.X 


able 


be 


aUlC. Xiicic ai.\^ - V 

transported to a good hospital once the necessity for it is seen 
and acted upon, but not infrequently we encounter cases that 
have been viTrongly diagnosed and incorrectly treated for weeks 
before the effort is made to procure the best service possible 
for them. 

Even if these facilities cannot be immediately procured 
the physician with a reasonable amount of knowledge and a 
reasonable degree of wisdom will have decided upon the pro- 
cedures he believes necessary to confirm the diagnosis that 
he is considering. He will himself, of course, have the means 
for making blood counts, analyzing the urine, and performing 
the tuberculin test. 

Last, and not the least difficult, comes the appraisal of the 
individual who is harboring a disease the nature of which we 
are trying to determine, and here a knowledge of the patient 
and his family may be of great assistance. More information, 
both in the historj' and on the physical examination can be 
obtained from the cooperative and well-adjusted child than 
from the spoiled, resistive and emotional one. The shape of 
the jaws and the expression of the face may denote an abun- 
dance of adenoid tissue and a susceptibility to upper respira- 
loiy infection; body build and body mechanics may suggest 
the common enemy of modern childhood — chronic fatigue. 

One of the commonest errors in pediatric practice is to 
attribute all the nutritional disturbances of infants to improper 
<iiet Many infants are weaned from the breast or have their 
formulas changed from one mixture to another, from one oro- 
pnotao- food to the ne.xt one. when all they need is to be given 

c( ™nriy 0, ,3^3, J, e 

luiril 1>e>' can Bve in pe’ace 
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and frequently at too short intervals. Overfeeding or an un- 
suitable formula is the ready diagnosis, a diagnosis quite prob- 
ably insisted upon by the mother or nurse, and the round of 
experiments commences, usually with a food still more highly 
diluted. 

Two more out of the 5 are reacting strenuously to an en- 
vironment which does not allow them sufficient opportunity 
or time to vegetate — to rest and to sleep. The baby is used 
either as an animated human exhibit for friends, relatives and 
the bridge club, or it is expected to slumber through an atmos- 
phere charged with the high voltage of anxiety. The response 
is apt to reflect the results of overstimulation — hjq)ertonicity, 
fatigue and reflex digestive disturbances, and the treatment 
usually consists of a change in formula. 

The last one of the 5 may suffer from the results of a food 
either grossly improper for any comparable infant or specifically 
unsuitable for the individual. A fat or sugar intolerance will 
manifest itself by vomiting and diarrhea or both, with pre- 
sumably failure to gain in weight, or by colic and restlessness. 
If adjustment of these principles does not effect an improve- 
ment, an allergic reaction to milk protein may be suspected. 
Gross overfeeding may cause difficulties; most infants will 
sensibly refuse or reject food that they do not need. 

Appendicitis is a condition that has stirred both medical 
and popular fancy sufficiently for decades so that by now one 
would suppose few mistakes should be made in its diagnosis. 
Acute surgical conditions of the abdomen in children are no- 
toriously uncertain in their signs and symptoms, however, and 
various writers have shown that a real menace attends a com- 
placent attitude toward abdominal pain. Hudson^ has pointed 
out that in Massachusetts between 1900 and 1930 child deaths 
from appendicitis have increased 428 per cent during a periorl 
in which the child population increased only 41 per cent. In 
1919 the disease did not appear among the first 10 cau.'es of 
death, but from 1926 to 1930 ranked eighth, and for the looser 
period. 1926 to 1933. occupied fifth place in the age group one 
to nine. 
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It is wise always to consider first the possibility of ap- 
pendicids when the classical triad of symptoms, abdominal 
pain, vomiting, and fever occurs, and to avoid any tendency 
to adopt a casual rather than a watchful policy of expectancy. 
Hudson found that pain was the most common symptom, oc- 
curring in 99 per cent of the patients observed. It may, how- 
ever, be poorly localized or complained of only on micturition 
or defecation, and it need not be severe. Local tenderness was 
found in 94 per cent of these patients and the necessity of a 
rectal examination was emphasized. 

hluscle spasm Hudson found in 83 per cent of his patients 
studied, but “to appreciate muscle spasm in the child, patient 
approach, prolonged examination and experience in the exami- 
nation of children are necessary.” The spasm may be of much 
less degree than will be found in the adult. Nausea or vomit- 
ing was noted in 92 per cent of these patients. 

The fever usually ranges from 99° to 101° F. but with 
wide variations. In the obstructive forms of appendicitis fever 
may be absent. Leukocytosis is usually between 12,000 and 
20,000 but again with the possibility of wide variations. 

A differential diagnosis between acute appendicitis and 
acute mesenteric adenitis may be practically impossible to 
make, and, if there is doubt, operation represents the con- 
servative decision. Inflammation of the peritoneum primarily 
infected, as from the pneumococcus, can rarely be distinguished 
from inflammation secondary' to appendiceal involvement ' 


Pheumatic fever may cause abdominal pain closely simulating 
an .attack of appendicitis; in some cases in which laparotomy 
h.is lic,ai performed inflammation of the diaphragmatic perit- 
• 'n. um lia. f)een found; in others, nothing. Infections of the 
-I'l-. nr, nary tract mu.^t be excluded by examination of the 

Wndicilis is 


mil brar m mind, also, that appendiciUs mav 
.v.;., nnh r„uh Iron, other inlecUons diseases The 
• r,pp™d,c„,s is likely to rise when upper respira 

- -- prevau™. and Hudson and Krakow, r= havTn 
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an association with measles which is more than coincidence, 
reporting 8 such cases. 

Pneumom'a is the classicai disease which, at its onset, may 
simulate nearly any acute infection, but particuiarly appen- 
dicitis and meningitis. A boy of five who was seen a few years 
ago had for three days been delirious with high fever, stiff neck, 
and a positive Kernig sign. A tentative diagnosis of menin- 
. gitis was made and he was sent to the hospital, where lumbar 
puncture disclosed *a normal spinal fluid. Four days later a 
patch of bronchial breathing appeared in one axilla and x-ray 
revealed complete consolidation of a lobe. 

Adams and Berger® some time ago called attention to the 
frequency with which pneumonia is mistaken for appendicitis, 
and today nearly every pediatric bouse officer boasts of the 
occasions (perhaps largely imaginary) when he has rescued 
pneumonia patients from the trucks on their way to the operat- 
ing amphitheater. These authors found that abdominal pain, 
vomiting and diarrhea occur as frequently in pneumonia as in 
abdominal conditions. The pneumonia patient, however, al- 
ways seems more ill and shows much more of a systemic reac- 
tion as evidenced by pulse and temperature chart than does 
the abdominal case. 

A high leukocyte count (over 20,000) favors the diagnosis 
of pneumonia against that of appendicitis before rupture. In 
pneumonia abdominal tenderness seems more severe, but ic." 
localized; “frequently the child jumps or cries as soon as the 
abdomen is touched, and deeper pressure dots not add to (he 
discomfort; the part affected seems superficial rather than deip. 
and at times almost suggests a hyperesthesia. The tenderne-- 
in the uncomplicated appendicitis case may be slight: it i- al- 
wa.vs less impressive than that of a pneumonia, anri i^ nvirt- 
readily localized, usually to a small area in the right loivi-f 
quadrant.” 

^^Tien any infectious disease is prevalent in a locality, a 
diagnosis under consideration is more likely to fall into th.'it 
group than would otherwise be the case, particularly if th- 
epidemic disease is common and wdespread. Certainly th- 
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epidemic infection must be considered and excluded, if there 
is doubt, before the diagnosis is established on some otlier 
basis. Mistakes are commonly being made, however, in con- 
cluding too casually that the disease in question belongs in the 
prevalent group. 

A dramatic or especially dreaded disease may assume undue 
importance in the minds of both the laity and the medical pro- 
fession even if its epidemic incidence is far below that of less 
spectacular conditions such as the upper respiratory infections 
or measles. During one of our recent outbreaks of anterior 
poliomyelitis two respected physicians in a neighboring town 
decided in consultation that a certain boy had the disease. An 
agent of the infantile paralysis commission, called to see the 
case, was forced to point out as tactfully as possible that the 
child had an injected pharynx and acute cervical adenitis — 
sufficient cause for the stiff neck of which he complained. A 
careful physical examination and a little deductive reasoning 
should have been sufficient to have established this diagnosis 
in the first place. 

.*\nolher agent of the commission, during the same epidemic 
season, was called to some distance in considerable haste to 
assist in die salvage of a paralyzed case. On arrival he found 
an elderly gentleman who had just sustained a cerebral hemor- 
rhage with resulting hemiplegia! 


Due to the panic incident on its arrival, no disease is sus- 
pected in so great a variety of types of infection as is infantile 
paralysis. Fond parents are largely responsible for this, for 
th(>y see a stiff neck or a rigid back in any condition, and the 
lamenevs resulting from a stone bruise is sufficient excuse to 
bnnu the doctor out at any hour of the day or night. The 
.unmmt of back raising and neck bending that healthy children 
an- subn-cted to at these times is enough to give a degree of 
t'.uncular lameness about the vertebral column, and the im- 
i’b-uon n nb wh,ch these calisthenics are associated can easily 
b..ne du- re., of die SNaiiptoms to the mind of the patient 

^espiratorc^ tract and their com- 
^^"dily to diagnostic errors. 
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This is due partly to inadequate examination, particularly of 
the pharynx, tympanic membranes and cervical lymph nodes, 
and partly to the great difficulty, with children, of finding and 
interpreting pulmonary signs. If a temperature of unde- 
termined origin remains elevated for more than two or three 
days, especially if any signs of an upper respiratory infection 
are present, pneumonia should be suspected, regardless of a 
low respiratory rate and any condition of well- or ill-being of 
the patient. Frequently the roentgen ray will be necessary to 
confirm the diagnosis and frequently the diagnosis of pneu- 
monia, if made, will be wrong. 

Other pulmonary conditions of childhood, also, may tend 
to confuse the diagnosis; lung abscess, bronchiectasis, foreign 
body and tuberculosis. 

To show that the diagnosis of a simple upper respiratory 
infection may also present peculiar difficulties, it is pertinent 
to refer to Wallgren’s^ remarks concerning the development of 
allergy in primary tuberculous infection. The period of incu- 
bation between the time of penetration of the tubercle bacillus 
and the appearance of allergy may vary, probably, from three 
to seven weeks. During this period a diagnosis cannot be made 
clinically, although if tuberculosis is suspected the bacilli may 
be found in gastric washings. 

With the appearance of allergy, fever may develop, but 
this rise in temperature resembles the ordinary fever accom- 
panying a cold, and is usually mistaken for one. It may be 
moderate in degree or may reach a height of 104° F. The 
onset may be insidious or it may begin suddenly, as in an in- 
fluenzal infection. The course may differ in no way from that 
of the familiar acute infections. 

The distinguishing feature of this phenomenon is that with 
the appearance of allergy the tuberculin test first becomes po-i- 
tiv'e. and at this stage the sensitivity to tuberculin, previously 
not present at all, may be greater than at any subsequent time. 
The delicate intracutaneous test is not necessary at this tin:'- 
to produce a positive reaction of considerable degree. To'- 
cutaneous Pirquet test and the percutaneous test with oinfmf-nt 
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are sufficiently reUable to arouse the reaction. ^ Erythema no- 
dosum may also occur at this stage, although it is apparently 
much less common in this country than in Scandinavia. It 
not be due to tuberculosis, but its appearance always demands 
a tuberculin test. 

Not long ago I was asked to see, at a suburban hospital, 
a child suspected of having purpura haemorrhagica. This pa- 
tient had had fever for the better part of a week, but all phys- 
ical signs, including .%*-ray examination, were normal except for 
a t>"pical erythema nodosum. A tuberculin test was requested 
but the parents withdrew the child from the institution and 
brought her to a Boston hospital, where she died within ten 
days of tuberculous meningitis. 

Less common diagnostic errors than these types noted may 
also point a moral or at least adorn a tale. A surgical colleague 
went into the country to see an infant on whom a diagnosis of 
osleomyelitis had been made, or at least suggested. One does 
not commonly see scurvy in a breast-fed infant, but it hap- 
pened to fulfil the diagnostic requirements in this particular 
case. 


During a recent epidemic season an infant was sent to me 
with the diagnosis of poliomyelitis and presumable involve- 
\wn{ of both legs. There was unquestionably pain in the legs 
will'll tlicy were manipulated, but no paralysis, as the baby 
kc'iu llieni firmly flexed on the abdomen. A short history 
rlicited the information that this bottle-fed infant had had no 
orangi' juice for several months, and x-ray of the extremities 
vliowed typical lines of scur\w and periosteal elevation. Orange 
min* quickly changed the picture — a therapeutic test which is 
m everyone's hands. 


('tm- even- jo often t>-pical I^Iongolian idiots who have 
l>.vn l.opHully but fruiUefsly fed OiNToid extract under the im- 
they are cretins: reference to a text will usuaUy 
tlu- .luubtful diagnostic poinLs even if an infant metab- 
'■.I- ,1 ..lypaMtuv ts not available. In commlsive cases tetanv 
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either of these conditions, which laboratory tests or a roentgen 
ray may confirm. 

A citation of tj^es or examples of errors leads inevitably 
to our original premise, that avoidable errors can be reduced 
in munber only by careful histories and examinations and the 
employment of accessory diagnostic facilities when indicated 
and where available. 
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THE DIET DURING PREGNANCY AND THE NURSING 

PERIOD 

The last two decades have seen increasing emphasis placed 
upon the regulation of diet in the maintenance of health as 
well as in the treatment of disease. This increasing attention 
to nutrition has been the logical outcome of a galaxy of dis- 
coveries both in the fields of nutrition and of climeal medicine. 
Researches in experimental nutrition have led to a keener in- 
sight into the precise nutritional requirements of the body in 
'-nch terms as total energ^q protein, minerals and vitamins. In 
the field of medicine, a number of previously baffling diseases 
liave been finally recognized as the result of dietary deficiencies, 
or defective alimentation of potentially adequate diets, or both, 
'i'hu'-. such varY'ing disorders as pernicious anemia, pellagra, 
Kors.ahofi's syndrome, and the polyneuritis which develops 
after prolonged hyperemesis gravidarum have been shown to 
K-pond to specific dietary measures. Advances are rapidly 
heiire made in the recognition of a number of relatively com- 
monplace "siibclinical’’ nutritional disorders, such as mild 
-eurvy. dent.'il caries, nutritional anemias and edema 

Tim physiologic states of pregnancy and lactation make 
■p.a-.al nutritional demands upon the mother. At the same 
tma .-.t 1. a^t during pregnancy, alimentation is often less pf 
Ilian during ihc nonpregnant state. This is indicated 
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by the incidence of nausea and vomiting, the frequency of 
hypochlorhydria and constipation. The combination of these 
special demands with defective alimentation make meticulous 
attention to the diet during these periods doubly important. 

In the clinical application of the science and art of nutri- 
tion to pregnancy and lactation, one should remember that a 
number of the standards set as requirements are to some e.\tenl 
arbitrary. Common sense teUs us that women have had babies 
and have nursed them without the daily consumption of a whole 
quart of milk, and yet have escaped total nutritional collapse. 
On the other hand, inappropriate diet during pregnancy and 
lactation often leads to poor maternal health and not infre- 
quently to serious consequences for mother and child. 

The demands of the baby and the altered maternal metab- 
olism during pregnancy and lactation result in such marked 
changes in nutritional requirements that these are not neces- 
sarily met by food habits which are optimum for a woman at 
reproductive rest. The average American diet, particularly 
that of women in the lower economic group, is often seriously 
deficient in a number of the essentials during these periods. 
'WTiile diets suitable for pregnancy and lactation are essentially 
normal qualitatively, the quantitative needs for total calories, 
protein, minerals, vitamins, and even water are considerably 
altered by these functions. 

It will be remembered that the fetus in utero is essentially , 
parasitic. It takes what it needs from the mother’.s bloofl 
stream regardless of her food intake. Thus when the maternal 
diet is inadequate, or even in the presence of an adequate diet, 
when absorption from the gastro-intestinal tract is defective, 
the maternal organism ser\'es at its own e.xpense as a buffer 
between the inadequate food absorbed and that taken from 
the maternal blood stream by the fetus. The cost to the 
mother in terms of demineralization, nitrogen loss and vitamin 
deficiency may be tremendous, rvith attendant serious conse- 
quences. such as dental caries, anemia, and even O'teomalacia. 
The fetus suffers only if its immediate source of nutrition j- 
depleted, a state of affairs which can e.rist only follovang pro- 
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longed and definitely harmful inadequacies in the maternal 
diet. Thus a restricted maternal diet can have little or no 
effect upon the weight of the fetus unless the restrictions are 
prolonged and dangerously excessive. This was well illus- 
trated by the maintenance of average birth weights of babies 
in Germany during the war. 

As a preliminary to a discussion of the practical aspects 
of prescribing a diet during pregnancy and lactation, it will be 
helpful to present, briefly and specifically, the altered needs 
for the several components of the diet which are brought about 
by these physiologic states. In doing this no attempt will be 
made to review the literature on this subject. For an exhaus- 
tive rernew of nutrition during pregnancy and lactation the 
reader is referred to the excellent summary of Garry and 
Stiven,* on which we shall lean heavily in the subsequent dis- 
cussion. 

Energy Requirement. — ^The basal metabolism of the preg- 
nant woman has been repeatedly investigated. The results 
of these studies indicate that the basal rate tends to increase 
'Steadily from about the fifth or sixth month of pregnancy. 
Sliortly before term it is about 23 per cent higher than in the 
nonpregnant woman. It has been shown that the basal metab- 


olism of the pregnant woman just prior to parturition is equal 
(O ih;u of the mother and child taken separately three to ten 
dayv after the birth of the child. 

The increased need in the quantity of food consumed dur- 
ing tile early months of pregnancj' is so slight as to be negligible, 
then (hiring the laUer months of pregnancy, when the growth 
(.1 ihe fetus is rapid, the total caloric requirements are never 
in.Mc than approximately 20 per cent above normal; for while 
ihc ha^al lefinirement is increat^ed some 23 per cent this is 
pa.iiallv „iwet by the diminished activity common to the third 
tiim.M.i Purine the period of lactation there is a greater 
-.m 1 . .iM. m the total energw requirement. This larger demand 
Pf’f'od may be explained as follows- 

cui’r'rmenr' -erg,, re- 
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(b) Food equivalent in caloric value to the milk produced. 

(Twenty calories per ounce of milk produced.) 

(c) Fuel to supply the energy required to produce milk. 

(Equivalent to approximately 10 per cent of the 
fuel value of the milk produced.) 

We feel that the caloric requirements commonly given for 
diets during the periods of pregnancy and lactation are often 
too high. Our clinic observations would suggest that further 
study along these lines would result in a revision downward 
of the so-called “standard energy requirements” for these 
periods. The average total energy requirement during preg- 
nancy will be found to be from 2200 to 2600 calories; and 
during lactation from 2800 to 3200. Variations of these 
schedules will, of course, be necessary ivith reference to the 
size and activity of the woman concerned. 

Weight Gain During Pregnancy. — A total weight gain 
for the period of pregnancy of from 16 to 20 pounds above nor- 
mal weight for the individual is considered desirable. Pro- 
vided that the retention of water is not excessive, the above 
represents the average loss during the first two weeks of the 
puerperium. Excessive weight gain during pregnancy should 
be avoided, for in addition to the esthetic objections, it is a.ssod- 
ated with a definitely increased incidence of dystocia, and 
probably also with increased incidence of toxemia. It is not 
yet entirely clear how much of the e.'icessive weight gain associ- 
ated wdth toxemia is due to water retention, althougir over- 
eating and obesity would seem to play definite roles. The in- 
effectiveness of dietarv' restrictions within safe limits in con- 
trolling the size of the baby has already been mentioned. 

Carbohydrates. — During the pa^t fifteen years Iiyii‘'r' 
emesis gravidarum, preedamp.sia and eclampsia hav'e been at- 
tributed by various writers to disturbances in carbohydrate 
metabolism. While there is an increase in the total em rcy 
requirement during the later months of pregnancy-, there i- n" 
conclusive evidence that carbohydrate is important other than 
as a source of energy during pregnancy. Allhouch extr; 
energy is needed during the lactating period, the concentrat;'-- 
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of lactose in breast milk is very constant, and has been shown 
to be ver>^ Httle affected by the nature of the diet of the 
mother. There is some evidence to indicate that a high car- 
bohydrate intake, during the nursing period, may tend to in- 
hibit milk production. 

Fats and Lipoids.— Very little is known about the metab- 
olism of fats and lipoids during pregnancy and lactation. 
However, that changes occur during pregnancy involving fats 
and lipoids is indicated by the ease with which the level of 
acetone bodies is increased in the blood, the elevation of the 
level of blood cholesterol, and the ease with which (compen- 
sated) acidosis occurs, as indicated by the appearance of 
acetone bodies in the urine. Certain lipoids and fatty acids 
would appear to be essential to the diet at all times, as, for 
example, linoleic acid. Aside from its chief function as a 
source of energy, fat is of importance as a carrier of the fat- 
soluble vitamins A, D and E. 

Proteins. — During pregnancy an increased requirement 
for protein is shown by the significant retention of nitrogen. 
Indeed, in so far as the few balance studies go, it would ap- 
pear that considerably more nitrogen is retained than may be 
accounted for by the development of the fetus. Thus, in the 
studies oi l\Iac>' and her coworkers,^ it has been shown that 
with an average ingestion of 19 Gm. of nitrogen from proteins 
uf excellent quality, there was a resultant mean net retention 


»$ \ Gm. of nitrogen per day, representing a storage of 16 

pel cent of the nitrogen intake during the last one hundred 


and forty-five days of pregnancy. In this experiment, the sub- 
lertV ability to retain an abundance of nitrogen was further 
Au.wn liy the fact that she stored 2.6 Gm. of nitrogen daily 
b. x on.1 the calculated amount utilized by the developing ovum’ 
riie total obseived accumulation was 446 Gm at term A 
-enpllation of statistics from other nitrogen balance studies 
e.ve- tlu- aver.aue daily nitrogen retention throughout pree 
m.mn . ..s t,m equivalent to the retention of 14.25 Gm 
■ • ‘tally. Ihc authors state that from comparison of 

m data, it would seem that, in general, the riche 
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the diet in protein of good biological value, such as from milk 
and its products, the greater was the persistent storage of 
nitrogen during pregnancy. From their continued metabolic 
studies during a large part of the reproductive cycle, Macy 
and her associates have also shown that in some multiparac 
there is negative nitrogen balance during early lactation. It 
is also interesting to note that these women who were on high 
protein intakes gave high milk yields during the nursing 
period. It has long been known, in the dairy industry, that 
a high protein diet begun late in gestation in cows improves 
their milk yield. Other workers have also drawn attention to 
the fact that in women the greater the retention of nitrogen 
in the latter part of pregnancy, the greater the likelihood that 
there will be a sufficient milk supply. Certainly there is ade- 
quate experimental as well as clinical data to substantiate the 
idea that there is increased need for protein, particularly during 
the latter part of pregnancy and during lactation. 

There has been a general impression that the toxemias of 
pregnancy are related to the protein in the diet. For this 
reason many obstetricians have restricted the protein intake 
during pregnancy. According to some investigators, toxic 
substances which may be harmful are formed in the breakine 
down of proteins, especially meat protein. On the other hand, 
in a recent paper Strauss® suggests that a diet low in protein 
may be the cause of toxemia, and he reports cases si/ccessfiilly 
treated with high protein diets. These diets were supph- 
mented by vitamin B and liver. Certainly there is no 
factory evidence that a liberal protein intake during prcgrianey 
is the cause of toxemia in normal women. On the other h.aod 
marked restriction of protein over prolonged period- dune-’ 
pregnancy' and lactation may result in diminished .-erum pO'- 
teins with attendant edema, negative nitrogen balance, arn 
indirectly, anemia. 

An optimal intake of protein during pregnancy’ is approxi- 
mately 100 Gm. per day. The League of N'ations Techn;cr-- 
Commission gives 2 Gm. per kilogram of body v.eiaht a-_r- 
desirable intake, .\nimal proteins, because they arc- nc.n : 
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the essenUal amino acids should be emphasized. If the daily 
diet contains 1 quart of milk, a liberal serving of meat and 
an egg, together vrith the amount of protein in the other foods 
of a well-balanced diet, the mother’s need should be well 
covered. During the period of lactation protein is utilized in 
the production of milk, and a high protein intake is known to 
favor milk production. The optimum daily intake during 
lactation should be approximately 125 Gm. of protein of good 


biological value. 

Minerals. — The 3 minerals, calcium, phosphorus and iron, 
which require special attention in the normal diet, need added 
emphasis during the periods of pregnancy and lactation. In 
goiter zones iodine also requires attention. 

Calchnn and Phosphorus . — ^The demand for calcium and 
phosphorus during both the periods of pregnancy and lactation 
is approximately doubled. During the first trimester of preg- 
nancy this increased need is slight. By the fourth month, 
imwei'er, calcium and phosphorus are being deposited in most 
(if the bones of the fetus, and the teeth are forming. All of 
the temporarx' teeth are formed during the prenatal period.’ 
The deposition of calcium and phosphorus in the fetus is great- 
("-t in the third trimester of gestation. 

Not only arc the amounts of calcium and phosphorus in 
the (Vu't important, but their utilization is intimately related 
to tltc ratio of Ca;P. as well as to the vitamin D intake. If 


vitamin D i^ administered in verx' large amounts, a significantly 
cn-nu'r proportion of the ingested calcium and phosphorus are 
I ( tamed by the body. Thus, a high intake of \dtamin D may 
tnaienally reduce the needed intake of calcium and phosphorus, 
ib.wcwr, until the physiologic responses to excessive amounts 
m vuamm D are better understood, some caution should be 
(x.toMA in its use. Inadequacy- or maladjustment of these 
t- tm- du-.mc pregnancy and lactation may result in such con- 
m- a- dvr.t.al decay, osteoporosis and rickets 

n-v.lts of metabolism studies, during preenanrv ...i 

cala-um ph„s/ 
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phorus than that of most women favors retention of calcium 
and phosphorus both in the mother and fetus. During preg- 
nancy an intake of at least 1 to 1.5 Gm. of calcium daily, and 
about 1.5 to 2 Gm. -of phosphorus seem advisable. The re- 
quirements for both calcium and phosphorus during lactation 
are probably even higher. Since milk is our best food source 
of calcium, it should be used hberally in the diet throughout 
these periods. Cheese, with the exception of cottage cheese, 
is also an excellent source. In general, the vegetables and 
fruits are good sources of calcium, adding materially to the 
calcium content of the diet, when taken in liberal amounts. 
Phosphorus is more widely distributed in foods than is cal- 
cium, and so is less apt to be deficient in the average diet. 
If the diet is liberally supplied with protein, as already sug- 
gested, the phosphorus needs during pregnancy and lactation 
will be well met. 

Iro7i. — During pregnancy and lactation the iron require- 
ment is increased at least 20 per cent. Considering the adult’s 
normal daily requirement for iron as 15 mg., there should be 
*at least 18 mg. in the diet of the pregnant and lactating woman. 
This amount of iron is necessary during pregnancy to prevent 
anemia in the mother. The fetus abstracts considerable iron 
from the maternal blood both for maintenance of a normal 
hemoglobin level in its blood, and for iron storage in its liver. 
This iron stored during later intra-uterine life serves as a 
reserve during the early months of extra-uterine existence, 
when milk, which is poor in iron, is the major food of the 
baby’s diet. The l^Tiite House Conference publication, “Nutri- 
tion,” states that the child at birth has in its body 375 mg. of 
iron, which it has secured by daily transfer from the mother, 
this is said to be brought about by a transfer of about 0.4 rr.z- 
daily during the early part of pregnanejq and 4.7 m?. d.ii!> 
during the third trimester. This large drain upon the mother, 
especially in the latter part of pregnancy, together with d.".:- 
often inadequately supplied with iron-rich food.- may accou.m 
in part, for the microcytic hx-pochromic anemias so co.-a.m-on.,- 
found in pregnancy. The diet should, therefore, be lib-.r— ; 
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suppUed with iron-rich foods throughout this period. The 
foods richest in iron are Uver, kidney, lean meat, egg yolk, 
apricots, prunes, peaches, green leafy vegetables, and molasses. 
The whole grain breads and cereals are good sources of iron. 
In considering the iron-rich foods one should bear in mind 
the fact that certain foods are superior to others in their power 
to build hemoglobin, and that this is not necessarily dependent 
upon their iron content. Liver, kidney, apricots and peaches 
illustrate this fact; liver and kidney being superior to lean 
meat, and apricots and peaches superior to spinach. In ad- 
dition to a liberal use of foods rich in iron, the authors recom- 
mend that patients be given moderate doses of iron during 
pregnancy (as, for example, ferrous sulphate, 3 grains three 
times a day). 

Other Mincrah . — In those regions where goiter is not 
endemic an adequate amount of iodine is obtained from the 
local water and foods when a well-balanced diet is eaten. The 


other minerals required do not usually need special attention. 
Salt (NaCl) sometimes needs restriction in the latter months 
of pregnancy if weight gain is accompanied by edema. 

Water. — .^n adequate amount of water should be taken 
(1,'iily during pregnancy and lactation. A liberal fluid intake 
.•ii(K in the digestion and absorption of food and helps to pre- 
vent constipation. Liberal water intake also is of considerable 
pi-opliyl.actic value in tlie prevention of pyelitis. During the 
(•.ally pan ol pregnancy an intake of from 6 to 8 glasses of 
w.iU'r daily is usually well tolerated, but during the last 
nmu-ncr. especially when edema occurs, restriction of fluid 
may be advisable. 


Cellulose i.s neecssarr- for normal intestinal function It 
alM. of boneih to satisfy appetite where calorie intake is 
-'.Kied sufncienl quantity of cellulose is obtained when 
Mu-.i.e,-, run. .and whole grain products are included 
< > >n the diet However, the indiscriminate use of large 

iiueninal irritabilitv. ' ^ 

Vitamins.- rfrae.-:-,,. .t i, essenUal for normal growth and 
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developoient, as weU as for reproduction. Deficiency is mani- 
fested pathoIogicaUy by keratinizaUon of the body epithefia 
with resultant increased susceptibility to infection. There is 
some clinical evidence that a lack of vitamin A in early preg- 


nancy may cause resorption of the fetus, or later increase the 
incidence of premature or still births. It is also possible that 
there may be some relationship between vitamin A and the 
incidence of puerperal sepsis. "While the body has the ability 
to store vitamin A in relatively large quantities, the demand 
for this vitamin during the reproductive period is greatly in- 
creased, and xmless the diet includes a liberal amount deficiency 
may develop. The best food sources of vitamin A are whole 
milk, cream, butter, cheese, egg yolk, leafy green and yellow 
vegetables. Since vitamin A is fat-soluble, the practice of 
using skim milk to control weight gain during pregnancy 
greatly reduces the vitamin A content of the diet. If it be- 
comes necessary to skim the milk or reduce the amount of 
butter in the normal diet of pregnancy, some adequate supple- 
mentary source of vitamin A should be supplied. Cod liver 
and halibut liver oils are concentrated sources of this vitamin 
as well as of vitamin D, and may be used. A diet high in 
vitamin A is desirable during the nursing period, since there is 
evidence that a direct relationship exists between the vitamin 
A content of the mother’s diet and that of her milk. 

Vitamin B (Bi) in adequate amounts stimulates appethe 
and growth and is necessary for normal reproduction. \Mieri 
insufficiently supplied it may result in impaired neuromuscular 


control of the intestinal tract, often resulting in atonic con- 
stipation. Deficiency of vitamin B (Bi) is an important sec- 
ondary factor in hyqperemesis gravidarum: in some prolon'i'O 
and severe cases it would appear to contribute to the so-calk' 
■polyneuritis” of pregnancy. Foods rich in vitamin B ("Im ' 
are whole grain products, vegetables, fruits, milk and ea? yo -- 


O I 

Brewer’s yeast and wheat germ are concentrated source- ^ 
can be used when additional vitamin B (Bi) is needed 
requirement for vitamin B (Bi) is high during botii 
and lactation. The vitamin B (Bj) content of breast m.v; : 
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largely dependent upon the vitamin B (Bi) content of the 
mother’s diet. ISletaboUsm studies indicate that from three 
to five times as much vitamin B (Bi) is necessary for lacta 
tion as for normal growth and maintenance. The increased 
requirement is probably nearly as great during pregnancy itself. 

Vitamin G (B2) is found in many of the foods rich also 
in vitamin B (Bi). hleat and milk contain more vitamin G 
(B2) than B (Bi). If the diet is well supplied with meat 
and milk it will not be deficient in vitamin G (B2) • Deficiency 
of vitamin G (B-) results in lack of vigor and premature 
senility. Pronounced deficiencies are associated with the 
cliolog)' of pellagra and a tjqie of macrocytic hyperchromic 
anemia. Pregnancy' and lactation increase the need for this 
vitamin as is suggested by the observation that latent pellagra 
may become manifest during these periods. Furthermore, 
certain cases of macrocytic h^qierchromic anemia during preg- 
nancy respond promptly to the exhibition of this vitamin. 

Vitamin C . — The requirement for this vitamin is increased 
both during pregnancy and lactation. In experimental work 
with guinea-pigs, on diets ver\' deficient in vitamin C, the 
female docs not conceive because of failure of ovulation. 
When the deficiency’ is less marked, abortion or resorption of 
I lie feiiis lakes place. The young of scorbutic does show signs 
Ilf scurvy F.vidcnce of suboptimai intake of this vitamin 


.•inmnc women is often seen in the condition of the teeth and 
i:unw It aKo plays an important part in the bone and tooth 
dcvrlupmem of the baby. Extreme deficiency results in 
M-UI VN- The diet should contain one or more excellent sources 
uf vit.unin P d.aily. Citrus fruits and tomatoes (raw or 
;ue .werilent sources. In using tomato juice instead 
.‘1 oi.'.nci nm-e it takes at least twice as much of the former 
O' v.vi th. -.me relative amount of ritamin C. Raw cabbage 
•■•u , vr. llent and inexpensive source of this vdtamin 
D--\, has been stated vitamin D in adequate 
■ '■■■ •• w erportar.t m promoting optimal utilization of cal- 

‘ ‘ ' \ itamin D hnc r..:, 


1 


i t 


nre o 


... . _ ' XJI 

\ D has few good food sources 
■ur bt..t oatural sources of this rdhrmin 
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and are rich in vitamin A as tveii. Egg yolk is also considered 
a good source. The action of direct sunlight upon the shin 
is an important means of increasing the vitamin D content of 
the body. When vitamin D is furnished in optimum amounts, 
it helps to prevent fetal rickets, and facilitates the absorption 
of calcium and phosphorus. It is probably advisable for the 
pregnant woman to take cod liver oil, or its equivalent, 
throughout the period of pregnancy as a protection both to 
herself and her child. This is certainly true for the winter 
months when there is little natural ultraviolet radiation and 
the little vitamin D present in our natural foods may be further 
reduced. It is, probably, also wise to continue its use throvigh- 
out the nursing period, but the amount transferred through 
breast milk to the baby is questionable and should be supple- 
mented. 

Vitamin E . — At the present time there is no clinical evi- 
dence that vitamin E is required by human beings. Experi- 
mentally with rats a diet deficient in vitamin E results in 
destruction of the germ cell in the male and failure of pla- 
cental function in the female. This vitamin is widely dis- 
tributed in food. It is found in wheat germs, seeds of plants, 
green leafy vegetables, muscle meat, and milk. Whether or 
not it is required in human nutrition, it seems probable that 
with this wide distriburion of vitamin E the danger of shortage 
is slight. 

Practical Aspects of Dietary Instruction.— From the 
foregoing discussion it is seen that while the total energy re- 
quirements during pregnancy and lactation are somewhat in- 
creased. there are strikingly disproportionate increases in the 
demands for protein, minerals, and vitamins. Failure to meet 
these changes often results in minor “subclinical” disturbance- 
in health and not infrequently in serious consequence' t'” 
mother and child. For these reasons clinical efforts should h- 
made to see that these requirements are met. ^ 

Undoubtedly, a totally “naturally selected” diet wo-n. 
approach the optimum nutritional requirements of preznar.::^ 
and lactation. However, in considering the diets of 
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people today, we cannot rely upon appetite as a guide in 
food selection as well as we could in primitive times, when 
all foods eaten were in their natural states. Indeed, the fact 
must be faced that modern diets are too often made up largely 
of milled, processed, and artificial foods. On the one hand, 
the consumption of milled and processed food has greatly in- 
creased. WTiite flour and other milled cereal products from 
which most of the minerals and vitamins have been removed, 
form a large part of the diets of today. White sugar, the use 
of which has increased so tremendously in recent years has 
also, m tlie refining process, lost valuable minerals still present 
to a large extent m molasses and brown sugar. On the other 
hand, while the same period has seen a marked increase in 
(lie consumption of fruits and vegetables, these are stih con- 
sumed sparingly by a large proportion of the population 
( specially by families on low incomes. While the mnc ’ 
of milk has increased, its daflyper capita con!^ r " 
verj- low in the light of our accepted^stand;,^ 

Ihc spending of a smaller proportion of the f ^ ° 
moat, while sugar and milled Lreal produl^°°‘^a^'''^®'^ 
proportion for milk, fruits, vegetables^ eggs 
I'roducls, would do much to improve n„ ’ ^ 

-mination of Uiis knowledgeZ;rt 

"'Offers by the obf^trida?lr^'°“ 
milntionisl, and bv other worker. P^^africian, 

-micii ,0 improi-e th'e health of our ml 

as a whole. ^eir children, 

-d lactation, par-' 


^ ' of P r t 

-"'mg mothers a. tp7i, instruction 
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THE DAILY DIET DURING PREGNANCY AND LACTATION 


M^k: 

One quart dally is desirable tfiroughout the period of pregnancy, and 
at least 1 quart during the nursing period. 

Mjlk may be taken as a beverage with meals or between meals, or it 
may be cooked into the foods, as in cream soups, custards, areanjed dishes, 
etc, Buttenniik may replace milk, and cheese may also be used in place 
of part of the milk. 

Vegetables: 

Two or more liberal servings daily of which at least one should be 
raw. (An ordinary serving equals 4 heaping tabicspoonfuls [j measurioc 
cup] .) Leafy green vegetables, such as lettuce, spinach, cabbage, dandelion 
greens, chard, broccoli, etc., should be used daily. One potato is also de- 
sirable. 

Pfuit: 

At least 2 servings daily. One of these should be a citrus fruit of 
tomato (raw or canned). 

Whole Grain Products: 

At least 2 servings daily of either whole grain bread or cereal (One* 
half cup cereal =r approximately 1 average slice bread.) 

SgS: 

One daily. 

Meal: 

One liberal serving of lean meat daily during pregnancy. Liver 
valuable. Fish may occasionally be used instead of meat. Since a hi^^h' 
protein diet seems to favor milk production, meat, or its equivalent, miy 
be used twice daily, during the nursing period. 

Sutter: 

Should be used in moderate amounts. 

Cod Liver Oil: 

Or Its eqmVafent, 2 tcaspoonfuls daily. One of the accepfc^ 
centrate^ of fish liver oils in capsule form is acceptable. 


Additional Food: , 

To meet daily energy requirements and food likes, rtmembenc:? t 
much more food can be eaten during the nursing period than duric:r ^ 
period of pregnancy without excessive weight gain V/hen there ts ^ 
tendency to gain w^eight too rapidly, restrict foods rich in fats, 
or starches, such as gravies, bacon, mayonnaise, fat meats, macaroni. 
ghetti, etc., rich desserts, as pies, pastries, cates, loo much 
chocolate, candy, sweetened beverages, such as ginger ale, ttc 


Water: ^ 

Six to 8 glasses daily unless there 13 need to restrict thu am:--- 

ing the latter part of pregnancy’ 

(It will, of course, be necessary^ from time to time, to v^ry tie 
quirements to meet the individual needs of the patient.) 
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in food habits are advised the reasons for these changes should 
be explained in simple terms. Too much emphasis cannot be 
placed upon the fact that the difference between success and 
failure in obtaining the cooperation of the patient depends 
upon her intelligent appreciation of her dietary needs during 
pregnancy and lactation. This does not mean that she must 
have a detailed knowledge of food values, nor that she must 
sit down each day and check, her diet for its quota of each 
one of the necessary components. A more practical method 
is for her to use a simple daily plan of feeding, expressed in 
certain foods or food groups, which will make certain that all 
the specific requirements are met. Such a plan as the one 
given on page 560 insures adequacy and yet permits much free- 
dom in individual choice of food, while still teaching the patient 
llie dietarj' essentials around which her daily menus should be 
planned. 

It must be remembered that the consumption of the right 
amounts and kinds of foods is onty a part of good nutrition. 
While the mother is learning good food habits she should be 
taught the value of proper rest, sleep, and exercise, all of which 
are so important to the establishment of good nutrition in its 
fullest M-n'^e 
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CLINIC OF DR. JOE VINCENT MEIGS 

From the Surgical Services of the Massachusetts 
General Hospital 


THE SURGICAL MENOPAUSE 
INTRODUCTION 

In this discussion of the menopause all means of bringing 
it about artificially will be considered. Since the physiological 
menopause is due to primary ovarian failure, it is only by 
removal or destruction of the ovaries that it can be produced 
artificially. Diseases of the pituitary gland which may be re- 
sponsible for a permanent amenorrhea and secondary ovarian 
failure are not included except where comparisons with this 
{ype of “menopause” are necessary. Debilitating disease and 
lack of ovarian development are also omitted. By the surgical 
menopause is meant a permanent amenorrhea accompanied 
by the signs and sjnnptoms of the climacteric brought about 
artificially by three means only: radium, roentgen therapy 
and surger}\ 

RADIUM 

That llie radiologic destruction of the ovaries is permanent 
in some cases is not questioned, but in some instances, although 
amenorrhea may be present for a time, the ovary may merely 
be in a slate of lowered actirity and in time may become re- 
anivaied. This has already been shown in many instances by 
the return of the catamenia after radiation castration. 

In young patients greater difficulty is found in bringing 
about a permanent cessation of menstruation than in older 
women nearer their climacteric or menopause. The use of 
lao.iu-n to cause a cessation of abnormal bleeding in older 
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women is an excellent practice, at least so far as it can be 
judged at this time. That there is a distinct danger in the 
use of intra-uterine radium cannot be doubted, and the de- 
velopment of carcinoma of the endometrium in a recent patient 
treated eleven years before brings considerable thought to the 
problem of the later development of cancer in such individuals. 
The frequent occurrence of cancer on the site of a radium or 
roentgen ray burn must not be forgotten, and in any patient 
who has recurring bleeding following radium treatment the pos- 
sibility must be considered. Young women are usually given 
very small doses of radium for the purpose of checking ovarian 
function without destrojdng it. Such doses usually vary from 
200 to 600 millicurie hours. This dosage in all likelihood will 
not cause a permanent cessation of menstruation, and in from 
two months to two years the patient’s catamenia will recom- 
mence. In older patients the dosage that is considered to be 
large enough to produce an artificial menopause is 600 to 2500 
millicurie hours. In most instances the result is satisfactory; 
flowing ceases and menopause S 5 rmptoms occur. However, 
even in some cases that have been given large doses menstrua- 
tion has recurred and the menopause has not been permanently 
secured. It is in these cases that the possibility of malignant 
disease must be considered, for if the treatment is unsuccess- 
ful the presence of an overlooked tumor is a possibility; the 
chance of a granulosal ceU tumor of the ovary is always 
present, and the definite possibility of a neoplasm starting in 
the radium reaction must be kept always in mind. 

ROENTGEN RAY 

Some surgeons, gynecologists, and radiologists prefer to 
use the roentgen ray as a means of establishing the menopause 
in patients who are bleeding or who have fibroids with ab- 
normal catamenia, or in patients where the physician feels 
that the long drawn-out premenopause sjauptoms would cease 
by bringing about the true menopause. 

In young women the roentgen ray is used in small doses 
to cause a cessation of abnormal flowing in the same way that 
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radium is used, but here again the chances are that a permanent 
cessadon will not be brought about. Nevertheless, it has hap- 
pened that in patients with low ovarian iunction (and it is in 
these that abnormal bleeding is often present) a permanent 
cessation of menstruation has occurred and the menopause baa 
been created. This is sometimes very tragic, for the meno- 
pause is not a healthy state for the young because of the sec- 
ondary changes that are brought about in the patient s genital 
tract Avoidance of the menopause in youth should always 
be the rule. In older women with abnormal bleeding and with 
fibroids and other reasons for causing a cessation of flowing, 
roentgen ray therapy is very satisfactory. However, the prac- 
tice of thus treating abnormal bleeding or fibroids without pre- 
liminary curettage and investigation of the endometrial cavity 
is to be deplored. This is a dangerous method, for large polyps, 
carcinoma, sarcoma, and other pathological conditions are 
often overlooked. It has been the author’s misfortune to see 
a number of examples of this poorly conceived type of treat- 
ment; women who otherwise would have had a chance for life 
have been maltreated and all hope of cure has been taken from 
Uiem. Cancer of the endocervix and body of the uterus often 
cannot be discovered by bimanual examination, and in these 
cases the ernploment of roentgen ray therapy without 
curettage to cause a cessation of bleeding and bring about the 
menopause is inexcusable. The amount of treatment given to 
produce the artificial menopause is well standardized by all 
roentgenologists, so that it is not necessary in this paper to go 
into the t},pe and amount of treatment to be given, 

SURGERY 

The safest way of producing the menopause is the surgical 
method, for Iwre the uterus and the ovaries can be removed 
whereas m the radium and roentgen ray menopause they are 
dt be.und m a definitely damaged state. Ovarian pathLgy 
that might be overlooked in radiation treatment can easily S 
,;..;ov. by and Ae patient oned. 

O. :,n ovtttan t„sne in young girta ovaries are 
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not pathologic is a great tragedy, and certainly they ought not 
to be removed unless diseased, in any woman under the age 
of forty-five. Most hysterectomies are done for abnormal 
bleeding or fibroids; it is not necessary in most instances to 
remove the ovaries in order to accomplish the purpose of the 
operation, and conservatism as regards this operation is highly 
advisable. If the ovaries are removed the uterus usually 
should be removed also, for the uterus without the ovaries acts 
almost like a foreign body. It is safer to get rid of this organ 
if it contains fibroids or polyps, for an organ that can grow 
one sort of neoplasm can also grow another of a more serious 
tjrpe. In older women when one is operating for fibroids, 
pol3T)s, bleeding, or cancer it is wise to remove the ovaries, for 
they are already atrophied or abnormal and of no use in the 
body physiology, and the operation of hysterectomy is easier 
when the ovaries are removed than when they are conserved. 
Furthermore, such ovaries in cancer are often the seat of 
metastases, and it is sometimes impossible in gross to deter- 
mine whether such a metastasis is present or not. In the case 
of women between forty and fifty, younger than the climac- 
teric age, the question of removal of the ovaries is more diffi- 
cult, but it is a safe rule to remove them if there is any evidence 
of pathology, and to leave them if they appear normal. The 
menopause should be avoided if possible because of its dis- 
agreeable symptoms and manifestations. 

SYMPTOMATOLOGY 

The menopause, as we have mentioned, is due to primary' 
ovarian failure, and with such failure comes a chain of S3'mp- 
toms and of signs that are far from agreeable. The meno- 
pause is most frequently characterized as the time of hot 
flashes or flushes. This phenomenon may start in the face, or 
all over the body, or ma\" begin in an e.xtremity and rush to 
the face. There is a sense of suffocation and of great heat, and 
frequently the patient tries to get near an open windov.- or door, 
or uses a fan. She is greatly concerned for fear her red face 
will expose her to the comments of her friends, but it is not 
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very frequent that this state is recognized, even by intimates. 
The flash, or flush, is similar to a blush, and it lasts a com- 
paraUvely short time. This phenomenon is, however, a verN^ 
frequent one, and often a patient may have from 1 to 30 per 
day. It is common for rest and sleep to be disturbed by perio s 
of flushing that cause the patient to wake in a drenching per- 
spiration. It is often necessary for the affected woman to 
change her nightgown two to four times a night. This may 
greatly disturb the night’s rest and affects the performance of 
her daily duties. Hot flashes are but a part of her difficulty, 
however, and general nervous trends are well recognized, ir- 
ritability is present and even serious nervous disorders can 
ensue, such as depressions, loneliness, lack of confidence, 
irritability, and even melancholia. 

The physical characteristics also change in some instances, 
though not in all. It is not unusual to see the face become 
gross, the body heavy, and a certain amount of hair develop 
on the lip and chin. A moderate masculinization occurs in 
quite a few cases, but in some a more marked change toward 
the male tspe is seen. In others, however, femininity pre- 
dominates; no one can fail to recall many old ladies of the most 
feminine Uq)es, yet these women have had a menopause for a 
number of years. Obesity also occurs, but may be due to a 
change in eating habits rather than to any change in the 
piluitaiy or other endocrine glands, hlany old ladies are 
slender and fragile, and obesity and grossness are not always 
typical of the menopause. 


Pliysiologically also there may be a change. A very 
femimne person may become dominant and commanding, and 
may assume definite male characteristics in her reactions to 
life. The libido may cease, but in some instances it shows a 
.l. fimte increase. Occasionally a woman may lose all interest 
in the opposite sex. only to be intrigued by her own These 
h.nv,.v,.,, „c uBMMal and almost pathologic signs of 
... Ccnamly as ne look about and see the numbers 

M ..l.ur «omm udl past the menopause rrho are living more 
.....•.. ■.■.■.ealy than ever before ue hesitate to classify le few 
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acquaintances who have signs of grossness and masculinity as 
normal older women. Some women who have suffered all their 
lives from dysmenorrhea, from the fear of childbirth, and from 
excessive flowing are completely made over by the climacteric, 
and look upon it as a relief from the dreads of younger years. 
These women bloom during the change, and live lives of great 
pleasure, having thoughts and ideas never before possible to 
them. Too much has been written about the ugly side of the 
menopause and too little about the great possibility of a more 
perfect and happier life. Just as before the menopause there 
are feminine and masculine women, retiring and aggressive 
women, weak and strong women, so after it the same con- 
trasting tjqDes are found; the few instances of definitely path- 
ologic changes are usually taken for the normal climacteric, 
so that a legend has been built up that terrifies all women who 
hear of it. 

PATHOLOGY 

In the radium or roentgen ray menopause certain changes 
take place in the ovaries that should be recorded here. These 
two organs atrophy, primordial follicles disappear, graafian 
follicles fail to form, and the entire ovary becomes fibrous. 
Even the interstitial cells and active stroma so evident in all 
ovarian tissue vanish, and all that is left is a tough, white, 
wrinkled ovary with an occasional cystic area surrounded by 
tough, hyalin-like connective tissue. 

In the artificial menopause of any type the breasts atrophy, 
the epithelium that is usually stimulated by the ovarian hor- 
mones becomes inactive, and throughout the gland connective 
tissue is predominant. The breasts become smaller and firmer 
in the sense of being homogeneous and tough, and are often 
pendulous without the usual soft fulness. The uterus atrophies 
markedly and resembles the Juvenile uterus, the length of the 
body approximating that of the cer\dx. There is but little 
muscular structure left, and the proportion of connective tissue 
is increased. The endometrium atrophies and in many in- 
stances but one layer of epithelium, either cuboidal or colum- 
nar. lines the ca\dt>'. Occasionally the endometrium retains a 
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Structure, but the glands are often parallel to the musculature 
and not perpendicular as in the active sex hfe. 

The cervix becomes more conical and pointed, and the ex- 
ternal and internal ora are much diminished in size. Often 
the os may partially close, thus causing a pyometrium as the 
cervical cicatrix prohibits secretion from escaping. The epith- 
elium is continuously desquamating, and eventually this cast- 
off tissue becomes softened and infected and a pyometrium de- 
velops. The vagina atrophies and the mucous membrane is 
often red and infected. This is due to the fact that the tissue 
of the vagina cannot resist moderate infection which adult 
tissue prior to the menopause would be able to resist. Fre- 
quently adhesions are formed owing to excoriated areas of 
ucous membrane sticking together. The possibility has long 

•is vagina and cervix with 

The “'nts. 

vascularity, becoSg SeToT'The !T 

hlerated, and somefimpc mmora are ob- 

find. It is in this stat. 7^ ’^^mnants of them are hard to 

cbangos occur and ae L is'^n “dt" 

Soi^rra-S^ 
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'r~- 

or incLdon'ot ''iich necessitatB 


‘■7™" or iocWonh7e~P» 0”' 00003*, 

0 patholopy 01 a,, ‘0 guess concerning 

«4^s‘r :r”“- ^o 

prolan A. I. sh^dToUr^ S: 



570 


JOE VINCEOT MEIGS 


other glands overact on account of this hypertrophy, but it is 
well known that myxedema, or at least lowered rates of thy- 
roid activity, follow upon the menopause rather than hyper- 
thyroidism, which is not common. It is possible also that the 
adrenal may secrete less than formerly, although this is pure 
speculation. The hot flashes of the menopause may be due 
to an overstimulation of the adrenal with consequent hyper- 
secretion of adrenals, and thus be partly responsible for tlie 
vasomotor phenomena. It is reasonable to assume that the 
masculinization seen in the menopause is due to oversecretion 
of the hormone of the adrenal cortex, which in neoplasms of 
that organ causes such severe changes to the masculine side. 
It is more Hkely, however, that after a temporary hypertrophy 
of the pituitary the gland secretes less and less of the thyro- 
tropic and adrenotropic hormones. 

Hypertension of the mahgnant type or of the milder type 
is often present at the time of the menopause but lack of estrin 
(theelin) or increase of prolan A has not yet been established 
as the real etiology. It is true that hypertension does occur 
at this time, but whether it is entirely due to failing ovarian 
function is not quite certain. 

BIOLOGIC CONSIDERATIONS 

In studying the menopause in the ovarian dysfunction 
clinic of the Massachusetts General Hospital, Albright has 
attempted to show in a series of papers what happens to the 
two hormones that can be assayed. There is an absence of 
estrin (theelin) in the true nienopause, and there should be, 
for without the ovary no estrin is secreted. The prolan of the 
follicle-stimulating type of the anterior pituitary increases in 
amount. It is very' probable that there is prolan present in 
every’- menstruating woman, but it is apparently not great 
enough to be found r\-ith the method of e.xtraction employed in 
Albright’s laboratory’. It was noted in his experiments that 
the sjnnptoms of the menopause do not follow directly upon 
the absence of estrin, for after surgical removal of the ovaries 
the estrin is at once negative, yet flashes do not occur for two 
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weeks to a month later. It was also noted that when estrin 
made its appearance in the urine following administration of 
the hormone as treatment the number of hot flashes did not 
diminish until the prolan content was reduced or completely 
removed. It is also apparent that hot flashes fluctuate in 
numbers and that the fluctuation is in some way connected 
with the fluctuation of the amount of prolan A in the urine 
and not related to estrin. For these reasons he suggests that 
prolan A is in some way connected vrith the occurrence of hot 
flashes rather than lack of estrin. 

Simple amenorrhea does not necessarily mean the meno- 
pause, for in various studies it was found that when no prolan 
A and no estrin were present hot flashes were not a part of 
the picture. It is therefore evident that such a type of amenor- 
rhea, which might be confused with the menopause, is due to 
a secondary ovarian failure, to a primary failure of the follicle- 
stimulating hormone (prolan A) of the pituitary. Such 
patients may have a normal ovary capable of secreting estrin, 
but the pituitary, its governor, does not stimulate it to do so. 
One is able to differentiate the type of amenorrhea by a study 
of the twenty-four-hour specimen of urine and of the first 
morning specimen. WTien a given patient has no prolan A 
and a normal estrin pattern she is considered in a normal state. 

Chart 1 gives the various patterns of the three types of 
ca^es under discussion: the normal, the secondary ovarian or 
liituitar\’ failure, and the primary ovarian failure. 


CHART 1 


Noimal 

Pituitan’ failure 
Ovarian failure 


Prolan A 
0 
0 

•- + 


Estrin 

+ 

0 

0 


it™ i1,c chart one should be able in most instances after 
conTu, assav the urine, to de.emune dte class into Cbi* 

treatment 

In Wvr-v.nv. paticnL= with the menonautp H 
i ' ..nlv two t’-nc-. tc, n • ™pause It IS necessary to 

■ . i...ncs. to bnng estnn back into the urine and 
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to reduce the amount of prolan A present. Some patients are 
very resistant to treatment and it is necessary to give large 
amounts of estrin to bring about the desired result. It is 
reasonable to assume that the estrin given by mouth acts as 
an inhibitor of the pituitary and thus less prolan A is manu- 
factured, and if prolan A is in any way responsible for hot 
flashes its diminution should lessen their number. 

It is better in treating patients suffering from nervousness, 
irritability and hot flashes to give estrin in effective amounts 
at the onset than to give small amoimts and build up to an 
effective dose. This is so because such patients are skeptical 
of treatment, and if such treatment is a failure in the first 
week or two it is often difficult to persuade the patient to 
continue. Therefore, the method of treatment should be to 
give large doses at first and then cut down as necessary. That 
the treatment is expensive there can be no doubt, but once a 
proper dosage is established it can be cut down slowly to an 
amount the patient can afford. There is no doubt that given 
satisfactorily this treatment is eminently successful. Two in- 
jections of 50,000 international units per week should suffice, 
but an easier method of treatment is to give estrin by mouth. 
In the ovarian dysfunction clinic, prog}mon has been used with 
great success, and this has been carried on just as well in 
private practice. The method used by the author is to start 
a patient on two 600 rat unit tablets of progynon each day, 
and after a week, if no relief has been obtained, to raise it to 
3, or to 4 or 5. After relief has been experienced the amount 
is cut down to 1 per day, 1 every other day, 1 ever\' third 
day; then 200 rat unit tablets, 1 a day, 1 ever>^ other day, 

1 every third day; and then to 45 rat unit tablets, 2 per day, 

1 per day, and 1 every'' other day, or whatever dose wall keep 
the patient comfortable. There is no doubt that nearly all 
hot flashes can be stopped, but to make a patient comfortable 
it may be necessary' only to reduce them, and not to stop them 
entirely. The only measure for the proper do.se i<= the comfort 
of the patient. 

It is interesting that estrin given subcutaneously, by mouth. 
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or by means of vaginal suppositories relieves and improves 
the senile vaginitis experienced by menopause paUents. x lany 
of these xvomen, complaining as they do of pruritus vulvae, 
are also relieved to a great extent by the use of estrm either 
subcutaneously, by mouth, or by suppository (more often by 
suppository' than by either of the other two methods). The 
treatment can be foUowed by frequent vaginal smears, tbe 
presence of large squamous epithelial cells with nuclei, with 
or without pus cells, determining that a satisfactory change 
has taken place. This observation can be easily made in the 
office by removing a drop of discharge, placing a drop of water 
upon it, and examining it, tmstained, under the high power of 
the microscope with the light cut partly down. Once the 
physician knows that the cells have changed, he will be able 
to assure the patient that her itch and discharge will presently 
clear. AU cases of pruritus vulvae are not ctured in this man- 
ner, but those due to vaginal discharge of the serule type are 
in many instances relieved of their symptoms. 

Hormone treatment of the menopause is not the only 
method of helping these unfortunate patients. The use of 
carefully planned sedatives to assure them sleep at night, and 
thus enable them to handle their daily problems, is of great 
value. Sleeplessness coupled with nervousness, irritability, 
and so forth, is such a bad combination that if it can be broken 
up and the patient freed of at least some part of her symp- 
toms. great relief can be expected. 

The use of very strong iodine in the vagina with the patient 
.moMlKH’zed helps in great measure to cure the terrific senile 
xnuinuU nnd disagreeable pruritus. 


COKSEHVATIOK OF THE OVARIES 
I n .any discussion of the menopause, mention must be mad 
.. Ac Inc. mam- surgeons and Ejmecologists think Ta 
Ac symr-ioms arc no worse alter Ae rentova] boro'ari 
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available continued observation of both types of cases has led 
me to conserve one or both ovaries whenever possible when 
doing a hysterectomy on patients under the age of forty-five. 
It is felt by some that it is even more satisfactory to leave in 
a part of the endometrium so that a normal amount of men- 
struation may continue to occur, but this has not been my ex- 
perience; the effect of such small bleeding is to cause constant 
worry and distress to the patient. In many instances it has 
been necessary to remove the retained cervix and its accom- 
panying endometrium so as to put the patient mentally at rest. 
Figures that can be made to prove everything are available 
in the literature concerning hot flashes and ovarian conserva- 
tion, so that it is an easy matter to advance any procedure and 
prove it as best for the patient. My own opinion is that in 
doing a hysterectomy in a young person up to forty-five years 
of age, conservation should always be practiced; that from 
the ages of forty-five to fifty it should be practiced if the 
ovaries appear normal to the individual operator; and that 
after fifty or after the menopause has occurred it makes no 
difference. Yet there are others who differ from this opinion 
and say that even in the atrophic state the ovary has a func- 
tion, and that after removal of such ovaries patients show a 
definite lack of some factor that was important to them. 

In an endeavor to determine how long the conserved ovary 
or ovaries of young people hold off the menopause, a study was 
made of 10 patients operated upon five years previously, the 
women at that time being less than forty years of age. Prolan 
A determinations were made four months apart on these 
patients five years or more after operation. Prolan A is rarely 
found in a normal individual, and if it were positive on two 
occasions this was taken as proof of at least the increased 
pituitary" function that is found so commonly at the meno- 
pause. If this finding were also accompanied by a symp- 
tomatic menopause (hot flashes, etc.) then it could be 
concluded that the menopause had taken place. If, on the 
other hand, prolan A was negative — and it rarely is in a patient 
who has had the menopause — on two occasions four months 
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apart, and if the patient had no symptoms of the menopause, 
we might conclude that it has not been reached, m spite ot 
the fact that the uterus, and in some cases one ovary, had 
been removed. 

The results were quite striking. Three patients on both 
occasions had positive prolan A determinations and symptoms 
of the menopause, whereas 7 had two negative prolan A tests 
and no sjTnptoms of the menopause. This small study is open 
to severe criticism on the ground that estrin determinations 
were not made, but it was so difficult to obtain twenty-four- 
hour urines for these determinations that it was decided that 
the presence or absence of prolan A and the presence or 
absence of symptoms of the menopause would have to suffice 
to allow deductions. There was no common factor in the 
series, either in age or total or supravaginal hysterectomy, 
ljut all the patients who had the menopause had only one 
ovaiy' left in. On the other hand, only 3 of 8 cases .with one 
ovaiy' left in had developed the menopause. 

It was therefore deduced from this study that the proper 
procedure in order to avoid menopause symptoms is to con- 
scn'c as much ovarian tissue as possible and to protect the 
blood supply of the ovaiy^ carefully; this implies that the tube 
is not to be removed unless necessary, and that if it is re- 


moved it must be taken off at the tubal side of the mesosalpinx 
in order to preser\-e the back-and-forth anastomosis of blood 


vossols^ in the mesosalpinx. The ovary should be allowed to 
M.ay high in the pelvis, special effort being made to keep the 
infvmdibulopelvic ligament with the ovarian vessel in it loose 
and free from tension. The practice of tjnng the round liga- 
mmu and the ovarian vessels together and attaching them to 
the top of the cerN-ix or vagina considered an unsatisfactory 
m. thod of prc,=crx-mg a proper blood supply for the ovary 


COKCLUSIOKS 


\ Tite menopause is a phenomenon of 

•...•'r.re 


primary ovarian 


l.=< e.r.Tcachin, ph>,iol„gic. psychic, and physical 
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3. Its presenting symptoms are usually those of hot flashes 
and increased nervousness and tension. 

4. It is probably connected with increased prolan A rather 
than decreased estrin. 

5. Its relief is effected by means of sedatives plus treat- 
ment with estrin (theelin) either by mouth, subcutaneously, 
or by suppository. 

6. Whenever possible the surgical menopause should be 
avoided in youth, and conservation of ovarian tissue ought 
always to be practiced. 

7. Proper conservation means an anatomical consideration 
of the blood supply of the ovary. The tube should be removed 
as far away from the ovary as possible and there should be 
no tension on the infundibulopelvic ligament. 

8. In at least 7 out of 10 patients operated before the age 
of forty conservation was successful in preventing menopause 
s}Tnptoms and prolan A was absent in two urine specimens 
five years later. 
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the Department of Neurology, Harvard Medical School 


THE DIAGNOSIS OF MULTIPLE SCLEROSIS AND THE 
OUTLOOK FOR TREATMENT* 

Introduction. — Multiple sclerosis is in many respects a 
peculiar disease. The symptomatology is protean and wMe 
there are several characteristic syndromes, a large proportion 
of cases fail to correspond to any of them, especially in the 
early stages. The “Charcot triad” may be so closely imitated 
b}' other diseases that a diSerentiation can only be made by 
autopsy. The course of the disease is irregular and unpre- 
dictable. The result of this diagnostic uncertainty is reflected 
iti any attempts at a statistical study of etiology, prognosis 
and treatment. 


The one secure starting point ior any discussion of multiple 
sclerosis is its pathological anatomy. Nothing else can give 
us as clear an idea of what kind of a disease it really is. 'For- 
(nnately. recent work has tended to simplify rather than to 
complicate the subject. 


Pathology in Relation to Symptomatology. — ^The char- 
nctr-Tistic anatomical change in multiple sclerosis is the oc- 
cvivreiirc of numerous scars scattered throughout the central 


m vvon- system. Indeed, by the time death occurs it may be 
.V.iacnlt to find .any part of (he brain or cord which is entirely 
'.uuv'.al There are certain areas of predilection- 

’ u- optm tten-es, the periventricular region, and the pons are 
-.--J u-,vanahly auected. The sers are of various ages, and 
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there is nothing unique about the process of healing, the rather 
compHcated details of which need not concern us here. What 
is of clinical importance is, first that lesions showing every 
evidence of recent origin (edema, myelin in the early stages 
of breakdown, perivascular infiltration with glial cells) occur 



Fig. 35. — Plaque from the cerebral white matter of an old case of multiple 
sclerosis. The center of the demyelinatcd area is composed of firm fibrous 
glial tissue. The edges contain myelin fragments in the process of breakdown, 
and an acute glial reaction with perivascular infiltration. Mason stain, X 

in practically ever>- case, about the edge of or adjacent to old 
fibrous scars fFig. 35 1. .Second, these fresher lesions go 
through a stage of acute edema before settling down to a 
relatively fi->;ed state. And third, that e.xten.dve and obviou.dy 
irreparable changes are found not only in the myelin but in the 
2 ^ 5 -(^\*linders of mo^t plaque^ (Fig. oO). The e.xtent of the 
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loss is indicated by a recent study of 35 plaques from 11 cases. 
Axis-cydinders were found practically absent in 18 of tbe 
lesions, and greatly reduced in 13. 

The practical significance of these facts is obvious. First, 
because lesions are always multiple, the diagnosis is always 
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less degree, and again, the picture as a whole must be unusually 
characteristic to justify an absolute diagnosis if no remissions 
have occurred. Third, symptoms of long standing are usually 
permanent. More will be said below concerning patholog}^ 
in its relationship to etiology, prognosis and treatment. 

From a purely clinical point of view, perhaps the soundest 
way of giving a rapid survey of the possible manifestations of 
multiple sclerosis is to refer to the tabulation, which is taken 


TABULATION 


Totai. Number of Cases Studied 141 (Made Cases 77, Female 64) 
Symptoms and Signs Enumerated in the Order of the Frequency of Their 

OcCtJRRENCE* 


C05«J 


1. Abdominal waU reflexes were markedly diminished or 
absent in . . 

2 The chief complaint was weakness and stiffness of one 
or both lower extremities 

3, Nystagmus was present in 

It was chiefly faoruontal. 

Horizontal and vertical in 
Horizontal and rotary in 

4. Babinski^s sign was present bilaterally in 

UnilateraUy in . . - 

s. Tremor was present in the extremities alone in 
There was also tremor of the head in 
6 Ataxia and adiadokokinesis were present in . 

7’ Deep reflexes in the lower exU^mities were increased m 
Ankle clonus was present in ^ 

Patellar clonus was present in 

In 3 instances the knee jerks were diminished (tabetic 

type). . . 

8. There was a history of 1 or more remissions m 

9, There were bladder symptoms in 

Urgency was present in ^ 

Delay in starting urinary stream alone or m corabiru^ 
tion v.ith urgency in 28 cases and incontinence in 


118 

115 

99 

17 

3 

94 

16 

78 

31 

66 

126 

61 

29 


59 

57 

IH 


Per 

cent 


83.7 

81.7 

70.0 

12.0 
2.0 

67.0 
lU 
S5J 

22.0 
47.0 
90 0 
43 JO 
20i 


42.0 
40 0 
12 6 


21 cases. j 360 

,, Speech was hesitant or othen^ise disturbed in 

♦ From ■•General S>-mptomatology and DiBerential Diai^osu of Dh«m- 
ued Sdero^Ls” by B. Sachs and E. Friedman. In: Multiple Scleroo.. Pub^ 
ation of the .AModation for Research in Nercous and Mental 1 1 t 
Hoeber, Inc, Publishers. 
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Cases 

. 43 

11. The gait was spastic 

• • 46 

Spastic ataxic in 

Ataxic alone in 

12. There was evidence of facial weakness in * ^ 

The other cranial nerves were very much less involved. 

The tongue deviated to the right in 


The vestibular ner\"e showed no response to stimulation 


Of the ocular muscles the internal rectus was involved 
in . - 


The external rectus was involved in 


Objective disturbances in posterior column sensation 

were present in 

Mild changes in pain, temperature and touch perception 

were noted in 

(Among these were cases with hj^ieralgesic zones.") 

Astercognosis vas noted in 

1 S 'I'licrc was a histoiy* of diplopia in 

IG Cremasteric reflexes were diminished in 

(Of the males cases.) 

17 Mental dianecs were noted in 

I’liey were largely those of mental infantilism and signs 
of neuroMc or neurasthenia. One patient was in a 
Male bovpiial with the diagnosis of dementia praecox. 
One i^atirnt showed the picture of Korsakoff’s psy- 

dlOMS 

1 motK.nal mMabihiy with explosive laughter occurred in 
Ihid'ts oi memory occurred in 
"'pm.,.! itndi^ne" w*as present in 
It V ehi( fly middorsal. 

Tliirt V a of trauma in 

t 1 chM.urharict's were noted rarely, 

vi-f irreeuhr in 

T; ' ' V , i'.urciih to Ught in . 

'-it v;.‘ in 

. ' t. . ry c.f ntorlcd diiiints in . , . 

;■ •••■r.rv vert ncted in . 

.V- :r. rt— J centre) evert seta b env of 


5 

3.5 

4 

2.8 

3 

2.0 

2 

1.4 

6 

43 

2 

1.4 

3 

23 

46 

32.6 

11 

73 

25 

17.7 

43 

30.0 

24 

17.0 

23 

163 

5 

33 

31 

29.0 

I '? 

22.0 

22 

153 
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from Sachs and Friedman.* The signs and symptoms tabu- 
lated occur in almost every conceivable combination. Symp- 
toms not given in Sachs and Friedman’s table, but which have 
been observed in cases of multiple sclerosis in this clinic, in- 
clude convulsions, paralysis agitans, trigeminal neuralgia and 
other “neuralgic” pains, muscular atrophies, and oscillopsia.® 
Mild leukocytosis and fever are common.^ Stubborn consti- 
pation may be a most anno 5 dng symptom. 

A characteristic phenomenon is the transient first symp- 
tom— often little noticed, and only recalled by effort on the 
patient’s part. In a recent survey. Dr. Madelaine Brown found 
that 32 of 52 undoubted cases observed at this clinic gave a 
history of such a temporary manifestation at the onset. Numb- 
ness or weakness of one extremity or staggering were the com- 
monest early symptoms, but diplopia and retrobulbar neuritis 
made up an important fraction of the group. 

The age incidence of multiple sclerosis has been given by 
von Hoesslin'^ as follows: 1.4 per cent (of 516 cases) began 
before the age of ten years; 68.8 per cent between twenty and 
forty 4 per cent after fifty. There have been reported in- 
stances of more than one case in a family, and I have seen two 
p“s of sisters so affected. The possibility of a mistake ,» 
Lgnosis from the hereditary ataxias is, however, a real one 

tMackav and HalF). 

^ PreeWating Factors.— The onset of multiple sclcrosi.s, 
and the occurrence of exacerbations are not preceded by any 
unLal event in the majority of instances. The new symp- 
tom may develop so insidiously that it is impossible to ^ 
it but about as often, the patient can say that it began at . 
certain hour. Occasionally, attacks are “apoplectiform. In 
1 minority of cases, the disease begins or is grossly exacerbat 
‘ factors Von Hoesslin found about 30 per cent 

S's" « -ords .hicb he studied pcrsonuiiy. 

by'thc influence 
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Injury' and accident 
Pregnanc>' and labor 
Febrile diseases - 
0\*crexertion 
Chilling 

Fright and emotion 
Poisoning 


Per cent 
. 11.4 
. SZ 
. A2 
. . 3.9 

. . ZS 
. . 2.0 
. . Oi 


have irregular menstrual periods toward the end of her course. 
Preceding each one she would have a two days fever, and 
become completely paralyzed, often unconscious. Each of 
these events marked a step downward in the progress of her 
disease, which was practically stationary between them. I do 
not remember any female patient with multiple sclerosis who 
has gone through several pregnancies without an exacerbation. 

The Spinal Fluid. — ^Examination of the spinal fluid is the 
only laboraton,’^ examination of great positive value in the diag- 
nosh of multiple sclerosis. The following data, based upon 
1068 cases, is borrowed from Merritt’s article.^ The cells 
were found to be increased (taking 5 as the upper limit of 
normal) in 28 per cent of cases. An abnormal amount of 
"globulin." as measured by qualitative tests such as the Pandy 
or Ro.^'i-Jone.c, was found in 45 per cent. Quantitative deter- 
min.-itinn of protein revealed an increase above the normal in 
24 per cent of the cases examined. Abnormal gold-sol curves 
were found in 71 per cent of fluids examined, a first zone curve 
being the ty)u> most frequently found. A slight increase of 
pi (-Mire i> occasionally reported. In only 17 per cent of cases 
w.iv th(' nnid entirely normal. On the whole, increase of cells 
..1 protein occur.v .dightly more often in cases showing progres- 
sion tiian in those that are stationaiy. 

hA.uerhations occasionally appear to be precipitated by 
Inn'l'.x puneture. Much should therefore only be performed 
whin a ual di.-mnoMic indication exists. The effect is prob- 
ohK not to \v .ascribed to drainage of fluid, for I have seen 
Ih., na.aums ioho^^^nc venepuncture and other minor pro- 
Tttey are probably mediated by emotional dis- 
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It is the exception rather than the rule that the diagnosis 
of multiple sclerosis can be made positively on the basis of 
typical manifestations. More often it is made by the exclusion 
of such conditions as tumor of the brain stem or cord, neuro- 
S5T3hilis, syringomyelia, and combined system disease. An 
especial difficulty may be encountered in the diagnosis from 
the hereditary ataxias (Mackay and HalF). In this group of 
diseases, the symptoms of multiple sclerosis may be imitated 
so closely as to deceive the very elect. The occurrence of 
other cases of organic nervous disease in the same family, the 
chronic course without remissions, and the absence of the 
characteristic spinal fluid picture are aids in diagnosis. 

I shall make no attempt to set up criteria of differential 
diagnosis from disseminated encephalomyelitis, diffuse scle- 
rosis, and neuroptic myelitis. It appears probable that these 
diseases represent variants of the same fundamental disease 
process, and transitional forms between the various groups 
occur.® 

Course and Prognosis. — The usual current impression of 
multiple sclerosis is that it is a disease of relentless progres- 
sion, bringing early and prolonged helplessness. Such cases 
do occur, and it is difficult to find a more tragic group in all of 
medicine. Of the S3 'patients followed four years or longer 
by Dr. Brown, 11 are dead, 21 were helpless when last seen, 
or if dead, had been helpless for periods up to twelve years. 
It is common for a patient to survive three years after becom- 
ing bedridden, but rare for him to survive over six. 

This is not the only possible outcome, however. Three of 
the patients who had at one time presented an unmistakable 
picture of multiple sclerosis, considered themsclvc.s pcrfccth 
well. Nineteen others were still ambulatory, and -ome of 
them at work. Remissions up to twenty years in length an- 
recorded by von Hoesslin" and one of his patient>^ Mir\-ivcd the 

first sjTnptom by fifty-one years. 

The severity of the early symptoms appears to have little 
bearing on the* ultimate prognosis. Thus, a patient who ten 
vears aso was completely paralyzed in all extremitie.^. with 
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various cranial ner%'e palsies so that he had to be tube^ fed. 
has since recovered except for a slight limp and is earning 
living On the other hand, sudden, fatal exacerbations may 
occur in the course of a chronic progressive case. 

The Problem of Etiology.-All that has been said so far 
concerning multiple sclerosis is a matter of ivell-documented 



Yiv *7 '-T)jrombu 5 from the edge of a plaque m m old case of multiple 
'.1(10^1^. which dcaih occurred during an exacerbation. Endothelial cells 
nivadmg an amorphous mass of platelets. A tangle of fibrin is seen in 
i))< jK'ht h:,nd ^idt ot ihe lumen Mafson stains oil immersion. 

u!)-irvatioii, lo which few neurologists can take exception. 
Wlifii wt- come to the question of etiologr', and thence to that 
ul iie.a mem. unanimity vanishes. A large number of divergent 
ei'.en :r.mu:aiy erxlusive guesses have been made in regard 
d'.< e^M-mial naiure of multiple sclerosis. They have re- 
> ■ ml> iK-en ^^ri! reviewed by Brain^ and by Brickn'er.^® It is 
V’ mv n-,;nc r. n-diou.^ waste of time to enumerate them again, 
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3nd to assombJe the arguments which are held to support or 
confute them. I shall merely present an outline of the point 
of view which has gradually forced itself upon the workers in 
this laboratory who have occupied themselves with the sub- 
ject for the past eight years; but before doing so, I feel I 
should warn my readers that these views are bitterly opposed 
fay some authorities who have commited themselves to other 
opinions. 

All of the data which have been collected by the group who 
have collaborated under the Multiple Sclerosis Fund has 
pointed to thrombosis of capillaries and venules as the origin 
of sclerotic plaques. Such thrombi (Fig. 37) have often been 
observed in various organs of the body in autopsies of patients 
d5dng from infectious diseases, certain forms of poisoning and 
without obvious cause. They have been produced experi- 
mentally by Kusama’^ and others by injections of homologous 
serum and other proteins, tissue extracts, suspensions of dead 
bacteria, bacterial filtrates, colloids, ether and metallic poisons. 
They occur frequently in allergic lesions. In cases of multiple 
sclerosis,^" of some forms of encephalitis, and of carbon mon- 
oxide and nitrous oxide poisoning, they occur not only in the 
vicinity of the cerebral lesions but diffusely throughout the 
body.^^ 

The relationship of the plaques to the thrombi is shown by 
the fact that all of the characteristics of the sclerotic plaque 
(including the so-called “inflammatory” phenomena) may be 
produced experimentally in animals by venular obstruction" 
and may also be observed in human pathology as a result of 
venous (more rarely arterial) obstruction of any origin." 
Confirmatory^ evidence has been secured by the special methods 
of micro-incineration’“ and by a demonstration of abnormali- 
ties of vascular architecture." 

A comparison of the list of apparent precipitating factors 
given above will show that it corresponds closely uith a list 
of factors accelerating the clotting of blood. Simon and Solo- 
mon have shown that there is a lability of coagulation time 
in many patients mth multiple sclero.sis." 
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Criteria of Treatment.-If the hypothesis of the nature 
of multiple sclerosis just outlined can be accepted, it wou 
seem a priori unlikely that any of the methods of treatment so 
far proposed should be particularly effective, and it has been 
my experience that none of them are. I have seen a large 
number of patients treated in this community and elsewhere 
with antiseptics such as the arsenicals and antimonials, forced 
spinal drainage, resection of the sympathetics, administration 
of anlogenous vaccines, quinine, artificial fever, and vitamin 
therapy ydthout being led to believe that any of the procedures 
have produced a change for the better in the course of the dis- 
ease. Some of them clearly produced a change for the worse. 
To be sure, the proponents of each form of treatment report 
a certain proportion of successes, but the frequent occurrence 
of remissions makes their evaluation difficult. The tendency 
to euphoria and naivety which so often accompanies the dis- 
ease increases the difficulty. 

Is it, then, hopeless to establish any criteria of the success 
of treatment? Certainly not. The accepted, obvious facts 
of pathologN’ lay do\wi certain limitations. As we have already 
^e(‘n. the formation of the lesion goes through two stages. The 
lirsi is that of parenchymal damage or destruction, and there 
i> every evidence that this is ordinarily a brief process. Then 
there is a stage of recover^^ of the less damaged tissue elements, 
and reparaVorv* gliosis a process extending over months or 

yearh. 


Jt h impossible to conceive that any treatment whatever 
mu poic nni' axous iu the central nervous system, and hard 
to una^^mc ihoi the recovery oj damaged axons can be ac- 
. . In oted ( uuk-s possibly by improring faulty nutrition) . The 
0 , a ,crvr„ treatment should be judged not on the basis 
on exist, ng syniptoms, but on its success in pre- 
nm.e i< cpscs. 1 kno\Y of no treatment that does this. 

To br the- available statistics of the occurrence of 
M inadequate. To remedy 

' l ^^"Ckner of New York has been 

commission appointed by the 
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Amencan ^Neurological Association to studt’ the subiect. bv 
reporting on groups or cases carefully observed, over a period 
of five years, under \-arioiis forms of treatment.^^ A control 


series of o2 patients vrio have received no sx'stematic treatment 
has been observed by Dr. ^ladelaine Brown at this dinic. 
While the investigation is still incomplete, and represents only 
a fragment of tie study, some facts of interest may be gleaned 
from it. One is that in about 60 per cent of the cases, the 
initial s^miptom disappeared spontaneous!}-. This comes veri' 
close to the proportion of favorable cases reported improved 
by practically any method of treatment (Brickner^^l. and it 
is ail the more striking because the group contains many wholly 
unfavorable cases, in which the disease necessitated confine- 
ment to a hospital for chronic diseases or asylum almost irom 
the onset. Three of these patients considered themselves well, 
and 12 were working. These figures also come close to the 
most favorable reports of tlie enects of treatment. 

What Help Can We Give to a Patient with Multiple 
Sclerosis*? — The fact that no satisfactor\- specific treatment 
for muluple sclerosis has yet been established does noi mc.an 
that nothing can be done for patients suffering from thedise.a?e. 
At many points, the doctor's attitude and advice may make 
the difference between comfort and misery. 

In the first place, the problem alwat's comes up whether 
and when to announce the diagnosis to the patient. This is a 
matter of personal polic}' for every physidan to decide in each 
indiridual case, hly onm point of view is that the situation 
must eventually be faced, and tiiat it is usually belter to have 
the depression whidi is often precipitated by the disclosure at 


a lime when there h still hope that 


i.mprovement nt,a}' occur t- 


mitigate it. The 
multiple sderosts 
disease as t so.".: 
about the cause of 


blow may be softened by poiniinc out th.m 
is by no means such an invari.ably hopeli-s- 
eri.mes stared, chat more has bcx-n learned 
ti:e disease in the las: decade than in .all the 


rest of the century since it v.-as first described, and that there 
is some reaso.n tor believing that an effective treatn'e.-t: n'.'.y 
be found before many m.ore years are ovt-r 
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The real advantage of this candor lies in the fact that the 
patient may then often be saved the time, trouble, expense, 
and much greater aggregate disappointment which results from 
going from one enthusiastic therapist to another. 

A careful surs'ey of the patient’s general health and hygiene 
should never be omitted. Of particular importance is a search 
for foci of infection, especially tonsils, teeth and sinuses. 
.\nemia may be present, and should be corrected. The patient 
should have a diet which is on the meager side, and should avoid 
adiposity. Exercise within his strength is to be recommended. 

I have seen no advantage from prolonged rest in bed for pa- 
tients able to be about. In female patients, pregnancy is to 
be avoided. It is my impression that most sufferers from 
multiple sclerosis do best in a warm, dry climate. 

There are certain forms of symptomatic treatment which 
should be more widely known. INTiere spasticity is particularly 
anno\dng, small doses of bromides are often of striking bene- 
fit. .Mcohol in moderate amounts may be useful, and does not 
seem to be particularly dangerous. The frequency and urgency 
of urination can often be allewated by the use of sandalwood 
oil and atropine. An important point is that the urgency will 
often pass off if the patient makes up his mind to disregard it 
or distracts his attention with something else.* Patients with 


liemiataxia may learn to avoid staggering by habitually leaning 
toward the more normal side. The disagreeable sensation of 
^lal->l^inp the ground with the toes which is a common com- 


ponent of the spastic gait may often be mitigated by practice 
in placing the lice! on the ground first, and rolling the weight 
.along the outer edge of the foot to the toe. Foot drop may be 
avoided by orthopedic apparatus. Subarachnoid alcohol in- 
ifciton-'" may be tried for radicular pains. 

In the treatntent of spasticity, massage and electrical stimu- 
humtr are to be avoided, as they merely increase the excessive 
onus. The foot placement e.xerckes, so useful in tabes 
. a-c e>v in oases m which the difficulty in walking is the 

Jii.r r,' v’fV r“- ' ^ '•o ray lortaer assod- 
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result of intention tremor. Special “telescopic” spectacles arc 
available for patients whose loss of vision from optic atrophy 
is relatively fixed and constitutes the most disabling symptom. 
When the bladder is completely paralyzed, an automatic tidal 
irrigation apparatus should be installed.^^ It also promises 
some benefit for cases of spastic, irritable bladder. Motorized 
wheel chairs may be of use to certain patients who are unable 
to walk. 
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THE TREATMENT OF URINARY TRACT INFECTIONS BY 
MEANS OTHER THAN THE KETOGENIC DIET 

There is no perfect universal antiseptic for the treatment 
of urinarj' tract infections. Antisepsis alone is far too simple 
an approach to be adequate for cure in difficult cases. Even 
if it produces apparent cure recurrence often promptly takes 
place. For successful combat against stubborn infections other 
factors besides drug administration must be understood by the 
attendant physician if he is to be able to furnish that attention 
to detail which is an essential to success in the treatment of 
tlie infection and a safeguard to the patient. A perfect' anti- 
septic for the urinaty' tract would be a menace to the patient 
if it ix'rmilted prompt removal of the signs of gross disease, 
wlu'ch is often infection alone, without that condition having 
been recognized. 

Considered numerically, it is probable that most infections 
winch occur recover spontaneously. Treatment of this group 
eive> abundant optimism for many forms of therapy. The 
relation ih pH to recoverv' in these cases may be important, 
rh.it r. l-uion is not yet proved. However, I have noted that 
m my surgical patients in whom urinart' tract infection has 
!u rn imrvMluced in the course of surgerj^ of the bladder or kid- 
nr> , if prompt clearing of the infections takes place, the urine 
o alnmst always quite definitely add, below 5.5, m reaction, 
to ihif rule are noted. 

tt tl.i. st.ace in our knowledge of therapy it is sufficient to 
•m.cc.w, rypes oi bacteria, about which we can accom- 
m treatment, namely, the colon bacillus 
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group, Bacillus proteus and the gram-positive cocci, staphylo- 
coccus and streptococcus. There are some definite differences 
in the method of attack for cure in the three groups mentioned. 

As a preliminary to treatment, identification of the bacteria 
in the infected urine, and a sufficient number of determinations 
of the reaction of the urine to indicate the average pH, is im- 
portant. Culture of the urine will often be misleading since, 
in mixed infections, the colon bacillus or Bacillus proteus may 
overgrow and mask the other slow-growing forms of bacteria 
present, such as staphylococcus. Gram’s stain, when applied 
to the urinary sediment, will help to clear up the question of 
mixed infections. Culture is necessary, particularly in bacil- 
lary infections, to distinguish other forms of gram-negative 
bacilli, particularly B. proteus, from the colon bacillus group. 
Just how far mutations of bacteria influence treatment has not 
yet been determined. There is important progress to be made 
here, particularly in relation to virulence of the infection. At 
times it seems that in virulent infections acidification of the 
urine alone may give rise to S3Tnptoms in subacute cases. 
Certainly concentration of urine often gives temperature rises. 

W'fiere sugar is present recognition and proper handling is 
essential to successful treatment. Neither in my owm experi- 
ence nor in the literature, have I found sufficient data to en- 
able me to make a statement as to the significance of high 
blood sugar readings or the presence of urinary sugar in acidifi- 
cation therapy. If nephritic conditions exist, closer observa- 
tion of the urine during treatment by acidification therapy 
would naturally be given to detect signs of irritation early if 
they should occur. If renal damage is considerable the drug 
will not be excreted in sufficient concentration to be effective 
and storage 'svill endanger the patient. 

Even where the same bacterium, such a.s Bacillus coli. B 
the infecting agent, treatment is modified by four conditions in 
which an essentially normal urinan,' tract, as distinguished 
from gross pathologic changes, e.xists. These are acute febrile 
infections, subacute or chronic infections, infections in preg- 
nancy and the puerperium. and urogenital infections. .Need- 
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less lo say, during acute febrile stages of infection, instru- 
mentation, acidiftcaaon of the urine, and concentration of urine 
are contraindicated. In the chronic form of infection one has 
the most favorable field for medication. In pregnancy there 
is a physiological dilatation of the pelves and ureters which is 
to some degree always present in pregnancy and which per- 
sists into the puerperium to a degree sufficient to modify treat- 
ment. Finally, in the male, pyelonephritis is so commonly 
complicated by prostatic infection, the symptoms of which are 
often overshadowed by the renal symptoms, that it is not recog- 
nized, receives no treatment and persists as the focus for 
chronic urinary tract infection with exacerbations. So minor 
a procedure as catheterization of postoperative retentions in 
the male with resultant minor degrees of cystitis may initiate 
such prostatitis which will remain unnoted, but eventually 
prove to underlie recurrent or persistent urinary infection. 

A surs'ey of the extensive studies made, over a considerable 
jrcriod of time, in the value of antiseptics in acute febrile pyelo- 
nepliritis leads me to two very definite conclusions. The first 
is that it makes verv' little difference at this stage of the in- 
fection what the infecting organism is. The second is, that 
any form of active bactericidal therapy is unsound. The bac- 


terium or bacteria concerned are in a virulent state, rapidly 
growing, producing fever, nausea, often severe vomiting, with 
.UKmdant acidosis and shortage of fluid intake and excretion. 
The kidneys arc edematous, subnormal in excretory ability 
and irritated to the point of albumin loss. This is no time 


foi irritants such as hexamethylenamine with acidification, 
limit at ion of fluids as required in administration of some anti- 
M'piiev the use of heavy metals as in mercurochrome, or ar- 
-enu al- Tlic addition of acidity to the acidosis already present 
e^peeiallv m the face of diminished e.xcretion, or the burdeninr 
-1 toe -v>tem with dyes which will be excreted so poorly at 
b> )vv-ent in the urine in .^ub-bacteriostatic or -bacteridda 
•• ■ > ... . i. ,qualK ^vuhout supporting logic. These patient 
tn.n.mr requirements. Rest in bed is essential. I, 
adjoining bathrooms ar 
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to be discouraged. Even that amount of activity tends to pro- 
long the disease. Vermooten^ has called attention to the value 
of the elevated foot and lowered head of the bed with but one 
pillow as a means of shortening the course of pyelitis. Cer- 
tainly the bed rest and the cramped sitting postures are to be 
condemned. 

The second requirement is abundant fluid intake and ex- 
cretion. Diminished excretory ability on the part of the kid- 
neys in their inflamed condition, together with increased toxic 
products in the blood stream as a result of the febrile state, 
indicates the requirement for abnormal amounts of fluids to 
carry away even normal quantities of waste products to say 
nothing of the increased quantities which exist in the acute ill- 
ness. If begun early in the disease this fluid can be taken by 
mouth up to 6000 cc. a day. Four thousand five hundred cc. 
will be the average requirement. If the patient is to.xic when 
seen, to the point of nausea and vomiting, hypodermoclysis 
given slowly, preferably by multiple needles, will supply 4000 
to SOOO cc. in twenty-four hours. This may either be normal 
saline or 2.5 per cent glucose. Saline is adequate without the 
glucose. Intravenous drip may be employed. It is less popular 
with me because failure to absorb from the tissue.s is a warn- 
ing which intravenous fluid administration lacks. Seldom i.' 
more than one day of fluid administration by either method 
required before adequate fluid can be taken by mouth. 

The third requirement is alkalinization. High degrees of 
fever and prostration from acute urinary tract infection can 
be tolerated without ac’dosis, nausea and vomiting, if sufficient 
alkali is administered to produce a of 7 to 7 5. 45 grain- 
of either sodium or potassium citrate or 60 grains of -odium 
bicarbonate is usually adequate to produce thi- result .\fovt- 
should be administered if nece.'.sary to prwJuce ihf re-ult 
aimed for. 

The dangers attendant on instru.mentation during' acut^ 
febrile urinary traci infections are no-.'- --'(■}] recognized T’r.-- 
exception is infection in pregnancy. Thi- cxc-:p'.ion i- mad- 
because of the pelvic residual urine which is charact-ri-'ic o: 
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this disease. Cystoscopic treatment here does far more good 
than harm. The possibility that an obstruction to drainage 
might exist, either in the upper or lower urinarj^ channels, must 
not be lost sight of, but sought for, and promptly relieved 
where definite findings indicate its presence. Obstruction of 
ureters by pus plugs is a ghost which has not yet been com- 
pletely laid. Partial obstructions, as from stones, can be tem- 
porized with safetj' in most instances until some abatement of 
acute sjunptoms has occurred. 

It should be the purpose of treatment of acute febrile in- 
fections to shorten the duration of the acute symptoms as much 
as possible. Often mismanagement of the early stages of in- 
fections of the urinary tract is responsible for troublesome per- 
sistence through protracted fevers, starvation, anemias and 
debility which could have been avoided. 

There is no contraindication to a liberal diet including pro- 
teins. Development of anemias is often extremely rapid. The 
alkalinized patient need miss but few meals. 

A patient emerging from acute urinary tract infections be- 
comes safe for further urological investigation, local treatment 
or treatment by antiseptics, or for allowing out of bed after 
not less than four or five days of normal temperature and the 


loss of renal tenderness. Some patients require a longer de- 
lay. Prexnous to this time intravenous urography is apt to 
>how vhe kidneys poorly, cystoscopy with retrograde pyelog- 
raphy to cause febrile reactions, and acidification of the urine 


especially when concentrated for therapeutic reasons to cause 
a remm of fever. The iypt of antisepsis employed at this 
time will, in great measure, depend upon the organism found 
10 be responsible for the infection. For the colon badUus 
croup of bacteria. addificaUon of the urine with ammonium 
chlonde. sufneient to produce 5-5.4, and the administra- 
tion of hexamethylenamine in T^-grain doses, three times daily 
1 ^ u^ualh- adequate and up to the introductioD of the salts of 
mandehc acid, was the most efficient form of therapy I do not 
Mr how u po,rible to carrx^ out treatment succeslfullv aC 
i.u. hne wuhout pVi determination. Simple apparatus is avail 
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able for the purpose and should be used. Chlorphenol red 
test paper is of some help if kept in good condition until the 
time of use. The acidity of the urine is capable of great vari- 
ation. Witliout determinations valuable time may be lost 
with the best of intentions toward the patient. Do not forget 
that old men have already, or acquire during fevers, residual 
urines. Women in bed are notoriously poor at emptying blad- 
ders without leaving residual urine and that both men and 
wonien have urethral strictures. Addition of bladder washes 
with nitrate of silver made up freshly from distilled water at 
three- to five-day intervals, will clear the bladder walls of 
adherent pus flakes and debris as well as have antiseptic valvic 
particularly in the above cases of small residual urines and 
the atonic postpartum bladder. A satisfactory silver nitrate 
solution, almost universall}'" tolerated by the patient, can be 
made up quickly with 1-grain tablet of silver nitrate dissolved 
in 16 ounces of warm, distilled water. Do not throw an in- 
flamed bladder into painful spasm uath cold solution. Repeated 
fillings of the bladder are not well tolerated. .A second filling 
will, of necessity, be at a lower capacity from the first if dis- 
comfort is to be av'oided. Mercurochrome injections of 0.5 
to 1 per cent solutions are used. .Also argyrol in strength of 
10 per cent, or other silver salts are used as an injection after 
lavage with boric acid solution. Silver is better. If cleansing 
only is desired, daily lavage with a bland solution such as 
boric acid solution 2 per cent, potassium permanganate 1 tHOOO. 
and acriflavine. may be used. 

Staphylococcus and streptococcus infection' of the urinary 
tract are usually stubborn infection.'. Heathcote" h:i' 'hov.n 
that the growth of staphylococcus wa.' not definitely reduced 
at a /’H of 5 by three hours’ e>q)0?ure to any concentration of 
formaldehyde in the urine that could be tolerated by the patient 
Treatment by mandelic acid produce,- -ome curt-' In one of 
mv cases nineteen days of treatment at a pW between A 7 and 
4 . 9 . failed to more than inhibit the 'trowth Often eith'-r 
acidification with ammonium chloride and hexamethylena.m.ir.*- 
or mandelic acid has cleared Bacillu- coli from mi.'T'-d inn-* - 
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lions and left the staphylococci or streptococci in pure cii - 
lure If the staphylococcus is still resistant to medication \ 
salts of mandelic acid, alkalinization of the urine should be 
done to a pK of 7-7.5 and acriflavine, V 2 grain in enteric 
coated tablets, administered three times daily wth the urine 
concentrated by an intake of 1500 to 1800 cc. Another medica- 
tion, sometimes effective, is methylene blue in 2 -grain choco- 
late-coated tablets administered three times a day. Greenberg' 
has pointed out that the gastro-intestinal siuriptoms sometimes 
encountered in methylene blue therapy, are due to zinc salt 
impurities. Unfortunately the purified dye has not been pro- 
duced commercially. \\Trere all else has failed neoajsphen- 
amine given in 0.3-Gm. doses at five-day inter\mls for from 
3 to 6 doses, is almost specific for the gram-positive cocci. It is 
reserved as a last resort because of the dangers attendant upon 
its administration in a condition by no means of the significance 
of SN'philis. It must be given only after study of the patient 
and the attendant risk of administration and preferably by one 
expert in the treatment of syphilis. 

Proteus infections will often yield to the salts of mandelic 
acid. In some of the apparent failures added lavage with 
silver nitrate has accomplished a cure. In those proteus in- 
fections in which acidification does not occur even with heav}' 
doses of ammonium chloride, I know of little that can be done 
to combat this form of infection. Administration of mandelate 
or hcxamethylamine then becomes wasteful. Fortunately, with 
all three forms of bacteria, the normal urinary tract is prone 
to nd Itself spontaneously of infections in time. For this rea- 
son resorting to elaborate courses of antisepsis, or the more 
drastic forms of treatment, is hardly justified in the subacute 
'tages of urinary infections. 


Mufuns from acidity to alkaltaitj. with the avowed purpose 
..I compheattne the home cooditions of bacteria in the urinary 
tract has an appealing and delightful simplicity suggestive of 
•he praettcal jolte. the putpose of which seems not often lo be 
• lu cn\ eh grasped by the bacteria concerned. (Note the above 
..-.ark- ™ spontaneous cures.) The effect of adl“ t.t of 
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the urine alone is bacteriostatic but not bactericidal in the lower 
pH ranges of 5.4 and under. No such bacteriostatic action 
has been recorded for alkalinity in experiments with any form 
of bacteria. There is no theoretical ground for expecting bene- 
fit other than the bacteriostatic effect of acidification when 
shifts from acidity to alkalinity are made. If acidification is 
attempted, as is commonly done, by the use of sodium acid 
phosphate, even that effect is not obtained since strong acidifi- 
cation cannot be produced by this drug. 

After the elimination of those acute and subacute infections 
which either recover spontaneously or reach an early cure by 
the common forms of therapy, there is left a troublesome rem- 
nant of a few cases which are chronic infections. This group 
has been variously estimated as comprising from 5 to 10 per 
cent of the whole. They can be grouped into persistent infec- 
tions or recurrent infections dependent on whether the urine 
becomes bacteria-free between exacerbations of symptoms. If 
the urine fails to clear at any time, gross pathology in the 
urinary tract, particularly conditions of urinary stasis, are 
probable. If complete clearing of the urinary tract from in- 
fections (as demonstrated by absence of bacteria, not pus cells) 
occurs, the likelihood of gross pathology is less but the proba- 
bility of systemic causes is greater. 

Chronic infections can best be approached for both diag- 
nosis and treatment if the persistence of the infection is at- 
tributed to one of three major causes: 

1. The condition of the patient, 

2. Foci of infection, 

3. Gross pathology, 

and investigation conducted with the purpose of placing the 
patient in this classification. 

I have already commented on the desirability of intelligent 
handling of the acute stages of infection that the patient may 
not emerge from them anemic and debilitated from a protracted 
illness, and suggested effective measures for the prevention of 
that condition. Unfortunately, urinary tract infections fre- 
quently occur as comph'cations of surgery and debility from 
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other illnesses. They may then get dug in and reach the state 
of chronic infections before convalescence from the major ill- 
ness takes place. Many Americans live in a constant state of 
exhaustion from overwork and overactivity in an attempt to 
enjoy all the possibilities of our modern life. There is also 
the faulty diet patient. One such with recurrent autumnal 
infection was found to have a dislike for summer foods and 
ate little, lost weight and acquired a yearly autumnal infec- 
tion. Another patient reaches extremes of exhaustion in her 
social life. Her infections can almost always be predicted by 
watching the social columns in the newspapers. A mother, who 
was a confirmed Christmas shopper, with five children of school 
age who were all home with their friends at vacation time, had 
three recurrent infections in the five strenuous years of that 
activity all of which were in January or February of the new 
year. I find a higher percentage of recurrent infections in the 
upper classes with neither foci of infection, nor gross pathology 
encountered, than in the working classes. The working man 
has more gross pathology with his pus and bacteria. In addi- 
tion some chronic infections are cured on adjusting metabolic 
problems. 

Foci of infection seem to me to be the third in importance 
in these three groups. Teeth, tonsils and sinuses are occasion- 
ally incriminated yet it is surprising how often massive sepsis 
in these areas shows little relation to urinary tract infection 
either in its presence or after it has been cleared. It is most 
important in children. It must not be ignored. Bowel condi- 
tions play a ven.^ conspicuous part both in the incidence and 
the chronic stages of infection. A chronically overloaded bowel 
is perhaps most commonly found in these cases, and diverticu- 
litis of the sigmoid is a very serious complication. The occa- 
sional case of perforation of such a condition into the bladder 
must not be overlooked. 


In the male a sjauptomless prostatitis which is participating 
-u a urogenital infecUon but receivmg no treatment is pLaps 
the man common focus of infecUon. It may be responsiWe 
for a pernstent mfecUon with a constanUy cloudy urine or tr 
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recurrent infections which take place during exacerbations of 
prostatitis, which may be even a few years apart. 

Gross pathology in the urinary tract either in the form of 
lower urinary obstruction with bladder residual urine, blad- 
der malformations, diverticula, upper urinary, ureteral and pel- 
vic obstructibns all produce stagnant urine from which infec- 
tion is eradicated with great difficulty by any known means 
short of correction of the defect. Stones and tumors are the 
other aids to retention of infections. The physiological changes 
in the kidneys and ureters due to pregnancy make these cases 
more nearly associated with this group although the obstruc- 
tive factor is of necessity limited in duration to nine months. 
The chief danger is that if the degree of pathology is small 
the infection might be cured through the more effective meas- 
ures now available in antisepsis and allow the condition to pro- 
gress unnoted. Valuable time is often wasted in treatment to 
the detriment of the patient as in the case of a lady who re- 
ceived 156 pelvic lavages for infected hydronephrosis with 
stones, after many other antiseptic procedures had failed al- 
ready. Infection may be the only indication of the presence 
of serious disease. 

The commonly employed urinary antiseptics may be listed 
as follows: Uie dye group, the formalin-bearing drugs, the 
antiseptic acids, and the arsenicals. 

The Dye Drugs. — Here are found methylene blue, acri- 
flavine, pyridium and serenium, and mercurochrome. There 
are many others of less importance. All have other proper- 
ties than the dye property. 

Methylene blue, when administered in 2-grain chocolate- 
coated tablets three times daily in an alkaline urine with a 
above 7, has certain fields of usefulness. Thomas and Wang'* 
found it of some value as an inhibitor and less value as a germic- 
ide against Bacillus coli and Staphylococcus aureus when the 
patient was limited to a fluid intake of 3 glasses of water daily- 
Hinman'’ found it more effective in staphylococcus and strepto- 
coccus infections than in the bacillary group when administered 
in alkaline urines with concentration. Greenberg used it suc- 
cessfully as a palliative in tuberculosis. 
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Acriflavine in doses of ’{--grain enteric coated tablets three 
to four times daily in concentrated alkaline urine showed bac- 
teriostatic effects on both bacillary and coccal types of bacteria 
in half the cases (Walther"). Davis’ had better success with 
O.l Gm. twice daily in concentrated alkaline urines infected 
with either staphylococci or Bacillus coli, producing cures in 
13 out of 18 acute cases with 5 failures. In 27 chronic colon 
bacillus infections there were no cures, I have found it of 
most value in staphylococcus and streptococcus infections. 
There are better treatment agents for the gram-negative bacilli. 

Pyridium and serenium have had in my hands no appreci- 
able bactericidal or bacteriostatic effect on either the bacillarj' 
or the coccal forms of infection. Many other observers agree 
w'ith this opinion. In a series of experiments in pyelitis in 
pregnancy the picture presented through the microscope of 
motile colon bacilli swimming sturdily along through a con- 
centrated urine deeply stained with pyridium, went far to de- 
stroy my hopes of much help from these drugs. No other 
source of experience or information has revived my interest 
in them. 

Mercurochrome, in spite of all that has been written, should 
be confined in its use to local applications to the pelvis or 
bladder. 


Hexylresorcinol while not a dye drug is discussed here. 
It is administered in dosages of 0.3 to 0.6 Gm. three times a day 
and treatment is to be continued two weeks beyond the nega- 
tive culture. The drug has not lived up to the promise with 
which it made its initial bow- in 1924. 


Methylene blue and acriflavine, even though both may 
produce gastro-intesiinal symptoms, are the most effective 
drug, m this group. They are applicable to the coccal in- 
fections. Other forms of treatment are preferable by far for 
.he bacillar,, infections. If gastro-intestinal symptoL occu 

cn bt resumed after a short rest aod toleraoce w 
n .corns to be acquired. erance lor 


Formalin-bearing Drugs. ^The 

'ideri-d ib the formalin-bearing drugs. 


second group to be con- 

Hexamethylenamine is 
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the form in which this therapy is commonly and most effec* 
tively administered. Hexamethylenamine in acid urine has 
been the best therapeutic measure for treatment of the bacil 
lary group of urinary tract infections previous to the intro- 
duction of mandelic acid. In properly acidified urine fonnahri 
is freed in antiseptic strength at the kidney level as well as in 
the bladder, namely, O.OOS to 0.007 per cent formaldehyde. In 
many instances it is adequate treatment for cure. It fails to 
cure some strains of Bacillus coh. Mitchell and Scott® found 
that certain strains of organisms were resistant to formaldehyde 
with marked correlation between test tube and clinical studies 
If hexamethylenamine killed the organism in the urine, formalin 
killed it in the test tube. If it failed clinically it failed also 
in the test tube. The optimum pTL for liberation of formalde- 
hyde from hexamethylenamine in the urine is pB. 5-5.4. The 
common use of sodium acid phosphate with hexamethylenamine 
does not produce that degree of acidity from alkalinity. It is 
much preferable to use ammonium chloride to produce the 
acidity and to observe frequently to note if the proper acidity 
is maintained during treatment. Ammonium chloride should 
only be used in enteric coated tablets if gastric symptoms are 
to be minimized. 

So important is acidification therapy both for the use of 
hexamethylenamine and mandelic acid that the theory and 
practice of acidification and alkalinization should be taken up 
here. 

Acidipcation of the Urine . — The true pB of normal urine 
depends in great measure on the phosphates by dissociation of 
N'aH 2 P 04 to Na 2 HP 04 with liberation of an hydrogen ion 
With complete dissociation of phosphate the pB lies commonly 
between 5 and 5.2. Increase in hydrogen ion concentration is 
accompanied by increase in ammonia excretion. Urinary vol- 
ume seems to be inversely proportional to hydrogen ion con- 
centration. Gamble® places the lower limits of normal acidity 
at about pB 4.8 and doubts if acidity can be produced below 
pB 4. He finds that the upper limit of alkalinity is pB 8, 
even when large amounts of alkali are administered. Grey 
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considers pH below 5, or above 7, pathological. The idea be- 
ing that the bacterial infections have changed the normal pin, 
when fibres below and above those readings are obtained. 
Marlow^^ found in his study of 141 normal young adults that 
the pB. variation was from 5.1 to 6.8. 

Administration of drugs by mouth as acidifiers is an attempt 
to produce as much free acid radical as is possible to be done. 
Regulatory factors convey an excess of acid over fixed base 
into the urine. 

The commonly employed acidifiers are; 

Sodium add phosphate . 20 grains 4 times a da> 

Ammonium add phosphate 20 grams 4 times a day 

Ammonium chloride ... - 15 grains 3 to 4 times a day 

Ammonium nitrate 15 grams 3 times a day 

Ammonium benzoate 40 grains daily 


Sodium acid phosphate has been most widely used for 
urinary acidification but is the least effective of the group. 
Stockman and Johnson^^ find that it acts practically not at 
all in normally slightly acid urine. It produces slight acidity 
when the reaction of the urine is well on the alkaline side The 
ammonium salts of hydrochloric acid, nitric acid and phos- 
phoric acid are the best acidifiers. Their action is due to de- 
composition of the salt into ammonia and hydrochloric, nitric 
or phosphoric acid radicals. The ammonia is converted into 
urea and excreted by the kidneys. The acid is neutralized in 
the blood and tissues at the expense of the alkali reserve. Seri- 
ous acidosis does not follow the administration of the usual 
doses of these drugs if the renal function is good. The same 
doses with moderate to severe renal impairment may produce 
marked deviation from the normal acid-base equilibrium rvith 
r<-suHanl changes in metabolic functions and the production 
of .lefimte .-md severe smptoms of acidosis and even death 
It IS probably best to select one acidifier and familiarize 

o.uM4f ^yuh ,LS use. Ammonium chloride is on the whole the 
most satisfacton'. 

oj ,kc Vrh.c (GambIe“)._Where excesses of 
1.0M. over ned rs produced by the administratior, Tf aU 
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kalis tliere is need for an acid substance abundantly at hand 
which can be placed in the urine under control. Carbonic acid 
both suits tliese requirements and is available in practically 
unlimited quantities. Routinely it leaves the body base free 
by way of the lungs, but when needed can, to a regulated ex- 
tent, be deflected into the urine. The concentration of free 
carbonic acid in the urine is of a stationary value of approx- 
imately the magnitude of that in blood plasma. As a conse- 
quence of this fixed value for carbonic acid, excess of base in 
the blood plasma is excreted as bicarbonate in the urine. Thus 
as the urinary pR rises above that of the blood plasma {pE. 
7.4) the concentration of bicarbonate in the urine becomes 
greater. This concentration of bicarbonate which, in the pres- 
ence of a fixed level for carbonic acid, would be necessary to 
force the pH of urine above 8 is terminated by the limit of total 
concentration of substances in urine. It has also been de- 
termined experimentally that ingestion of large amounts of 
alkali will not produce an alkalinity above pH 8. 

Antiseptic Acid Therapy. — Mandelic acid is a recent 
addition to our armamentarium for treatment of urinary tract 
infections. Its place is not yet definitely established. None 
will deny that for the colon bacillus group of invaders it is the 
most satisfactory agent yet produced. Many will question its 
universal application and success with the cocci and some of 
the less common organisms. The enthusiastic, almost fanatical 
rush to administer the drug at all times and often carelessly, as 
regards renal deficiency, acidity and toxicity of the patient in 
acute conditions has already made some doubt its efficacy. Its 
use is well established in the steep curve of acceptance wth 
which we commonly greet an important novelty, then con- 
demn and abandon it only later to take it up at somewhere 
near its true value. 

Mandelic acid is a member of the benzoic acid groiij). It 
was selected for experimentation as an antiseptic because of all 
the acids tested it was found to be the most bacteriostatic in 
vitro. It has been known since 1SS3 that it would be excreted 
unchanged and not metabolized by passage through animals. 




the treatment of urinary tract infections 60] 


It is impotent except ivith strong acidity. In vitro at a pYi 
5.3, all bacterial life is killed at a concentration of 1 per cent. 
J^landelic acid cannot be administered as acid because of Us 
irritating effect upon the stomach. Salts of mandehc acid 
must be used as the vehicle by which a proper concentration 
of the acid is made to reach the urine. As in the case of acidi- 
fiers of the urine the ammonium salt of mandelic acid is pref- 
erable because the ammonia radical ivill be excreted as urea 
leaxnng the acid free, thereby avoiding an unnecessary base. 
In an average normal patient, 12 Gm. of ammonium mandelate 
administered in twenty-four hours will produce a pB. 5.3. 
Helmholz and Osterberg'^^ have demonstrated its diuretic ac- 
tion and cumulative rate of excretion at an established pH 5, 
with ammonium chloride. It is, therefore, an essentially short 
treatment course drug. These observers indicated a cumulative 
rate of excretion from 0.32 to 1.14 per cent in twelve hours 
during which 12 Gm. of mandelate were administered in 4 
doses. They also showed that at a urine pH of 5 and con- 
centration of mandelic acid to 0.25 per cent it was bactericidal 
for most organisms. The same results could be obtained at 
pH 5.3 with 0.5 per cent concentration or at 5.7 with 1 per 
cent concentration. These tests were made using sodium man- 
delate. They obtained approximately the same results by add- 
ing mandelic add to normal urine of similar pH reading. There 
is no test for the acid in the urine. These determinations must 
be made through recovery of the acid from the urine. 


Although mandelic acid may be considered as a foreigi 
body in the circulation and in the urine, the need for adequab 
.ncidification to ensure its effectiveness introduces the questioi 
of acidification which is a chemical process within the body 
The two drugs, the acidifier and the salt of mandelic add must 
iherefore. be considered together. Mandelic acid 3 Gm wit] 
-udmm bicarbonate 1.6 Gm., combined in solution to'forn 
Midmm mandelate. is not neutral but has a pH 4 5 In mn 

, 1 ,. „,e 0 , ma„deHc acid as an antisepUc one Z 
lAv cons,derauon combined acMi{yi„g power of * 
-:>1. nl mandcbc and and ,he addiSer. Heimhola and Ostt 
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berg found that, by measurement of the urea clearance test, 
a dog suffered no permanent renal damage when 700 cc. of 
1 per cent mandelic acid was injected intravenously over a 
seven-hour period. Presumably the dog had normal kidneys. 

Acidification in nephritis, owing to diminished selective se- 
cretion by the damaged kidneys, at least justifies reasonable 
apprehension as to the safety of the procedure. Holling and 
Platt^^ report 2 cases of renal edema without apparent effect 
on the nephritis. Lyon and Dunlop^'’ observed the CO2 com- 
bining power which they checked before and after the treat- 
ment in a number of cases. They found it to be within normal 
limits except in one case in which 360 Gm. of ammonium 
chloride was administered in a futile attempt at acidification of 
the urine. The figure fell from 63 to 46 per cent (CO2 com- 
bining power). 

Untoward signs and S5miptoms may accompany treatment 
with mandelic acid. The use of acidifiers alone or in conjunc- 
tion with salts of mandelic acid may produce red blood cells, 
casts, and albumin in the urine. Cubitt^® found no ill effects 
from continued treatment when occasional casts and red cells 
appeared. Rosenheim^^ found one case with albuminuria 
showed increased amounts of albumin. In two of my o\vn 
cases, the appearance of red blood cells was accompanied by 
bladder tenesmus where no bladder symptoms had been pres- 
ent before. Apparently after prompt cessation of medication 
all these signs quickly disappear. 

The chief symptoms which may occur in the absence of 
renal insufficiency are buzzing in the ears, temporary deafness, 
nausea, vomiting, and dyspnea from acidosis. Minor symp- 
toms are acid taste about the teeth particularly about fillings 
and general uneasiness when either from exercise or climate 
perspiration is profuse. In renal insufficiency symptoms may 
be extreme degrees of acidosis and even death. 

Administration of the drug has been at the beginning 
through the use of sodium mandelate. Rosenheim’s prescrip- 
tion for its use was 3 Gm. of mandelic acid and 1.6 Gm. sodium 
bicarbonate with flavoring of lemon and water sufficient to 
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make 1 fluidounce, put up in 16-ounce amounts. ^ ^ 

istration was 1 ounce four times daily. If tlie acidity of the 
urine was not adequate, sufficient ammonium chloride was 
added. Since that time there have appeared other prepara- 
tions. Ammonium mandelate combined with ammonium chlo- 
ride in aromatic syrup has been marketed, under the trade 
name of syrup amdelate. Each fluidounce contains 12 Gm. 
of mandelic acid. The dose is 2 teaspoonfuls four times daily. 
Elixir of mandelic acid is also obtainable.- It contains mandelic 
acid, 124 grains, instead of 185 grains, to the fluidounce, as 
compared with the syrup. Phosphomandelate is also on the 
market as a combination of ammonium phosphate and mandelic 
acid. The dosages are provided in separate envelopes with 
directions. As Cubitt has pointed out and my own experiences 
confirm, there is great variation in the amount of acidifier neces- 
sary to produce the desired pH 5.3 or less, at which mandelic 
acid acts best, both in different patients and in the same patient 
at different times. My preference would be for ammonium 
mandelate without ammonium chloride in syrup form. Suf- 
ficient acidifier could be added from day to day as the patient 
required. 

After many and varied approaches, I have found that the 
most satisfactory method of administering the treatment was 
tlirough preliminary acidification of the urine, by means of 
ammonium chloride until pR of 5-5,4 was obtained. This usu- 
ally requires but from one to three days. Syrup of ammonium 
mandelate was then administered four times daily under daily 
obserr’ation of the urine. The ammonium chloride intake can ^ 
be gradually diminished or often dropped altogether in twenty- 
four to forty-eight hours and the pR held upr Most of the 
cases of bacillaiy infecUons become bacteria free in that time 
Tlic mandelate is continued at a pH of 4.8-5. 2 for a total of 
MX to seven days after which a single dose daily of mandelate 
^^uh 15 grams of ammonium chloride is administered for six 

.. ck more. Fluids are restricted to 1200 cc. for the first 
.hon 2000 a. rcr ,he wek and Zif lX 
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sired allowed during the third week. If recurrence of the in- 
fection should take place, treatment in regular dosages as in 
the first week will usually suffice to eliminate it, but often need 
not be carried beyond a day or two. pH readings of 5.5 or 
lower will often be noted for ten days to three weeks after 
medication has ceased. 

The effectiveness of mandelic acid on both cystitis and 
pyelitis seems to me not yet to be clearly estabhshed. There 
is general agreement that it is eminently successful in the colon 
bacillus group of bacteria. Here it is at its best in the ab- 
sence of any considerable degree of urinary stasis. That it will 
be successful with some degree of stasis is shown by the suc- 
cessful clearing of 9 out of 13 cases of pyelitis in pregnancy 
treated after the acute symptoms had subsided. Three of these 
cases are our own, the remainder collected cases. The proteus 
bacillus cases have been less constant. Presumably if sufficient 
acidification can be produced, cure may be effected. WTiere 
acidification does not occur it is useless. Both other observers 
and my own cases show instances where with mixed infections 
all bacteria are killed, both the bacillary and the coccal forms. 
In other instances the bacilli are eliminated leaving behind a 
pure flora of cocci. In one instance with a pH under 5 for 
nineteen days coccal infection remained unchanged under am- 
monium mandelate treatment. 

There is no doubt but that complicated cases with gross 
pathology, cannot be looked upon as suitable cases for mandelic 
acid therapy. It is, furthermore, to be hoped that no other 
antiseptic will ever be found which, by its use, might conceal 
to the careless observer pathology of much more significance 
than the infection which disclosed it. 

In the male there are encountered many chronic bacillary 
urogenital infections. They are persistent over years. Many 
of these yield to mandelic acid therapy. Usually there are 
bacilli demonstrated in the renal and bladder urines and in 
the prostatic secretions. I have treated them in two ways, 
either by antiseptics first, then by massage, or by a course of 
massage given previous to antiseptics. In the former group 
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some persist as pyurias without bacteriuria for a considerable 
period of time and often recur. The second group is much 
more satisfactory. In this connection I should mention that 
several observers have noted that the semen is frequently found 
stained after oral administration of dye antiseptics. Disap- 
pearance of the colon bacillus from the vesicle and prostatic 
secretions in some of these cases under treatment mth mandelic 
acid might indicate a similar drug distribution. 

Arsenicals, — For the remnant of intractable coccal infec- 
tions there is still one form of therapy which offers cure. That 
is the use of arsenicals. Neoarsphenamine, when administered 
in 0.3 -Gm. doses at five-day intervals for a total of 3 to 6 
treatments when required, will eradicate many of the stubborn 
coccal infections. Its administration is to be taken as seriously 
as when given for syphilis. There is less justification in pro- 
ducing complications by misuse of the drug when the nature 
of the infecting agent is of so much less significance than 
s>T^hilis. Its use in coccal infections should be limited to the 
chronic type of infection. 

Vaccine therapy need no longer be considered seriously 
in any except the very unusual case. 
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STUDIES IN ALLERGY: XXI. IONIZATION IN THE 
TREATMENT OF HAY FEVER AND VASOMOTOR 
RHINITIS 


In the treatment of ragweed hay fever by means of ioniza- 
lion, the following report is of interest. 


Case I.— A thirty^six-ycar-old white male patient started having hay fever 
irom the early part or middle ol August to frost in 192S, foUowing removal of 
a c>’sl from his right antrum. Skin tests by Dr. Francis Rackemann showed 
sensitization to ragweed and to elm but “inoculations never helped him, they 
made him worse” Violent sneezing starting with the ragweed season each 
year made him suffer severely. On August 6, 1935, he had an ionization treat- 
ment in a city in New York. He had "perfect relief^ through the ragw'eed 
season. 

On Aucu.st 11, 1936, the patient came to the writer requesting similar 
treatment He had no s^^mptoms at the time. It was agreed that when he 
iH'came severely ill the treatment would be carried out. 

He had only sUcht symptoms from August 15 to September 6 when terrific 
vnee/inp. blocked nose, discomfort in the eyes, etc., started. He was seen for 
mmrulion treatment on September 8 while having violent symptoms. 

The nasal mucous membrane was cocainized with difficulty. The nose 
packed for thirty minutes with 7 per cent cocaine muriate containing 0.5 
per cent ephrdrine hydrochloride. Except for slight garrulousness, no signs of 
.1 rofamr reartinn were ohserved Ever\- point of the nasal cavity to be 
t cached bv the “lonnde” (zinc, cadmium and tin) solution suggested by War- 
NNHk' lui the mnuafmn treatment had to be anesthetized thoroughly both for 
and m order to prevent expulsion of the packing by sneezing. More- 
ovvt Itn flanm nt vhchl di^^placcment of the nasal electrode by sneezing ivas 

.itmoNinc * ^ 


TU. n-.v AAA. Aun,i>Uu-ly but nol tichUy packed VA-ith coUnn strips soaked 
.luppmi- AA.i AAUli ■ M-oodc" sotuUon, The nasal electrode, described as beinc 
n,.., , l:,.c.K >0 ,-m<, «,th .mall quantities ot tin and cadmium was placed 
V, n.,- ,..,ckmc. but nut m direct conlaa with either the medial or LS 
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nasal wall. Before testing for the resistance in ohms in the dreuit, further 
solution was added to the packing to soak it completely. It was desirable, 
but not possible in this case, to have both sides of the nose packed at the 
same time, as ionisation of the first side would assure a low ohmage on the 
second side. 

When ready for connecting the nasal electrode to the machine, the patient 
was allowed to lie down. The Burdick ionization machine was utilized; wh3e 
this apparatus is expensive, it is said to be as '^fool-proof" as possible. Nutner^ 
ous authors^’ *’ * have described this instrument and the technic for using it. 
A most important point is ha\dng a resistance as low as possible, 1500 to 3000 
ohms being indicated as desirable. In the present case a reading of about 6000 
ohms was obtained. Rather than adjust the packing further, a minute amount 
of current — about 1 milliampere — was allowed to flow through the dreuit, the 
arm electrode having been made thoroughly wet and having been applied to 
the forearm. After about one minute, an ohraage of 4000 was obtained, then 
2 milliampcres for two minutes u^ere utilized and 5 milh'amperes for one minute 
brought the resistance down to 3000 ohms. Following this a dosage of 10 
milliamperes for ten minutes was given (lOO milliampere minutes). A similar 
procedure was carried out, but with greater ease, on the other side of the nose. 

The lying position was a great comfort to the patient while he was ha\dng 
the treatment. 

Upon removing the nasal packing, the mucous membrane had a grayish 
coating followed in a few minutes by the presence of gelatinous mucus, and 
later fibrinous exudate. The nasal breathing space was then completely ob- 
literated. 

When the patient had his former treatment in New York, fingercot packs 
had been left in the nose for forty-eight hours, ha\dng as their purpose the 
prevention of adhesions. As the writer has never found by experience that 
any such adhesions are produced, the patient was told that no such packs 
would be required. He had found them quite unpleasant, and was agreeably 
surprised. He was urged to drink fluids freely before his nose blocked com- 
pletely and thereafter to do as well as possible. Symptomatic drugs, including 
codeine, were prescribed, especially to relieve headache. He was told to use 
an ice-cap and to keep his head elevated. He volunteered to keep a detailed 
report regarding his status following the treatment. It is quoted below without 
abbreviation. 

Tuesday, September S, 1936: 

8.05— Left Ur. Weille's office. 

8.10 — On way home in the cat, teeth in the upper jaw began to ache, par- 
ticularly the molars, 

8.25 — Runny nose, both nostrils, watery dL^charge Slight burning >rn>a- 
lion inside the nostrils. Head clear — no trace of headache. Eyes clear— no 
tears or irritation in the tear-duct region. Slight impulse to sneeze when f an- 
swer questions. 

g30^upper: appetite not so good. Can swallow water without much 
trouble — slight bubbly sensation in left nostrU when I swallow. Right side 
completely blocked. No discharge. Left side running. Impulse to sneeze w 
right nostril easily suppressed. 
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8J5 — Both nostrils blocked. 

840— Molars no longer ache but front teeth do. 

8.55— To bed. Took a glass of water and one of the larger pills. 

9.00— DuU pain in front part of the nose. Teeth ache slightly. Tempera- 

turc: normal. _ . . . 1,, 

After Ijing down e-xperienced throbbing pain in nose. Pam is in rh>thtn 

nith pulse. 

During the next hour nose very uncomfortable. Nervous tendency’ to 
waggle lower jaw and grind molars. Breathe hesitatingly. Turn restless!} 
from one side to the other. Little cat-naps but find it difficult to go to sleep. 

During the hour there were five wavelike and painful impulses to sneeze 
which could be stopped, however. 

Some time after lOJO went to sleep and slept without waking until my 
usual rising time at 630. 

Wednesday, September 9, 1936: 

630-~Left side dosed. Right side slightly open. (Was sleeping on left 
side when 1 woke.) No pain. Watery discharge dripping from left nostril. 
Eyes dear. 

7.00 — Breakfast. Little difficulty in swallowing. 

8.00 — Read morning paper. Right eye bothers a little and nose runs. Want 
vcr>" much to blow nose but refrain due to orders. Clear nose somewhat by 
gently massaging the front and sometimes dearing my throat. Discharge amber 
colored. Occasional impulse to sneeze suppressed. 

8.15 — Felt sleepy and slept again till 930. 

9.20 — ^Awoke but stayed in bed and dozed. 

1030 — Got up and dressed. 

Nose runs— \\'atcr>' discharge. Eyes don’t bother me while I work. Slight 
and occasional twanges in right nostril. At such times right eye waters. 

11.00 — Eyes — espedally right eye bloodshot. 

Stuffed cotton in nose to prevent constant dripping and read book on 
Mail.etinc. 

n.05-Rcal tu-ingc which made eyes water— right side of nose and right 
( VC especially affected. Suppressed sneeze. 

i:,15-Icu side a VitUe open. Right side-heavy stuffed-up feeUng after 
1 look out cotton. ’ 


1: 50-Lunch. Good appetite and no difficulty in swallowing. Durin 

the mcai the nasal passages cleared so that I could breathe freely 

I;0:K-l-pstaiR to nap FeU asleep at once and slept soundly till 3.S( 
breathme through nose— nght side ^ ^ 

•• . s«gi. 

Breathe through nose but passages not entirely dear 
o 0^ 2nd almost immediate!}’ to sleep 
Thursdr.}. September 10, 1936* 

and slept until 8.00. 
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Had to blow nose twice. Yellow discharge. 

Eyes free from irritation. Left side of nose dear. Right side dogged and 
smarting occasionally. 

Little or no trouble during the day. 

Nasal passages obstructed by hardened discharge. Repeated blow- 
ing cleared nose but left membranes sensitive — especially the left side. 

Sneezed once in back of throat. Other impulses to sneeze suppressed. 

9.30 — Bed. Slept until 6.30. 

Friday, September 11, 1936, 

6^0 — Nasal passages filled with loose discharge. Blew nose gently and 
cleared it udthout difficulty. Left side wide open but sensitive to every breath. 
One spot especially felt raw and made my eyes water. Sneezed once. 

7.00 — 'Breakfast. Irritation calmed down but watery discharge persisted. 
Left nasal passage very clear. Right passage somewhat obstructed and sensitive. 

Little trouble during the day. 

Saturday, September 12, 1936: 

630 — ^Watery eyes and runny nose. 

Clears after breakfast. Little trouble during the day. 

Sunday, September 13, 1936: 

630 — Got breakfast and while being near the stove had quite an attack 
of sneezing, runny nose and watery eyes. Irritation persisted all morning but 
disappeared after dinner. 

Monday, September 14, 1936; 

630 — Runny nose and watery eyes during the early morning. Persisted 
until 10 o'clock. 

Sneezed three times but breathe through nose (both sides) without dif- 
ficulty. 

Following this report all symptoms disappeared. 

October 26, 1936; the patient reported no hay fever whatsoever through- 
out the remainder of the ragweed season. 


Because of the favorable effects of ionization treatment 
clinically upon many cases of hay fever it was decided to utilize 
this method in certain patients having vasomotor rhinitis. 
However, in the selection of cases preference was given to 
“difficult” problems. The following report is of interest. 

Case H. — An eighteen-year-old white schoolboy had been troubled with 
nasal obstruction at all seasons as long as he could remember, with profuse 
watery nasal discharge and 1 to 3 sneezing fits daily. He was inclined to have 
superadded “colds” (apparently hay fever) in summer, with which he wheezed, 
but not severely. Straightening his septum, and removai of the tonsik and 
adenoids had not helped him. He was found to be sensitive to ragweed and 
timothy and to orris, house dust and kapok. 

E.tamination of the nose showed a pale, boggy, granular nasal mucow 
membrane, with watery secretion in the middle meatus. The septum svas sti 
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somewhat deviated to the left, and its swollen mucous membrane made 
anpear thickened. The sinus i-ra>-s were normal. 

M manner of treatment, allergic or otherwise, faDed to produce impro\c- 
ment and in March, 1935, Warwick ioniration treatment of the nose was done. 
Complaints of watery discharge and sneezing then vc^ largely disappeared, 
but the nasal obstruction remained very annoying despite definite thinning of 
the mucous membrane. The fact that there stiU remained a moderate high 
delation of the septum to the left which had prevented the packing from bcina 
as eSective on the left side as on the right, may have e.xplained in part the 
greater mucous membrane thinning on the right side of the nose. 

On June 28, 1935, the patient reported hay fever of a few days only with 
wheezing for about a week. Five days later he reported his nose as being 
cjccllcnt — no sneezing and one side of the nose constantly open. 

The next year, in March, 1936, he was again adxised to have ionization 


treatment. At this time the nasal mucous membrane v.'as pale, but thin on 
the right side while Yer>’ swollen on the left side. WaTrudek ionode packs 
were left in the nose for an hour, but no ionization was done. On July 2S, 
1936, he reported that he had been better for two weeks {oUowdng this treat- 
ment, but after that his nose had been “terrible and as bad as it had ever 
been,” chiefly because of nasal obstruction. Nasal discharge and sneezing no 
longer bothered him, nor did wheezing. 

In an effort to increase the nasal breathing space, the anterior tips of the 
middle turbinates were removed. The pathological report was “considerable 
flbrous tissue for man of this age; epithelial surface denuded; in some por- 
tions of section there are questionable epithelial casts present in the gland ducts.” 


This case suggests that actual ionization is more effective 
than packing with the same solution, and that the treatment is 
more effective in relieving sneezing and nasal discharge than 
nasal obstruction in vasomotor rhinitis. 

The effectiveness of both subepithelial diathermy cauteriza- 
tion and of ionization therapy is illustrated in the following 
report; ° 


Cwc m.-A thirty-Etven-year-old female paUent had suffered from nasa] 
ol.uuet.on, a dozeu or more sneezing fiU daily, watery^ nasal discharge hcril 
uon and ilchmcss oi the palate for many years Her svrnntnm. 
unnod throuehout the year but were worse in the spring and faU Iherd 
nntired that dust, tobacco, and iace powder made her “terrible” At’ ^ 
ir,.m the hou<c vhcre she had lived ior ten years to the^ 

J 1.., i™ . i.„ sb. bbj .,v„Sa *“* 

Sl.m tcu.b by the scratch method were negative- bv the’- f 
••n itiit.-.Mr fl.in was found The nasal murnn. ’ \ «traderma] method 

bozo- It responded poorlv to sUon'-lv chSw”" 
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No real improvement resulted from various forms of medical treatment, 
so that subcpithelial diathermy cauterization of the nasal mucous membrane 
was advised and carried out. Under local anesthesia diathermy coagulation of 
some of the stroma of each inferior turbinate was accomplished through a stab 
wound made with a long needle-like electrode. The resulting reaction in the 
nose lasted about two weeks. Following this treatment the patient was com- 
pletely **cured'' for five years. In May, 1936, her symptoms all returned. Her 
nasal mucous membrane appeared very pale and boggy. She became worse 
during the next few weeks, and in June, 1936, the nose was packed with War- 
wick ionode materials. The right side only was ionized. A gray deposit was 
observed on the mucous membrane of both sides when the packing was re- 
moved. Three days later, thick fibrinous membrane was observed in both sides 
of the nose. Microscopic examination of this membrane was reported: “Fibrin- 
ous exudate; no tissue recognized. Many eosinophiles are present.” 

In another week the nasal mucous membrane was found to be pink and 
thin and all symptoms had disappeared. 

The patient was observed throughout the summer and fall; at the end 
of October she still remained symptom free. 


One would suspect from this case that if both sides of the 
nose are packed, ionization occurs bilaterally when one side is 
ionized. 

The value of subepithelial diathermy cauterization of the 
nasal mucous membrane is strikingly illustrated in this case. 
A prolonged follow-up will be necessary to determine the com- 
parative effectiveness of the ionization therapy. 

Discussion.— The most important point to consider in ad- 
vising ionization therapy is the effect of the treatment upon the 
nasal mucous membrane. Two findings have been observed 
microscopically in biopsies from 4 cases after iom’zation: a 
fair amount of fibrosis of the stroma and metaplasia of the cili- 
ated epithelium. The former presumably tends toward stabil- 
ization of an unstable mucous membrane. The latter places 
some doubt theoretically upon the desirability of using the 
method. However, from the practical point of view no adverse 
effects upon nasal physiology have been observed. Mosher' 
believes that such epithelial metaplasia may be disregarded 
as relatively unimportant in these cases. 

Fibrosis of the stroma is seen after any type of nasal cauter- 
ization— from simple use of silver nitrate to subepithelial diath- 
ermy coagulation. Mosher® feels that ionization is merely 
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a refinement of such methods. There is the added advantage, 
however, that adhesions between surfaces never result from it, 
and that numberless sensitized surface cells are sloughed off. 

So far as the effectiveness of the method clinically is con- 
cerned, it probably compares favorably with allergic desensit- 
ization treatment. It "is likely to fail in cases having pathologs’ 
other than mucous membrane instability which prevents ade- 
quate packing of the nose or which outweighs in importance 
the actual state of the mucous membrane. 

Conclusions. — 1. From patient’s point of view the treat- 
ment may be exceedingly successful, as in Cases I and III, or 
rather disappointing as in Case II. 

2. Actual ionization is clinically more successful than sim- 
ple prolonged packing of the nose with the same solution, un- 
less one side is packed and the other ionized at the same time. 

3. The great theoretical drawback is that the treatment 
produces metaplasia of the epithelium. The fibrosis of the 
stroma which is induced is probably valuable in tending to 
stabilize the nasal mucous membrane. 

4. The treatment itself is not particularly disagreeable to 
the patient. 

5. The after-effects cause pronounced discomfort lasting for 
a day or two and gradually subsiding. 
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Boston 


COMMONLY MISSED DIAGNOSES IN DERMATOLOGY 

The simple, ever^^day diseases of the skin are the ones which 
are frequently missed; psoriasis, scabies, seborrheic dermatitis, 
dermatitis venenata, epithelioma, etc. One may find, particu- 
larly in the state medical journals, many previous attempts on 
the part of practicing dermatologists to elucidate the com- 
monly missed diagnoses of cutaneous medicine. In these 
papers, the list of diagnostic problems includes predominantly 
the usual skin disturbances with which most physicians are 
quite familiar, at least by name. 

It seems that, in the practice of medicine, diseases of the 
skin appear much less often in classical form than they do in 
more or less al\q}ical varieties, and the moment a skin dis- 
ease becomes at\q)ical, confusion arises. This confusion often 
disappears when the patient undresses completely and is care- 
iully inspected from scalp to feet. Other areas of involve- 
ment are then found, often unknown to the patient, and some 
n[ these may possess diagnostic features which are lacking in 
the area representing the presenting complaint. The patient’s 
denial of involvement of areas not open to ready inspection is 
often misleading, and his opinion regarding the status of his 
>^calp or feet is always worthless. Collateral evidence of the 
greatest value is often found in these upper and lower noles of 


Tlw specialist obtains a great advantage by the simple e- 
tv^dumt 0 exammmg doubtful dermatoses with the binocul- 
loupe Thw advantage is available to anyone suffide^Tea 
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ous to make the purchase, and enlarges the readily available 
morphological data immensely. 

Important evidence may be obtained in many cases by 
gentle curettage of lesions associated with dried exudates and 
secretions. An otherwise forbidding lesion may be reduced to 
great simplicity by removing well-guarded accumulations of 
detritus. Likewise, the true nature of more serious lesions may 
be revealed. 

The time-honored dermatological custom of examining the 
patient before obtaining the history has justifications. An hour 
or more could easily be consumed in recording a detailed story 
from an introspective scabetic. Such a history would become 
immediately in large part worthless the moment the scabetic 
burrow was identified. 

On the other hand, examination prior to history taking en- 
courages snapshotism, and is apt to lead to undue subordina- 
tion of the history. In the consideration of difficult diagnostic 
problems, a careful history is immensely valuable; its assist- 
ance is too often lost in a hastily executed survey of the case, 
and in overzealous confidence in the value of pure skin mor- 
phology as a sole diagnostic criterion. A vast amount of the 
common cutaneous ailments are either borderline or nonde- 
script in character, and an opinion based purely on inspection 
has more the quality of guesswork than would be the case if 
properly reenforced by evidence pertaining to possible gross 
dietary aberrations, alcoholism, excessive nervous wear and 
tear, foci of infection, internal diseases under treatment by 
other physicians, sources of contagion, occupation, hobbies, etc. 

A carefully analyzed story of the present illness is usually 
the most helpful part of the history, but, if this does not pro- 
vide diagnostic clues, a surprising amount of valuable infor- 
mation can often be dug out of the other parts of a routine 
general history of the case. Such a history is vastly more im- 
portant than a routine physical examination. 

It is clear that bacterial and fungus infections, local irri- 
tants, internal toxins, and the various allergies may each pro- 
duce more than one type of reaction in the skin. It is also 
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dear that a given morphological picture, such as the eczem- 
atoid, may be produced by several, if not many, various agents. 

Dermatology is thus full of pitfalls. 

One of the most helpful aids to accurate clinical diagnosis 
in dermatology consists in making a list, either actually or 
mentally, of the possibilities whidr are suggested. ^ One then 
takes up each alternative diagnosis in the differential, and at- 
tempts to exclude it or to prove its plausibility on the basis of 
details in morphology and distribution, as well as on the basis 
of other evidences from the general work-up of the case. An 
attempt is made to avoid snapshotism, and one avoids a pre- 
cipitate answer to the patient's query as to what he has; a 
quen,f frequently made the instant the doctor lays eyes on the 
eruption, and before he has had a chance to weigh all the evi- 
dence. Each lesion is carefully and separately examined, and 
the distribution is noted. As a case is inspected, going sys- 
tematically from head to foot, various possibilities are sug- 
gested as each region is viewed. These suggestions are re- 
corded, perhaps in writing, along with a list of all available 
data. It may then take hours or several days to correlate the 
data in hard problems. With practice, a clear answer emerges 
more and more easily from a mass of confused data. 

This process of making a mental list of the possible diag- 
noses, and then of analyzing the list carefully is far superior 
to llm usual approach of merely looking at an eruption and 
waiting for inspiration. 

A list of the commonly missed diagnoses of the skin has 
been prepared. This list represents a collection based on per- 
soival experience, as well as on opinions collected from other 
papers dealing with this subject. 

These diagnoses may be listed as follows; 

DcrmatitE venenata, including not only dermatoses due to 
CfotAlo tat those doe to other chemical con- 

I.pithelioma. 

I’^oria'is. 
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Seborrheic dermatitis. 

Dermatitis factitia (self-hiflicted lesions of the skin). 

Pityriasis rosea (often confused with tinea corporis and 
secondary syphilis) . 

Erythema multiforme (often confused with urticaria and 
pemphigus) . 

Scabies. 

Impetigo circinata (often confused with tinea circinata). 

Bullous impetigo (often confused in the newborn with 
syphilis and pemphigus). 

Herpes zoster. 

Acne rosacea (often confused with acne vulgaris). 

Dermatitis medicamentosa. 

Lichen planus. 

AH forms of cutaneous syphihs. 

Miscellaneous conditions such as coccidioidal granuloma, 
granuloma annulare, and lichen simplex chronicus. 

Space does not permit a complete discussion of the differen- 
tial diagnosis of all of these diseases of the skin. The list, 
itself, should prove serviceable as a guide to the practicing 
physician who would like to improve his diagnostic acumen. 
In the presentation of cases which follows, pertinent comments 
win be made in regard to important diagnostic criteria. 

The selection of cases was made less in the hope of mak- 
ing it a comprehensively illustrative group than with the de- 
sire of presenting instructive as well as interesting cases. The 
main contribution of this paper lies in the case reports which 
purport to illustrate to the practicing physician a few points 
in the technic of diagnosing commonly missed skin diseases. 


Case I. — G. M., a married Homan of fifty-nine years, bad been under 
obscrvaUon for seven years with a dermatosis affecting the inner aspect of 
each thigh. Complete routine medical studies had been carried out several 
times. The skin and circulation of the lower extremities had received investi- 
gation in the hands of specialists. Almost every conceivable laboratory pro- 
cedure had been carried out and no satisfactory interpretation or treatment 
for the dermatosis bad been found. The patient was considering a pilgrimage 
to distant medical centers for further guidance, when the diagnosis was estab- 
lished by the simple procedure of examining the entire skin. 
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Inspection of the thighs themselves revealed on the kwer inner 
eachTlarge solid plaque of erythema, edema, and scaling sNuth 
lichcnificatfon and excoriaUon due to scratch. The true nature of 
^•as completely disguised by the effects of scratch. It required coi^.derab e 
persuasion to induce the patient to remove her shoes and stockings to permit 
esaminaUon of her ankles and feet, and it was weeks before she would con- 
sent to a detailed examinaUon of the scalp. A grade A dermatologist had been 
entirely satisfied with local e.camination of the thighs and had missed the 

diagnosis. ^ . 

Inspection of the ankles revealed typical patches of psoriasis. There were 
wcll-drcumscribed, raised plaques oi erythema noth characteristic layered, siU 
vcr>' psoriatic scales and bleeding points. There were similar patches in the 
scalp. It was then recognized that the plaques on her inner thighs were also 
psoriatic, hearing a very close resemblance to other areas as regards tint of 
crylbema, elevation of the plaques, and sharp margination. The secondary’ 
changes due to scratch had resulted in such a degree of lichenification and ex- 
coriation as to disguise the nature of the disorder. This case was made elusive 
to a further extent due to the total absence of affection of the elbows and 
knees. 

The diagnosis of psoriasis explained the resistance of the disease to treat- 
ment, particularly since treatment for psoriasis had never been carried out. 


Case U. — ^\V. B,, an energetic young w’oman of superb general health, bad 
been under treatment for two years by a grade A dermatologist, who had re- 
ported to the referring physician that the patient had “lichenification of the 
right elbow.” 

Examination of the right elbow revealed a typical psoriatic plaque with 
layered, silvery scales and bleeding points. At the time of the first examina- 
tion, there were no such plaques to be seen anywhere except on the right elbow. 
During the subsequent year and a half of observation, typical psoriatic lesions 
appeared on the scalp, kgs, thighs, and right knee. 

The diagnosis was cridently overlooked in this case due to the fact that 
the first dermatologist who saw the patient was not curious enough to scrape 
the dhow. Had he done so, he would have recognized immediately the layered 
Mlvcry’ scales and the bleeding points of psoriasis. Observation of this patient 
over a period of cightum months proved beyond all possibility of doubt that 
*'h^' liad psoriv'isis. 


Cssc UL— F. S , a married woman of twenty-seven veais rnT,.nii»^ 
nadc A dcrmatolofist for some blotchy lesions recurring on the face 
tl.c spnnp of each year. The dermatologist was satisfied with c !• ^ ® 

turn ol the lacial lesions, which he rcirardM nc o n simple mspec- 

oilti the advenl of early summer. ^ vanished 

In the (olloeunc ye'aT, the same lesions reappeared durin. ti, ■ 
r. second dtrmatological opinion xt-as sought Insr^H^ 
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points of psoriasis were then demonstrated. Identical lesions were found in the 
scalp and on the back, but the elbows and knees were dear. 

.Discussion .- — Many other missed cases of psoriasis could 
be added to the above. 

It is inconceivable that a typical case of psoriasis would 
be missed by any well-trained physician, A high percentage 
of cases are, however, sufficiently atypical to become extremely 
elusive. It is a frequent occurrence for the elbows and knees 
to be spared, and this is very misleading. The patches them- 
selves may not suggest psoriasis at all imtil scraped. The 
habit of scraping papulosquamous lesions will frequently re- 
veal diagnostic layered, silvery scales and bleeding points in 
cases in which psoriasis is not at all suspected at first glance. 
Likewise, patches of erythema, not apparently scaly at all, may 
prove on curettage to possess even extreme layered psoriatic 
scaling. Also, the habit of careful examination of the scalp 
will often reveal classical patches of psoriasis, unknown to 
the patient, and these may arouse the suspicion necessary to 
recogm’ze atypical psoriatic patches elsewhere. 

There is no area of the body which may not be affected 
with psoriasis. The patterns of distribution are innumerable. 
Frequently, only one solitary patch is to be found. The mis- 
take of examining only the area of skin presented voluntarily 
by the patient, as the chief complaint, is a common source of 
error. 

Case rv. — M. H., a college student of twenty years, bad eczema in chad- 
hood from the age of five to ten years, and had been having urticaria off and 
on most of her b'fe. During recent years mild urticarial attacks had come 
about every six weeks. She had long known that she could write her name on 
her skin (dermatographism). 

Seven months prior to dermatological consultation, while visiting in the 
Midwest, she began to norice severe generalized pruritus, marked cracerhalion 
of her old urticaria, and occasional blisters on her fingers. There was definitely 
no suggestion of nocturnal e-racerbation of itching. 

Upon returning to the East, medical advice was sought, and her case n-as 
e.xhaustively studied. Complete general medical investigations were carried 
out. A thorough allergic study was done. Scratch tests showed definite rwe- 
Uons to timothy, orchard grass, and vagv.'eed. Treatment by means of epbedrine, 
hydrochloric add, and other measures was totally ineffective. 
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After seven months of study and treatment, the patient referred for 
dermatological opinion. Examination disclosed on the upper 
coriaUons and a number of faint macular lesions. On each side of the neck 
and upper chest, there were diffuse erythematous plaques mth a moderate 
degree of lichenification and scaling. The scalp and feet were negative. 

Between the thumb and index finger of the right hand there was an in- 
significant, dr>^ crust evidently due to scratch, but it was intcrdigital and served 
to stir a veiy’ faint suspicion of scabies. On the right thumb tbcrc were two 
discrete, thin-walled vesicles. These vesicles definitely did not suggest scabies. 
There were no burrows, and there was noth'mg about the general distribution 
to suggest scabies. Except for the areas mentioned, the skin was completely 
devoid of changes. 

Knowing that scabies is difficult to diagnose in persons of good hygienic 
habits, the vesicles were thoroughly fished, but no Acari w'cre found. 

Reexamination of the patient after a week of palliative treatment revealed 
on the right little finger a very small burrow. This burrow was fished and 
a typical Acarus scabiei was found. 

The patient responded immediately and permanently to the twenty-four- 
hour treatment for scabies. At the last examination, seven months following 
treatment nith two applications of Danish ointment, there was no return of 
itching and no evidence of scabies. 


Discussion . — Scabies has been justly designated as at once 
the easiest and the most difficult diagnosis in dermatology. 

In an exceedingly entertaining article concerning “Scabies 
Among the Well-to-do,” Stokes^ reports 53 cases of scabies 
from his private practice. The reader is referred to this article, 
the perusal of which is sure to improve his scabetic diagnostic 
acumen. Of these 53 cases, 37 had seen one or more physicians 
without relief; 8 had been seen by grade A dermatologists, and 
in 5 of these, diagnostic errors had been made. A total of 10 
correct diagnoses had been made among 49 physicians who 
saw 37 of the patients. 


btokes lists as causes for the failure 

“a low index of suspicion 




the following; (1) -a low index of suspicion”; (2) unfamil^ 
anty with the u-pical scabetic burrow syndrome 3) afiu 

' ^kr.. jehn n.: Scabies emoTic the u-eP-tnJ . 

ilu di'.v i„ur, 0- some principles niu: 

’ No, 9 (Feb. 29), 193, 
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nerves; (2) hives (the scabetic urticarial reaction); (3) der- 
matitis (scratch plus pyogenic infection). 

The diagnosis of scabies must rest chiefly on four observa- 
tions (Stokes) ; 

1. The burrow, especially on the hands and on the penis. 

2. Nocturnal itching. 

3. Distribution. 

4. Identified contact. 

Case V, — S. M., an engineer of forty -eight years, had been under treat- 
ment for two years for chronic ethmoid sinusitis. Ten months prior to der- 
matological consultation, he began to suflfer from attacks of a dermatitis affect- 
ing the skin of the alae nasi, upper lip and adjacent portion of the left lower 
cheek, as well as the mucous membranes of the anterior portions of the nasal 
passages and the nasal septum. The eruption consisted of erythema, edema, 
scaling, crusting, and papulovesicular lesions. 

The referring physician regarded the eruption as a dermatitis of bacterial 
origin f spreading from the sinuses. He thought that he cleared it up slowly 
by argyrol applications and lamp therapy. However, he could not prevent 
recurrences and sought dermatological assistance, not for diagnostic purposes 
but in the hope that x-ray therapy or some other spedal treatment would have 
more lasting effect. 

The mystery of this case was solved by a carefully elicited story of the 
sequence of events involved in the present illness. A complete history in all 
other respects was entirely irrelevant. 

Present Illness . — Twice per month for ten months the patient developed a 
frontal headache and a deep sense of stuffiness in the head. On each of these 
occasions, he employed a nasal spray. The headache and sense of stufi&ness 
would then dear and a watery nasal discharge would set in. Exactly two days 
following each of these episodes, the skin eruption would appear. The use 
of cold cream, lenigallol, and other local preparations was ineffective in pre- 
venting the eruption. 

The above story shows a dose relationship between the induction of nasal 
discharge and the appearance of the eruption. One would naturally conclude 
that the discharge came from the sinuses and carried bacterial contaminants 
which invaded the nares and upper lip. 

On the other hand, the nasal discharge was distinctly watery rather than 
purulent, and was more suggestive of hay fever than of sinus drainage. Subse- 
quent studies proved that this discharge might well have been a sensitization 
reaction similar to that of vasomotor rhinitis or hay fever. 

In the absence of knowledge pertaining to the exact nature of the nasal 
spray used, it was assumed that it might have been cphedrinc. Accordinglyi 
a standard preparation contaim'ng ephedrine in oil W'as obtained at the pharmacy, 
and was used in a patch test, carried out in a standard manner, using cellophane 
and a broad strip of adhesive tape. 
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When interpreted in forty-eight hours, this patch test rrith ephedrine 

'"^'tib^quetlly. the patient brought a bottle of the nasal spray which he 
had actually been using. A patch test performed wth this malcnal 
lenUy posiUve. men the patient reported to have the test inlcpTctcd, h 
complained of intense itching at the site of the test. Removal of the adhesive 
revealed intense erj-thema and edema with innumerable tiny vesicles clo.wly 
packed together. 

Later it was determined that the patient had been using metaphedrme in- 
halant as a spray. Since his patch test was entirely negative to cphcdrinc, it 
was presumed that he n-as sensitive to the metaphen in his spray. 

'ireatment consisted simply in replacing the metaphedrine spray nath an 
ordinar)' ephedrine spray. During the ensuing five months, he remained en- 
tirely free of his skin eruption. At the end of this time he developed a vcr>^ 
mild, evanescent skin eruption of the upper lip. Except for this, the patient 
remained completely dear and was still having no trouble whatsoever at the 
time of his last \Mitten report ten months after avoidance of metaphedrine 
spray was ad\Tsed. This ten months’ record was in striking contrast to the 
preceding ten months, during which he had violent attacks of dermatitis tndcc 
per month. 

It seems likely that his periodic watery nasal discharge was attributable to 
the effect of metaphen sensitization on the nasal mucous membranes. 

Case VI. — W., an elderly retired business man, had consulted spedal- 
isls in London and physicians on a transatlantic liner en route to the U. S. A. 
without obtaining any information regarding an extremely pruritic generalized 
cczcmatoid eruption. 

Upon arrival in this country, his case was exhaustively studied by an in- 
tcmisl. To both internist and dermatological consultant, the case was at first 
regarded as a considerably puzzling problem. 

A second examinaUon of the sldn itself revealed certain peculiarities of 
distribution which solved the problem completely and paved the way for an 
cxtieracly swnfl therapeutic result. 

The morphological findings consisted of erythema, edema, scaling, fine 
papules and papulovesicular lesions, and numerous superficial ruptured vesicles. 

The face, the hands, and the feet were entirely dear. The legs were in 
^■olvcd onl.v to a level just above the edge of the shoes, where the eruption 

underwear which 

estcudod beneath the socks to just above the shoe level. The entire lees 
vcrc mvoKcd from the knees to the ankles, but there was particularly intense 
.. lection Wneath the garters which apparently inaeased the pressure and fric 
tion ironi the woolen underwear. ^ ^ 

Tlic thighs were less affected on the eitensor snrfar. *>, i.i. ^ 

surSace. probably as a result of increased Tr^rdl-^ T 

tmr podtinn pressure and fncUon from the sit- 

""“o a-' 

Ut loi ... ..m wund ihc n dst dor wme ^ rooolen band nbidi 
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The arms were clear but the forearms were markedly affected. A sflk 
undergarment served to protect the arms, but below the elbows, there was 
contact with a woolen shirt. 

The obvious deduction from the above facts was that this patient was 
suffering from a wool dermatitis. Upon reviewing the history, it was found 
that the patient had an attack of bronchitis in early September and because 
of this, began to wear the woolen garments mentioned. Shortly after this, 
his skin eruption began. 

In treatment, all woolen garments were discarded and intimate contact 
between clothes and skin was limited to silk, linen, and cotton. Local treat- 
ment consisted of simple, soothing applications. All preparations containing 
lanolin were avoided because of the lanolin sensitization which, occasionally, 
accompanies wool sensitization. Because the patient was anxious to recover 
as rapidly as possible, calcium and hydrochloric add were administered by 
mouth in the hope of expediting involution. 

On the above plan of treatment, there was striking fading of the erup- 
tion in one week and almost complete clearing in two weeks. 

During treatment, the flexor surfaces of the thighs relapsed and the dorsal 
surfaces of the hands became involved. Investigation revealed that as he was 
able to get around more, he began wearing a heavy woolen suit. He had not 
yet purchased long linen underwear to protect his legs and the chief area of 
contact with the w^oolen suit was brought about, in the sitting position, be- 
tween trouser legs and flexor surfaces of thighs. The wearing of long linen 
underwear promptly cured this relapse. 

Furthermore, it was noted that when sitting around in his woolen siiit, 
he was in the habit of folding his hands and dropping them in his lap in a 
manner causing contact between the backs of his hands and his woolen trousers. 
Avoidance of this habit permitted rapid clearing of the hands. 

One of the very interesting features of this case was the 
fact that the patient had been a wool merchant all of his life 
and, for many years, had worn, in the winter, garments iden- 
tical with those to which he was obviously sensitive. In analyz- 
ing these cases, one usually searches for recent unaccustomed 
contacts and one tends to discredit the possible role of con- 
tacts which have been present -without mishap for years. 

The reason why this patient should have become suddenly 
wool sensitive after so many years of evident freedom from 
it, is food for thought. Careful analysis of all data in the case 
revealed nothing which was recognized as a clue in this regard. 

Case VU- — L. S., a midcUe-aged business man, consulted his family phys- 
ician because of an acute eruption of the hands and face. The dermatosu 
was regarded as very puzzling, and dermatological assistance was obtained. 

Examination revealed on acute dermatitis made up of large amounts 0 
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en-thema and edema. Close inspeeUon disclosed areas in which 

toe vesicles were closely crowded together as is oilen seen in the 

there were several lesions in which vesicles were seen to run distinctly 


lines of smteb. ^ ,, . _ 

The diagnosis of dermatitis venenata wms made, and questioning soon - 

vcaled that for two weeks the patient had been caring for a primrose plant, 
pulling off leaves and breaking stems nnth his hands. The vegetable toxin was 
thus deposited upon his hands and was inesdtably carried to the face. 


i)fjcttssiof{.— There is probably no dermatological diag- 
nosis more commonly missed than contact dermatitis. It is 
impossible to transmit by the ivritten or spoken word that par- 
tially intuitive knov?ledge which enables the eye to suspect these 
cases. Having seen enough proved cases of dermatitis venenata 
in t>fpical form, one acquires a distinctive mental picture of 
erj'thema, edema, and vesiculation. It helps to remember that 
on the face, the eyelids are apt to undergo rapid and extreme 
swelling. It also helps to know that the vesicles are likely to 
be small and exceedingly numerous, usually being closely 
packed together. It also pays to remember that bullae of vary- 
ing sizes may be present among these small vesicles and that 
the vesicles may run in the lines of scratch. 

A given contact dermatitis may, on the other hand, stir not 
the slightest suspicion of its true nature even to the eyes of 
the most experienced. In these cases, careful analysis and de- 
ductive reasoning will save the day. 


Cum VUL— B. a widow of forty-seven, was considerably perturbed 

because ol the sudden appearance of a dreinate lesion on the chin. She sought 
the .advice of her family physician u-ho made a preliminary diagnosis of tinea 

rirrm.u.i, hut was not cnUrcly sure of bis opinion, and sought dermatological 
a'-M^lancc 

INammntion disdo.scd a cirdnate lesion made up of a very super&dal 
Mucl.-on type of crust and the remains of a ruptured drdnate buha^ There 
VM-rc no vesicles no scaling, and no eddence that the lesion had developed Ls 
a cotinqucnce ol the spread of a small lesion peripberaUy wth central d. 5 

I he findings were typical of impeu'go drdnata. oronata. 

■ ■ :r.,- ;t,J II, OT,re„„ Tk 

, 11 .,,, 

a wetk tie most rigid 
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hygienic precautions had been observed for the prevention of spread/ of whal 
was defijutely regarded as secondary syphiiisi fo the several children or to the 
husband. 

Examination revealed an extensive papulosquamous eruption, which in gen* 
eral w’as quite consistent with secondary lues. Furthermore, there was total 
absence of itching, and there were constitutional symptoms consisting of pain 
in the back and knees. Because of this combination of symptotns, there was 
every justification for suspecting syphilis. 

Inspection of the skin revealed on the left breast a large, oval, fawn- 
colored, markedly scaly lesion, strongly suggestive of the ^‘mother spot” of 
pityriasis rosea. This lesion was much larger than any of the rest, and the 
patient volunteered the information that this spot had appeared about ten 
days or two weeks prior to the outbreak of the general eruption. 

Elsewhere over the trunk, arms, thighs, and neck there were numerous 
oval, fawii'CoIorcd, scaly lesions, some showing a tendency toward central 
clearing and many running definitely in the lines of cleavage of the skin. There 
were no lesions below the knees, very few below the elbows, and none on 
the face. 

Therefore, in all respects of morphology and distribution, the eruption was 
typical of pityriasis rosea. The total absence of itching w'as entirely consistent 
with pityriasis rosea. The confusing constitutional symptoms consisting of 
pain in the back and knee joints w^ere found, upon more detailed analysis, to 
antedate by several months the onset of the skin eruption, and were, therefore, 
probably not related to it. 

The laboratory studies consisted of dark-field examination and blood 
serological tests for lues. 

One of the more prominent lesions was curetted until a slightly blood- 
tinged exudation of serum w’^as elicited. The usual dark-field preparation was 
then made, and a diligent search for Spirochaeta pallida was carried out. The 
search 'was entirely negative. 

To provide an immediate further basis for reassurance of patient and hus- 
band, a spedmen of blood was tested by the Rapid Hinton method. This test 
was negative. The usual Wassermann, Hinton, and Kahn tests were done at 
the first 'visit, and these were repeated one week later. All six of these tests 
were negative. 

Thus it was proved that the patient had pityriasis rosea rather than secon- 
dary lues. 

One week foUo'wing treatment with an ei^ihema dose of ultraviolet light 
and local applications of 30 per cent aqueous solution of sodium thiosulphate, 
there was striking improvement of the eruption. 


Discussion . — The mistake made in the above case was ob- 
viously a more healthy one than would have been the reverse. 
It would have been vastly worse to diagnose a case of secon- 
dary lues as pityriasis rosea and permit spread to others in the 
family. Furthermore, the case had puzzling features, and, in 
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accordance with the strict rules of this differentiation, the final 

opinion rested upon laboratory data. ^ i t j* 

In all supposed cases of pityriasis rosea, serological studies 

to exclude lues should be made routinely. An expert dermat- 
ologist is seldom wrong in his clinical appraisal of this differen- 
tiation. On the other hand, no physician can regard his clin- 
ical diagnostic acumen as great enough to ignore the routine 
of doing a Wassermann to prove the correctness of his diag- 
nosis. 


Case X.— C. J., a married man of forty-two years, consulted a general 
practitioner, promptly following the appearance of a penile lesion. The pa- 
tient’s emphatic denial of extramarital exposure when joined with a negative 
blood Hinton test apparently were very misleading to the general practitioner, 
who treated him for two weeks with local applications, thus depriving the pa- 
tient of his golden opportunity for treatment in the seronegative primary state 
of syphilis. 

When the patient failed to respond to dermatol and other local applica- 
tions, he was referred for dermatological advice. 

Inspection revealed on the glans penis two shallow ulcerative lesions with 
definite cartilaginous induration and extreme edema of the foreskin. There 
was marked bilateral inguinal adenopathy. . 

Because of the prerious use of antiseptic local applications, it was im- 
possible to demonstrate Spirochaeta pallida until after prolonged search of 8 
separate preparations was made. Twenty-four hours later, after several nor- 
mal saline soaks of the penis had been carried out, repeat dark-field examina- 
tion revealed numerous typical Spirochaetae pallidae. A Rapid Hinton test 
was positive and routine Wassermann, Hinton, and Kahn tests were positive. 
Repeat Hinton and Kahn tests were positive, but the Wassermann was negative. 

The diagnosis of primary syphilis was established on the basis of dark- 
field examination alone though it was supported by a Rapid Hinton test. 
Other serological evidence coming later was merely confirmatory, for antiluetic 
(rc.umcnl had already been started. Had aU serological tests been negative 
(he diagnosis would have been equally clearcut. The clinical evidence alone was’ 
almost incontrovertible. A positive dark-field was all that was needed for an 
alwobitc diagnosis and for prompt insUtuUon of treatment 


Titc diagnosis or exclusion of early syphilis must rest en- 
l.rcly on laboralon- procedures. In the early primary stage 
onh the dark-field esamination done strenuously by an emert 
C.™ be rehed upon because the serolog. is frequenUy negXf 
.% m , be above case, denial of exposure, sterling 
diaraclcnsiics, and negative serological tes g fn. ^ 
not exclude cjphilis. ^ ^ do 
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Oas 0 XI. W. B., a young unmarried man of twenty-one years, was 
referred for diagnosis. 

Examination revealed a small, dry, pale, smooth, inconspicuous papule on 
the glans penis. There was no sateUite adenopathy and nothing about the 
skin lesion itself to suggest its specific nature. Wassermann, Hinton and Kahn 
tests were all negative. 

Dark-field examination revealed nothing in the first four preparations, but 
reexamination on the following day revealed numerous typical Spxrochactae 
paUidae in the first preparation studied. 

Case XU. — ^Mrs. G, S., a middle-aged woman, had been under expert 
medical and dermatological supervision at frequent intervals for sixteen years. 
She was referred for dennatologicaJ advice regarding a number of trivial cu- 
taneous complaints including a great many seborrheic keratoses and verrucac 
about the face. 

A systematic examination of the face, ears, and scalp was carried out. Be- 
hind the right ear was discovered a medium-sized typical epithelioma, con- 
sisting of a hard, infiltrated plaque with a raised translucent border and a 
nodule in the upper margin. The center of the lesion was excoriated, but not 
ulcerated, and was occupied by a small blood clot. 

A clinical diagnosis of epithelioma was made. The lesion was removed 
by surgical excision and showed on microscopic examination the typical histo- 
logicaJ features of basal-cell epithelioma. 

Case Xm. — 'Miss R., a middle-aged spinster, bad been under close med- 
ical observation for about one year. Several consultants were seen (or various 
ailments but no one had paid much attention to a lesion on the right side of 
the nose. Finally she was referred rather casually for dermatological advice. 

Examination disclosed a typical epithelioma located on the right side of the 
nose. The lesion measured 10 mm. X 7 mra. and was so distinctive that there 
could be not the slightest doubt regarding diagnosis. The border was raised 
and translucent, and the center was depressed. It was firmly indurated and 
moderate telangiectasia was present. There were several distinct nodules in 
the border. 

Case XIV. — B., a retired business man of sLxty-three years, was referred 
for treatment of a mild rosacea. 

Examination revealed the usual findings of rosacea. In addition, on the 
right cheek there was a small typical epithelioma which had been overlooked. 
The lesion was entirely classical in its morphology and was made up of a raised, 
rolled, pearly, translucent border with a scaly, depressed center. Had there 
been more ulceration or more crusting, the epithelioma probably would not 
have been overlooked. 

Case XV.— Mr. E. C., a graduate student of twenty-two years, had been 
under treatment for several weeks for what was regarded as a coated tongue 
due to reversed peristalsis. 
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Examination disclosed a tongue which was coated with a thick wbi^. 
fum' material. This coating seemed to be made up of innumcra 
prSctions, closely packed together. Material from this coating ^ ' 

mol-cd by a curet. The underlying tissues of the tongue were erythema ous. 
No other part of the oral cavity and no other part of the body was involved. 

A dietary histor)’ revealed no e\ident abnormalities. 

The clinical diagnosis was moniliasis of the tongue (thrush). Microscopic 
examination of scrapings from the tongue revealed budding yeastUke cells which 
upon cultural study proved to be Monilia albicans. 

The patient was completely resistant to the usual forms of local therapy 
as well as potassium iodide by mouth. 

His tongue cleared rapidly, completely, and permanently upon administra- 
tion o{ liver extract by mouth. 


Case X:VT.~W. C., an artist of fifty-five years, developed, two weeks 
prior to examination, a nonitching eruption involving penis, forearms, and right 
axilla. Patient was seen by a diagnostidan, who did not recognize the case 
as one of Lichen planus and referred the patient for a dermatological opinion. 

Inspection revealed numerous small, flat-topped, angular papules. Some 
of these showed the t>TDical glistening sheen and others the violaceous tint 
characteristic of Lichen planus. In the right axilla there was a distinct row 
of fiat -topped angular papules, running as if in the line of saatch. On the 
inner aspect of each cheek there were milky-white streaks. All of the morpho- 
logical criteria for the diagnosis of Lichen planus were therefore satisfied. 

Routine Wassermann, Hinton, and Kahn tests were all negative. 


Case XVH. — ^R. H., an unmarried secretary twenty-two years of age, had 
been under treatment ofi and on for four years for what was regarded by her 
physician as pemphigus. From time to time large bullae would appear on 
her legs, arms, thighs, and feet. These ruptured easily and were very slow 
to heal. 

The patient was referred for consultation. Inspection revealed on her 
legs and feet one large and several medium-sized bullae. Around the margin 
of each bulla there was a definite er^'thematous halo, which served to distin- 
guish it from the pemphigus iypt of bulla which arises from the apparently 
normal skin In addition, there were several typical, dreinate, urticarial lesions. 

The combination of bullous lesions and urticarial lesions was considered 
to be diagnostic of co'thcma mulUforme rather than pemphigus. 

A complete series of scratch tests w'as negative. 

Trcalmcnl by means of cUmination dieu, caldum, hydrochloric add 
cphednnr. etc., was ineffective. * 

.\ temh injcciion oi aobn was followed by a severe vagotonic reaction 
of extreme erythema and edema of face, numerous Le^SS 
(.-.nal It-ionv diarrhea, abdominaf cramps, weakness and a .ham 

'»» S; res.™ 
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Abdominal angina, /an», 239 
Acid intoxication in diabetes, manage- 
ment, Jan,, 16^ 

therapy, antiseptic, in urinary tract 
infections, Marcli^ 606 
Adrenals, obesity and, Jan., 28 
Agranulocytic angina in childhood, 
Jan., 105 

Ainhum, Jan., 252 
Aleukemia, March^ 357 ^ 

Aleukemic leukemia in childhood, 
Jan., 107 

appendicitis and, differentia- 
tion, Jan., 108 

myelogenous leukemia, Aforeft, 353 
myelosis, March, 354 
Allergic factor in migraine, Jan., 123, 
139 

Ailcrg>% food, Jan., 119 
studies in, March, 613 
Amebic dysentery, Jan., 159 
Anemia, aplastic, in childhood, Jan., 
106 

erythroblastic, Jan., 97 
hemolytic, con^nital, in infancy 
and childhood, ^farrii, 401 
pernicious, March, 333. See also 
Pernicious anemia. 

Anemic ulcers ol leg, treatment, Jan., 


Asthenia, neurocirculatory, cardiac 
neurosis and, March, 451, 453 
.Asthma, food allergy and, Jan., 121, 
125 

pollen, Jan., 137 

Avitaminosis, obesity and, differentia- 
I tion, Jan., 24 


Blood pressure, normal, Jan., 220 
tissue culture of, in leukemia in 
childhood, Jan., 115 
transfusion in pneumonia in chil- 
dren, Jan., 203 
Bone, rider’s, Jan., 269 
Brain in essential hypertension, Jan., 
225 

Buerger’s disease, Jan., 245 
Burns, .'C-ray, ulcers of leg from, Jon., 
253 


Carbohydrates in pregnancy, March. 
550 

Cardiac neurosis, arrhythmias and, 
March, 454 

coronary thrombosis and, March, 
1 459 


241 

Angina, abdominal, Jan,, 239 
agranulocntic, in childhood, Jan., 
405 

\nlc])arlum fetal death, diagnosis and 
management, Jan., 300 
Vnli^cptic acid therapy in urinaiy’ 
ti.un vntections, March, 006 
\p\aftic .anemia in childhood, Jan 
ton 

\ptH-udicUis. .ileukemic leukemia in 
rhiUiluKht and, differentiation. Jan 

Ktv 

\i I h\ iluma". cardiac neurosis and 

\iM nie.dv in uiinarx tract infection^ 
fdl 

\ubiniv, ihntiju', management of, in 
lorni . Aty. K, 511-524 
n. It utfiiii.i in (hildlux»d. Jar:,^ 101 
N'Ajmu.i, m-nruc:rculator>', March, 


heart murmurs and, March, 462 
h^ertension and, March, 458 
misinterpretation of symptoms 
and signs, March, 461 
neurocirculatory asthenia and 
March, 451, 453 

organic heart disease and, March, 
457 ’ 

paimysmal tachycardia and 
March, 456 ’ 

recognition, March, 449 
rheumatic \^lvular heart disease 
and, Aforc^i, 457 
treatment, March^ 440 
ps>;choneuroses, March^ 450 

disease, Jan,, 
Celiac disease, Jan,, 149 

Ch«t ijain noncardiac cause. March, 


<^57 
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Child, nervous, practitioner's respon- 
sibility toward, March^ 525 
Chlorosis, Marche 389 
Circulation, failure of, congestive and 
noncongestive, clinical features, 
^farch, 481 
Collapse, March, 489 
causes, March, 494 
combined occurrence of congestive 
heart failure with, March, 498 
treatment, March, 499-508 
Coma, diabetic, prevention of, Jan., 

Congenital hemolytic anemia in in- 
fancy and childhood, March, 401 
Conjunctival test for pollinosis, Jan., 
132 

Coronary thrombosis, cardiac neurosis | 
and, March, 459 

Cryptorchism, gonadotropic treat- 
ment, Jan., 207, 212, 215 
Cutaneous test for pollinosis, Jan., 
129 


Defensive neuroses, recognition and 
management, Jan., 271 
Dermatitis, food allergy and, Jan., 126 
Dermatology, commonly missed diag- 
noses in, March, 621 
Dermatomyositis, Jan., 267 
Diabetes, acid intoxication in, man- 
agement, Jan., 16 
early stages, care in, Jan., 15 
emergency program in, Jan., 15 
ferric chloride test in, Jan., 14 
precomatose case, first period man- 
agement, Jan., 18 
protamine insulin in, March, 417 
renal threshold in, March, 4SX 
trauma in relation to, March, 441 
treatment, in presence of high 
threshold, March, 432 
of low renal threshold, March, 
436 

Diabetic coma, prevention, Jan., 11 
Diagnosis, pediatric, common errors 
in, March, 535 

Diet, daily, during pregnancy and 
lactation, March, 560 
during pregnancy and nursing 
period, March, 547 
in chronic arthritis, March, 520 
in obesity, directions for, Jan., 31- 

37 

Dinitrophenol in obesity, Jan , 38 
Drugs, dye, in urinary tract infec- 
tions, March, 602 

formalin-bearing, in urinary tract 
infections, March, 603 
in chronic arthritis, March, 522 ] 


Duodenal stasis, diagnosis, Jan., 169 
treatment^ Jan., 169 
:r-ray finding in, Jan., 173 
Dye drugs in urinary tract infections, 
March, 602 

Dysentery, amebic, Jan., 159 


Edema, obesity and, diffcrentiatioa, 
Jan., 24 

Emaciation, Jan., 75 
Endocrine origin of obesity, Jan., 27 
Epidermomycosis, Jan., 249 
Errors, common, in pediatric diag- 
nosis, March, 535 
Erythema induratum, Jan., 251 
Erythremia, March, 369 
Er^hroblastic anemia, Jan., 97 
Erythroblastosis of newborn, Jan., 112 
Es^ntial hypertension, Jan., 219. See 
also Hypertension, tsseniid. 
lipoid histiocytosis, Jan., 100 
Exercise in chronic arthritis, March, 
512 ^ 

in obesity, Jan., 37 


Factitial ulcers of leg, Jan., 254 
Fats in pregnancy, March, 551 
Ferric chloride test in diabetes, Jan., 

Fetal death, antepartum, diagnosis 
and management, Jan., 299 
Fibrositis, Jan., 257 
Fishberg's renal concentration test, 
Jan., 286 

Food allergy, Jan., 119 
Foot, Madura, Jan., 252 
Formalin -bearing drugs in urinary 
tract infections, March, ^3 
Fra neon I 's treatment of celiac disease, 
Jan., 157 


( mucher’s disease in childhood, Jan., 
105 . . , 

( >enito-urinary system, trichomoniasis 

of, Jan., 319 r ox 

(Glandular fever in childhood, Jon., vo 
(jonadotropic treatment of cryptor* 
Chism, Jan., 207, 212, 213 
Gonads, obesity and, Jan., 28 
Gout, Jan., 3 
treatment of, fan., 7 


Haas' treatment of celiac disease, 
Jan., 157 

Hagedom Era, March, 417 
Hay fever, Jan., 129 

ionisation in, March, 613 
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Heart action, paroxi-smal rapid, dif- 
ferential diagnosis, Marcfi, 

47S , ^ ^ 

phx'sical signs, March, 4/4 
prognosis, ^^arch^ 4/5 
recognition and treatment, 
March, 467 

s}*mptoms, ^[arch, 474 
treatment, March, 476 
disease, occuH, Jaiu, 235 
organic, cardiac neurosis and, 

457 

rheumatic cardiac neu- 

rosis and, 3fardi, 457 
failure, congestive, combined occur- 
rence, with collapse and shock, 
March, 49S 

in essential hypertension, Jon., 223 
murmurs, cardiac neurosis and, 
March, 462 

IlcmolNlic anemia, congenital, in in- 
fancy' and childhood, March, 401 
Hemophilia, March, 375 
diagnosis, March, 377 
prognosis, March, 379 
symptoms, March, 376 
treatment, March, 380 
Histiorslosis, essential lipoid, /cn., 
100 ' ^ 

HofJgkin's disease, prognosis, March, 
361 

treatment, 3farch, 361 
Hfinic, management of chronic ar- 
iliniis in. March, 511-524 
Ih i>crtcn5ion, card'ac neurosis and, 
March, 458 
essential, Jon., 219 
brain in, Jon., 225 
heart in, Jav , 223 
knincy in, Jon., 229 
nature of, Jon., 221 
trralmrnt of, Jon., 231 
Ih penln roidism, sino-aurtcular tach- 
>rartlia and, Manh, 470 


b Ti M '' grata? neonatorum, Jan., 112 
In.oni inn, Jo?;., 75 


Ionization in hay fever, March 613 
in r^somotor rhinitis, OKt 

Iron deficiency in girls, Jfarfh, 38/ 


Ktdnky, function of, tests for, Jan., 
281 ^ . 

clinical application, Jan., 281, 
290 

Fishberg’s, Jan., 286 ^ 
i\losenthars, Jan., 287 
phenolsulphonphthalcin, Jan., 

289 

physiologic aspects, Jan., 284 
urea clearance, Jan., 288 
concentration, Jan., 2S5 
in essential hypertension, Jan., 229 


Law, Nasse, March, 375 
Leg, ulcers of, chronic, treatment, 
Jan., 241 

Letterer-Siwe*s disease in childhood, 
Jan., 106 

Leukemia, March, 349 

acute (myeloblastic), March, 357 
aleukemic, in childhood, Ja7i., 107 
diagnosis, ilfarch, 349 
in childhood, diagnosis and symp- 
toms, Jan., 89 
in newborn, Jan., 110 
lymphatic, March, 357 
chronic, March, 354 
monocytic, Jan., 90 
myelog^ous, aleukemic, March, 353 
chronic, March, 349 
nonleukemic conditions simulating, 
Jan., 91 

prognosis, March, 349 
stem-cell, Jan., 90 
tr^tment, March, 349 
Lipoids in pregnancy, March, 551 
L>Tnphatic leukemia, March, 357 
chronic, March, 354 
Lymphoblastoma, March, 357 
aleukemicum, March, 357 


\ \;\s''!Ur,'\tmn (4, Jan., 82 
»n» nni]>lcir. Jcf; , 75 
ui'-ulm in. Juj: . 85 
ir< atim ni of, Jut.,, 85 

lr.t<^hv'nv urmun, tmcl 

1 n'.» » • Htii'^ nifinonuck^osie, 
« I Jer: , 0^ 

bi!.. r; III. it.i'i 

‘ * *'• I II HI , Jj?;. 

b .1.*. Mr HJV Jor 


treatment, 
acute, in 


JcTi., 265 
85 

pollinosis, 


* lACLEAX and de Wesselow's urea 
concentration test, Jan., 285 
3iadura foot, Jan., 252 
Aladuromycosis, Jan., 251 
3 a perforans, Jan., 250 
-Mabna, leukemia in childhood and 
ddlerentiation, Jan.. 106 ’ 

- ah^nt^neutropenia in childhood, 

ulcers of leg, Jan., 252 
^Sesm,seightand, Jan., 42 



640 


CnCTMULATIVE INDEX 


Malnutrition, chronic destructive 
weight loss and, Jan., 48 
nondestructive weight loss and, 
Jan., 43 

treatment of, Jan,, 41 
vitamin and Bj deficiency and, 
Jan., 53, 54 

vitamin C deficiency and, Jan., 57 
Mediastinal enlargements in leukemia 
in childhood, Jan., 101 
Menopause, sino-auricular tachycar- 
dia and, March, 470 
sur^’cal,^ March, 563 
biologic considerations, Jlfarrk, 570 
conservation of ovaries, March, 
573 I 

pathology, March, 568 
radium and, March, 563 
roentgen ray and, March, 564 
symptoms, March, 566 
treatment, March, 571 
Migraine, allergic factors in, Jan., 123, 
139 

Minerals in pregnancy, March, 553 
Moles on leg, Jan., 252 
Monocytic leukemia, Jan., 90 
Mononucleosis, acute infectious, in 
childhood, Jan., 98 
Mosenthars concentration-dilution 
renal function test, Jan., 287 
Multiple sclerosis, course, March, 584 
diagnosis, March, 577 
etiolo^, March, 585 
pathology in relation to symp- 
tomatology, March, 577 
precipitating factors, March, 582 
prognosis, March, 584 
spinal fluid in, March, 583 
treatment, outlook for, March, 
577, 587, 588 

Murmurs, heart, cardiac neurosis and, 
March, 462 

Muscles, inflammation of, Jan., 265 
Mycosis fungoides, March, 356 
Myeloblastic leukemia, acute, March, 
357 

Myelogenous leukemia, aleukemic, I 
March, 353 
chronic, March, 349 
Myelosis, aleukemic, March, 354 
Myositis, Jan., 265 
ossificans, Jan., 268, 269 
primary suppurative, Jan., 266 
treatment 01 , Jan., 270 
Myxedema, obesity and, differentia- 
tion, Jan., 24 

Nasse law, March, 375 ^ 

Nervous child, practitioner's responsi- 
bility toward, March, 525 


Nervous system, central, obesity and, 
Jan.,^ 29 

Neurocirculatory asthenia, March, 
cardiac neurosis and, March, 451, 
453 

Neuroses, defensive, recognition and 
management, Jan., 271 
worry, recognition and manage- 
ment, Jan., 271 

Neurosis, cardiac, arrhythmias and, 
March, 454 

coronary thrombosis and, March, 
459 

heart murmurs and, March, 462 
hypertension and, March, 458 
I misinterpretation of symptoms 
and signs, March, 461 
neurocirculatory asthenia and, 
March, 451, 453 

organic heart disease and, March, 
457 

paroxysmal tachycardia and, 
March, 456 

recognition, March, 449 
rheumatic valvular heart disease 
and, March, 457 
treatment, March, 449 
Neutropenia, malignant, in childhood, 

Jan., 105 

Newborn, erythroblastosis in, 

112 

leukemia in, Jan., 110 
Niemann-Pick disease, Jan., 100 
Nursing period, diet during, March, 

547 


Obesity, Jan., 23 
adrenals and, Ja7i., 28 
central nervous system and, Jan., 2y 
defective water and salt metabolism 
and, Jan., 29 
diagnosis of, /an., 24 
diets in, directions for, Jan., 31“3/ 
endocrine origin, Jafi., 27 
gonads and, Jan., 28 
ovaries and, Jan., 28 
pituitary dysfunction and, Jan., 2o 
thyroid hypofunction and, Jan., 

' treatment of, Jan., 29 
dietary, Jan., 29 
dinitrophenol medication, Jan., 

38 

exercise, Jan., 37 
th>Toid medication, Jan., 37 
water allowance, Jan., 37 
Occult heart disease, Jcin., 235 
Occupational therapy in chronic ar^ 
thritis, March, 522 
Orthopedic aids in chronic arthntis, 
March, 517 
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Ovaries, consen^tion of, m surgical 
menopause, Marche 573 
obesity and, Jan.^ 28 
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Patk, chest, noncardlac cause, March, 

461 , ,_ 

Paroxysmal rapid heart action, ditter- 
ential diagnosis, Afcrch, 

478 

ph>^ical signs, March, 474 
prognosis, AfarcJi, 475 
recognition and treatment, 
March, 467 

symptoms, March, 474 
treatment, March, 476 
tachycardia, March, 472 
cardiac neurosis and, March, 456 
Pediatric diagnosis, common errors 
in, March, 535 

Pernicious anemia, March, 333 
diagnosis, March, 333 
familial incidence, March, 338 
prognosis, March, 343 
treatment, March, 339 ^ 

Pertussis, leukemia and, differentia- 
tion, Jan., 91 

Pfeiffer^s disease in childhood, /an., 
98 

Phagedenic ulcers, treatment of, /an., 
243 

PhcnolGulphonphthalein test of renal 
function, /an., 289 

Physical therapy in chronic arthritis, 
Afordi, 515 

Pituitary dysfunction, obesity and, 
differentiation, Jan., 28 
I’neumonia in children, treatment, 
Jan,, 191-205 

Pollen disease and asthma, Jan., 122, 
137 

and migraine, Jan., 123 
Pollmosis, Jan., 129 
mcihods of testing for, Jan., 131 
lr<-airn(‘nt of, Joji., 133 
P<»lycythcnua vera, March, 369 
Polymyositis haemorrhagica, Jan, 
2<^S 


Radium, surgical menopause 
Hard/, 563 

Raynaud^s disease, Jan,, 240 
Renal. See also Kidney • 
threshold in diabetes mclhtus, 
March, 431 

normal, for sugar, March, 427 
Rest in chronic arthritis, iliarcn, 512 
Reticulo'endotheliosis in childhood, 

Jan., 106 

Rheumatic valvular heart disease, 
cardiac neurosis and, March, 457^ 
Rhinitis, vasomotor, ioniration m, 
March, 613 

Rider's bone, Jan,, 269 
Ringivorm of foot, Jan., 249 
Rodent ulcer of leg, Jan., 252 
Rose cold, /an,, 129 
fever, Jan., 129 


Pfcgnancy. diet during, March, 547 
Pnt-vMuir in pneumonia, Jan., 196 
P^iovt.\tuj\ 'Vnehomonas, Jan., 319 
Pn>Tafmru' insulin in diaMcs mcUitus, 
2. 4 1 » 

Pouiins in pregnancy, Match 
Pm u4i4<'\ikennn, .March, 357 
PsMfdi* uIht syndrome. Jar.., 17Q 
pMehir Uuuma m relation’ 

,» 4*51, 445 

r.-.rdiac. .Vcrch, 450 
i ‘ Y iu<* jA in chro.nic 


551 


to dia- 


arthritis, 


Salivary gland enlargement in leuke- 
mia in childhood, Jan., 102 
Schick and Wagner’s treatment of 
celiac disease, Jan., 158 
Sclerosis, multiple, March, 577. See 
also Multiple sclerosis. 

Scratch test for polUnosts, Jan., 131 
Semistarvation, J^an., 75 
Sepsis, leukemia In cbl chood and, dif- 
ferentiation, /an,, 93, 104 
Serum treatment of pneumonia in 
children, Jan., 204 
Shock, March, 489 
causes, March, 494 
combined occurrence of congestive 
heart failure with, March, 498 
treatment, March, 499-508 
Sino-auricular tachycardia, March, 
467 ^ 

hyperthyroidism and, March, 
470 

. m^opause and, March, 470 
Skin diseases, commonly missed diae- 
I noses in, March, 621 
Spmal fluid in multiple sclerosis, 
March, 583 

SplMohepatomegaly, nonlipoid, in 
childhood, Jan., 106 
Sporotrichosis of leg, Jan., 252 
Stasis, duodenal, Jan., 169, 173 
Stem-cell leukemia, Ja?i., 90 
Strawberry vagina, Jan., 313 

Suppumive myositis, primary. Jan., 
563. See 

also iSenopause, surgical. 
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Syncope, March, 481, 485 
treatment, March, 488 


Tachycardia, paroxysmal, March, 
472 

cardiac neurosis and, March, 456 
simple, March, 467 
sino-auricular, March, 467 

hyperthyroidism and, March, 470 
menopause and, March, 470 
ventricular, March, 476 
Thrombo-angiitis obliterans, Jan,, 245 
Thrombosis, coronary, cardiac neu- 
rosis and, March, 459 
ThjToid hypofunction, obesity and, 
Jan., 27 

medication in obesity, Jan., 37 
Tissue culture of blood in leukemia in 
childh<wd, Jan,, 115 
Transfusion, blood, in pneumonia in 
children, Jan,, 203 

Trauma in relation to diabetes, 
March, 441 

Traumatic ulcers of leg, treatment, 
Jan,, 244 

Trichomonas prostatitis, Jan,, 319, 
321 ^ 

urethritis, Jan,, 321 
vaginitis, recurrent, Jan,, 323 
treatment, Jan., 314 
Trichomoniasis of genito-urinary sys- 
tem, Jan., 319 


Ulcers, anemic, of leg, treatment, 
Jan., 244 

factitial, of leg, Jan,, 254 
infectious, of Teg, Jan., 248 
malignant, of leg, Jan., 252 
of leg, chronic, treatment of, Jan., 
241 

from x-ray bums, Jan., 253 
in peripheral vascular diseases, 
Jan., 244 

phagedenic, treatment of, Jan., 243 
rodent, of leg, Jan., 252 
traumatic, of leg, treatment, Jan,, 
224 

varicose, treatment of, Jan., 241 
venereal, of leg, Jan., 253 
Undemutrition, Jan., 75 ' 

Urea clearance test, Jan., 288 
concentration test, Maclean and de 
Wesselow's, Jan., 285 
Urethritis and prostatitis, Tricho- 
monas, J07L, 321 

Urinary tract infections, treatment, 
March, 593 

Urticaria and asthma, food allerg>' 
and, Jon., 124 


Vaccines in chronic arthritis, March, 
521 

Vagina, strau'berry, Jan.,^ 313 
Vaginal discharge, persistent, diag;* 
nosis and treatment, Jan., 307 
Vaginitis caused by yeasts, treat- 
ment, Jan., 317 

Trichomonas, recurrent, Jan., 323 
treatment of, Jan., 314 
Valvular heart disease, rheumadc, 
cardiac neurosis and, March, 457 
Varicose ulcers, treatment of, Jan., 
241 

Vascular diseases, peripheral, ulcera- 
tions in, Jan., 244 
Vasomotor rhinitis, ionization in, 
March, 613 

Venereal ulcers of leg, Jan., 253 
Ventricular failure, left, March, 483 
right, March, 483 
tachycardia, March, 476 
Vitamin A in children’s diets, Jan., 64 
Bi and deficiency, malnutrition 
and, Jan., 53, 54 
in children's diets, Jan,, 67 
C deficiency, malnutrition and, 
Jon., 57 

in children's diets, Jan., 69 
D in children's diets, Jan., 71 
E in children’s diets, Jan., 72 
G (P, B;) in children's diets, 
Vitamins in pregnancy, March, oaa- 
558 

use of, in children's diets, Jan., 
von Jaksch anemia infantum pseudo- 
leukaemica, Jan., 95 
Vulvo\mginitis, Jan., 308 


Water allowance in obesity, .Jan,, 37 
Weight, changes in, malnutrition and, 
Jan., 42 

loss, acute destructive, malnutntion 
and, Jan., 44 

chronic destructive, malnutnt/on 
and, Jan., 48 ,, a 

nondestructive, malnutrition and, 
Jan., 43 

Worry neuroses, recognition and man- 
agement, Ja;i., 271 


X-Ray burns, ulcers of leg from, Jon » 
253 . , 

findings in duodenal stasis, Jan., i ' 
surgical menopause and, March, 

V EASTS, vaginitis caused by, treat- 
ment, Jan., 317 
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SOME EXTRAGASTRIC CAUSES OF DYSPEPSIA 
Andrew B. Rivers and Leslie A. Carlson 


A French writer referred to dyspepsia as the remorse oi 
a guilty stomacF. Although every physician knows that dys- 
pepsia is not a disease in itself, it often remains the final diag- 
nosis, and this frequently results in the dispensing of available 
measures which have been found to relieve belching, gas, or 
the various other symptoms that are included in the dyspeptic 
manifestations. Dyspeptic symptoms are usually the manifes- 
tation of nature’s method of protesting against bodily abuses 
or are warnings of functional or pathologic disturbances of the 
gastro-intestinal tract. Nature does not confine her "warnings 
to diseases of the stomach or even to organs utilized and con- 
cerned in the direct process of digestion. In this paper v,'e are 
mainly concerned "with the consideration of some of the more 
frequent and important extragastric diseases which manifest 
their presence by producing symptoms of dyspepsia. Almost 
any morbid process may herald its approach or announce its 
presence by causing some disturbance in the smooth, rhythmic 
process of digestion. Unfortunately, the degree or severity of 
the digestive disturbance is not necessarily an indication of tlie 
extent or gra'vity of the disease responsible for the symptoms. 
In order to appreciate this fact one need only consider the vio- 
lent digestive disturbances experienced by neurotic individuals 
and compare these "with the trivial disturbances of digestion 
caused by some extensive carcinomas of the stomach. There- 
fore, it is of the utmost importance to heed dyspeptic warn- 
ings as possible danger signals and to make every effort espe- 
cially in the presence of protracted and persistent disturbances 
to ascertain the exact cause of any indigestion. 

fi4S 
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symptoms of dyspepsia 

Before proceeding into a more detailed consideration of tbe 
various causative factors of dyspepsia, it seems advisable to 
consider separately some of its more important s3nnptoms. 

Pain. — Pain is one of the most important and frequently 
one of the most baffling manifestations of disturbed digestion. 
This is readily understandable when one considers the mechan- 
ics of the production of pain in the gastro-intestinal and acces- 
sory tracts. In order to evaluate reasonably some of the pain- 
ful phenomena experienced by dyspeptic patients, it seems ad- 
visable to review, at least briefly, the more important factors 
involved in the production of such pain. Painful impulses aris- 
ing in the upper part of the gastro-intestinal tract may originate 
in the waU of the viscus, course along bundles in the sheath 
of the splanchnic nerves, cross over through the white rami 
communicantes of the thoracic nerves along the posterior roots 
of the spinal nerves, and thus may enter the posterior horn of 
the spinal cord. It is well to remember that painful impulses 
may also be conducted centrally through the sensitive cerebro- 
spinal somatic nerves, trvigs of which supply the parietal peri- 
toneum and many of the appendages of the posterior abdominal 
wall. The vagus nerves also contain some sensory fibers but 
it is doubtful whether these are very important in relaying 
painful impulses from the upper part of the gastro-intestinal 
tract to the brain. Lesions situated high in the gastro-intestinal 
tract, that is, about the cardia and esophagus, may send painful 
impulses to the brain through the phrenic pathways. Difficulty 
at once arises when an attempt is made to explain the genesis 
of pain from viscera which ordinarily seem practically 
sensible to the stimuli which produce pain on the surface of 
the body. All physicians have been present when extensive 
resections of upper abdominal viscera were performed under 
local anesthesia without serious complaint from the patient. An 
explanation of this paradox seems possible since it has been 
found that gastro-intestinal lesions can produce appreciable 
pain by way of fibers accompanying, if not part of, sympafbefic 
nerves, providing an adequate stimulus has arisen in the viscus. 
This adequate stimulus is assumed to be an increase in pressure 
within gastro-intestinal segments, which results in stretching 
of the circulatory fibers of the viscus. It has been suggested 
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that in the stomach this spasm can be the result of In-paaaoi 
which acts as a trigger mechanism that seL^ m motion 
which in turn may constitute a stimulus entirely arV-qume .o 
be appreciated as pain. Furthermore, musailar stretching 
could be incident to bombardment of peristaltic waves against 
an obstructing or partially obstructing segment an>-whcrc in 
the bowel. This could be caused by organic obstnictinn. or by 
functional or sphincleric spasm of any circular muscle. There 
seems no doubt at the present time that spinal scnsnr>- nerves 
are of considerable importance in relaying impulses to the spin.al 
cord, provided the lesion progresses beyond the confine^ of the 
intestines and invades neighboring tissues. Thus, as an ex- 
ample, the simple, clear-cut s^junptoms of uncomplicated peptic 
ulcer most likely would be visceral phenomena appreciated by 
means of afferent conducting mechanisms included within the 
sjunpathetic neiamus system. With invasion of the tissues sur- 
rounding the intestines, warnings of the traumatizing effects 
of such invasion would be conducted through the nerx’cs guard- 
ing these tissues, which would be branches of the spinal scnsoiy 
nen^es. In instances in which lesions are situated in the upper 
part of the stomach or in the esophagus, pain is not infrequently 
referred along the peripheral distribution of the phrenic ncn,’c, 
thus producing pain in the neck, or even in the tip of the left 
shoulder. 


The diffuse epigastric distress that is almost universally 
associated with obstructing lesions of the gastro-intestinal tract, 
regardless of the position of such lesions, in all probability 
arises because of disturbed mechanics or disturbances in the 
wall of the viscus, which could be visceral phenomena that 
would be transmitted centrally along the sympathetic ncr\’es. 

In the progress of perforation to tissues surrounding ' a 
gastro-intestinal lesion, it would seem that the warnings of the 
traumatizing effects of such invasion would be conducted 
trough ner\'es guarding these tissues, which would probably 
be branches of the somatic nerves. ' 

Thus, it becomes intelligible how lesions even in distant 
regions, can indicate their presence by dyspepsia sLe ^ 
only m^essarj^ to produce disturbances in &e mechankrnf th' 
stomach or upper part of the intestinal tract in order to 
dace a„ adequate staate such as spasm which martterw 
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interpreted as pain and relayed to the spinal cord along the 
fibers of the splanchnic nerves. 

Pyrosis or Acid Pegnrgitatioii. — Pyrosis is a sensation 
of burning felt in the epigastrium or below the lower portion 
of the sternum. It is usually interpreted by the laity and by 
some physicians as evidence of excessive gastric acidity. Be- 
cause of disturbed peristaltic activity the highly acid chyme 
is assumed to be regurgitated into the esophagus, the naso- 
pharynx and the mouth, thus producing a sensation of heat in 
the epigastrium. This presumption is probably correct in many 
instances, although it is by no means always true. We have 
seen many instances in which patients regurgitated material 
which they described as sour and productive of a burning sen- 
sation, but chemical investigations of the gastric contents in 
these cases did not reveal any free hydrochloric acid. The 
reflux of acid chyme into the mouth is not necessarily indica- 
tive of hyperchlorhydria or of any disease, such as peptic ulcer, 
which is usually associated with increased peptic activity. 
Acid regurgitation occurs not infrequently in the presence of 
normal gastric acidity. These symptoms are not pathognomonic 
of any definite disease. Most frequently, in fact, they are the 
result of disturbances in peristaltic activity associated with 
errors in alimentation, or they are the result of functional dis- 
eases associated with reflex gastro-intestinal disturbances. 

Flatulence, FuUness, and Belching, — ^Flatulence is a 
sensation of distention of the stomach and is usually felt under 
the sternum or throughout the epigastrium. This sensation, 
which is usually the resiflt of an increase in intragastric pres- 
sure, is caused by an accentuation in the tonus of the gastnc 
musculature. We have often been able to produce similar sen- 
sations involving the right upper abdominal quadrant or the 
hypogastrium by rapidly distending the duodenum or jejunum, 
respectively, with air or water. A similar type of distress verj' 
frequently results from an increase of intracolonic pressure or 
from hyperperistalsis associated with accentuated colonic irn- 
tability. The mechanism of distress in these instances is prob- 
ably a splanchnic one, the adequate stimulus being produced 
by stretching of the circular muscle fibers within the gastro- 
intestinal wall. In most instances, gastric flatulence is prob- 
ably the result of swallowed air. Patients have noted that they 
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seem able to relieve their symptoms temporarily by bekbrng; 
they have learned by past experience that if thp' 
swallow air in sufficient amounts this will induce belching, 
which in turn will produce relief. Unfortunately, in many in- 
stances, the distention is not intragastric but rather to C OUii J 

within the small bowel or the colon. Air-cribbing or aerophagia. 
therefore, results merely in an intensification of the rlinrc.-.'. 

In many instances, flatulence, often associated with belching, 
is assodated with functional disturbances. The loud, drama lic 
belching of the aerophagic, neurotic, dyspeptic patient is one 
of the oft experienced phenomena to which all phy.'icians are 
exposed. Belching resulting from aerophagia is usually odor- 
less, tasteless, or mingled with the flavor of the food which has 
recently been ingested. The belching occurring in chronic dy.";- 
pepsias of an organic nature, particularly those associated with 
actual obstructive disturbances in the upper gastro-intestinal 
tract, usually has a bad odor. It may have the odor of hydro- 
gen sulfide and is usually accompanied by other evidences of 
delayed emptjdng of the stomach or duodenum. Of the or- 
ganic diseases assodated with such symptoms, peptic ulcer and 
diseases of the gallbladder are the most important. It should 
be pointed out that the sensation of retrosternal fullness is not 
an infrequent accompaniment of coronary disease or cardiac 
decompensation. Esophageal disturbances incident to me- 
chanical disturbances at the cardia also frequently manifest 
their presence by such symptoms. 

Anorexia.— Appetite is assumed by many obser\'ers to be 
related to a sensation of gastric tonus. Ryle, in summarizing 
his dews on the gastric sensations associated with appetite, 
suggested that these are in part a memory process and in part 
a local manifestation of efficient gastric tonus induced reflexlv 
by the memory stimulus, by the more direct stimulus of seeing 
sraelUng, tasting or swaUowing food, or by some combination 
of ffiese factors. He expressed the opinion that anorexia is a 
disturbance of motor function m which there is a diminished 
onus or a paffiolopc rigidity of the gastric wall. He believed 
hat prolonged fatigue is one of the more common causes of 
his sjTnptom. He pomted out that profound emotion and nro 
longed worry may impair gastric tonus probablv thrm u ' 
medium of the s^unpathetic nervous system. During these cir- 
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cumstances there is often loss of sleep and physical rest, and 
thus fatigue at least may be a contributory factor. He sug- 
gested that in acute fevers and in chronic infections muscular 
tonus is impaired by the circulating toxins and he believed that 
the basis for anorexia was established in this manner. The 
loss of appetite associated with chronic alcoholism he attributed 
partly to the general effects of the poison on muscular function 
and metabolism and partly to the excessive secretion of mucus 
which inhibits normal stimulation of the gastric muscles and 
consequently the stimulation of appetite directly attributable 
to eating. It might well be assumed that in many other cases 
of chronic gastritis a similar etiologic relationship might ob- 
tain. The loss of appetite which is such a constant and pro- 
nounced symptom of carcinoma of the stomach is assumed to 
be the result of infiltration of the gastric wall by the growth. 
Ryle furthermore pointed out that in cases of leather-bottle 
stomach anorexia may be the only sjnnptom and may occur 
independently of any extreme loss of weight, anemia, or any 
other factor such as pain or weakness. Anorexia, particularly 
that which affects elderly people and is unassociated with other 
systemic manifestations of disease, may indeed be a very im- 
portant symaptom and should invariably lead to thorough in- 
vestigations of the upper part of the gastro-intestinal tract. 

Nausea and Vomiting. — Nausea is characterized by a 
sinking or sick sensation in the epigastrium, usually accom- 
panied, as Crohn has pointed out, by weakness, salivation, and 
dizziness. Crohn suggested that in the main nausea is probably 
a reflection of a state of irritation of the gastric mucosa, a sen- 
sory stimulation which is awakened in the afferent vagal fibers. 
He further suggested that the accompanying symptoms, such 
as dizziness, perspiration, and headache, are probably the re- 
sult of a reflex general motor disturbance. Not infrequently, 
nausea may be produced among healthy individuals by dis- 
gusting odors, sights, and even by emotions. Ryle pointed out 
that oily and fatty foods and remedies which are known to in- 
hibit gastric motility and secretion readily induce nausea, par' 
ticularly among persons who have small appetites and hypo- 
tonic stomachs, and among those whose food requirements are 
low. Nausea is a common symptom in cases in which the value 
for the gastric acidity is low and the emptying time of 0 
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Stomach is prolonged. It is often found associated with chronic 
inflammatory conditions of the gastric mucosa. In many in^ 
stances of functional disease, particularly in casc= in -c.i 
patients are of asthenic habitus, nausea is a frequent syir.plcc^ 
which arises particularly when efforts are made to incrcarc the 
amount of food that the patients should take. Nausea may 
result in vomiting, even in the absence of any unusual gazific 
residue or obstructive features, hlany of the conditions which 
produce nausea may induce vomiting. The character^ of the 
material vomited is an important factor. If the vomitus in- 
cludes only substances eaten several hours previously, the 
vomiting is no indication of the presence of an obstructing 
lesion. If, on the other hand, the material vomited includes 
substances eaten eight, ten, or more hours previously, tlic sig- 
nificance of the vomiting is very important. In order to ascer- 
tain whether or not the vomiting is an indication of obstruc- 
tion, the use of barium or food motor meals should be advised. 
If there is definite evidence of residue when the stomach is 
aspirated nine hours after eating, this is a fair indication that 
actual obstruction exists. 


CLASSIFICATION OF DYSPEPSIA 


In their book, “The stomach and duodenum,” Eusterman 
and Balfour classified dyspepsia, according to its etiology, as 
organic, reflex, systemic, and functional. This classification 
includes dyspepsia caused by organic diseases of the stomacli 
and that caused by anatomic abnormalities involving the stom- 
ach. ^ Inasmuch as this consideration will be limited to dys- 
pepsia attributable to extragastric conditions it will be neces- 
sary to make some rearrangement of the classification of 
Eusterman and Balfour. 


Dyspepsia Attributable to Organic Disease of the Di 
gestive Tube Contiguous to the Stomach.— EsoMcriifj and 

E>op„cical V^^ co™ fceasa of afe “sCha "s 
.s csophag.t,s Vfflson and Butt ta a recent study reporW 
the presence of esophagitis in 7.02 pet cent of a series olTmj 
cases m which the patients came to necropsy. Site s™ 
toms occurred in 10.3 per cent of 213 case/tn 
logic dia^osis Of esepWtis ™ mare "Cf fu “• 
pressed the optmon ftat vcmiUng is & impo?tat Srt 
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the etiology of this disease. They suggested that the anatomic 
structure of the esophagus makes it vulnerable to organisms 
of the oral cavity, and they were of the opinion that infections 
may occur through the lymphatic structures from the abdom- 
inal viscera. These authors also said that the most important 
symptom of esophagitis is a burning sensation over the lower 
part of the sternum. Pain and dysphagia also may occur and 
hematemesis occasionally develops. Clinically, it is difficult to 
distinguish esophagitis from esophageal ulcer which frequently 
occurs as an associated disease. An ulcer in the upper portion 
of the esophagus is usually traumatic. If the ulcer occurs near 
the carch'a it may be peptic in origin. In approximately half the 
cases in which esophageal ulcer is situated at the cardia, the 
clinical history suggests the syndrome usually seen in peptic 
ulcer and the distress not infrequently is referred to the epi- 
gastrium. Dysphagia is a common symptom. A diagnosis oi 
these conditions may be made by roentgenologic investigation, 
especially if an ulcer is present. Esophagoscopy usually will 
disclose the presence of inflammation or ulcerative disease in- 
volving the organ. 

Carcinoma of the esophagus may manifest its presence by 
a distressing sensation of fullness or burning over the stemaro- 
It frequently causes pain over the lower part of the sternum; 
the pain is definitely intensified during the act of deglutition. 
The diagnosis can usually be made by means of gastroscop'C 


or roentgenologic investigation. 

Duodenal Ulcer . — The organic disease which most fre- 
quently involves the tissues contiguous to the stomach and 
manifests its presence by dyspepsia is duodenal ulcer. One 01 
the most characteristic features of the syndrome of duodenal 
ulcer is its periodicity. Attacks of variable duration alternate 
with periods of quiescence, which also are of variable duration. 
During the intervals between attacks, the ulcer may heal and 
at times may leave only a scar to indicate its situation, dt 
times, an ulcer runs a fairly continuous course, without dis- 
tinct periods of relief. Even in such instances, however, there 
are periods during which symptoms are mild. In the early 
stages of the syndrome of ulcer, the periods of distress are usu- 
ally brief. Gradually, the period of quiescence becom^ 
shorter. The attacks become more prolonged and frequent y 
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The cause of the alternate period? of activity and 
Ir Antir^^lv rlpar. Complications, such a? hcmor- 


more severe 
quiescence is not entirely clear 


i IS UOL enULCiy 

rhage or perforation, occasionally develop suddenly after 
period of quiescence. Such complications at times develnp dur- 
ing or following infections of different t>T>cs. At times. hca?y 
lifting, an alcoholic spree, or an unusually hca\y meal may 
have preceded the occurrence of difficulties. 

Refetablishment of the usual syndrome of chronic ulcer, 
with the characteristic pain, which is relieved by the ingestion 
of food or bicarbonate of soda, most frequently follows period- 
of prolonged unrelieved worry, unusual emotional disturbance:-, 
or catastrophe of any sort. Prolonged, intensive work associ- 
ated with worry, or unusually fatiguing work, is blamed by 
many patients for their recurring difficulties. 

The pain of uncomplicated gastroduodenal ulcer most fre- 
quently is situated fairly close to the median line and slightly 
above the umbilicus. The accurate localization of the pain 
is usually not possible. 

Patients who have ulcer frequently notice that prior to the 
onset of their pain they experience a sensation of epigastric 
unrest, such as a slight rumbling or gurgling. This may stop, 
or in its place may come a sensation of hunger or occasionally 
a cramping sensation. These pains may be intermittent or they 
may be designated as a persistent cramp which does not become 
relaxed. The persistent pain, when very severe, is likely to 
be referred to the right or left upper quadrant of the abdomen, 
to the thorax, or to the back. 

In cases of subacute or penetrating duodenal ulcer the pain 
is frequently referred to the right costal margin. The lesion 
then is probably definitely active, is progressing deeply into 
the wall of the duodenum, and is involving periduodenal tis- 
sues. With the development of referred pains in these cases, 
a change frequently occurs in other characteristics of the syn- 
drome. The usual method of obtaining relief becomes less 
efficacious and periods of intermission become brief or entirely 
disappear. This deviation from the previous characteristics 
of the sjTOptonB should suggest the probabiUty of some change 
m the histopathologic structure of the lesion. ^ 

•Although the pain caused by an uncomplicated peptic ulcer 
may be referred to the back, such a symptL, espeSty ifSe 
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tint to the sclera. The value for the serum bUirubin ranged 
from 3 to 4 mg. per 100 c.c. The disease progressed rapidly. 
Within a few days the pain became more severe and opiates 
were required j nausea became increasingly distressing, the 
temperature became elevated and the rate of the pulse in- 
creased. Two days before death the patient vomited blood and 
passed tarry stools. Necropsy revealed a carcinoma involving 
the entire pancreas; there had been metastasis to the liver 
and two large ulcers had perforated into the duodenum. 

Acute and chronic inflammatory lesions of the pancreas are 
extremely difficult to diagnose. The diagnosis of acute pan- 
creatitis can rarely be made before operation. There may have 
been a history of previous attacks of pain in the upper part 
of the abdomen and vomiting which simulated gallstone colic, 
yet at operation or necropsy no evidence of disease of the gall- 
bladder or bile ducts may be found. The usual clinical picture 
consists of severe epigastric pain which appears suddenly and 
produces severe shock. The pain frequently is situated to the 
left of the median line. Muscular rigidity is absent but the 
pain is associated with tenderness and an indefinite resistance 
to deep palpation. Comfort has pointed out that the normal 
value for the activity of lipase, expressed in terms of twentieth 
normal solution of sodium hydroxide, is l.S c.c. for 1 c.c. of 
serum. In 95 per cent of cases of acute pancreatitis the values 
were considerably elevated. 

Considerable confusion exists concerning the etiology and 
diagnosis of chronic pancreatitis. Pain is present in only about 
half of the cases, and when present it is hard to distinguish 
from that produced by peptic ulcer or cholecystitis. It may 
come on two or three hours after meals, is usually not severe, 
is frequently situated to the left of the midline, and may ex- 
tend around the left side of the abdomen to the back or to the 
left shoulder. As a rule, administration of alkali does not pro- 
duce complete relief. The passage of light, bulky, foamy stools 
which contain an excess of fat and muscle fibers is almost diag- 
nostic. Glycosuria is present in a third to a half of the cases. 

Diseases oj the Lower Part oj the Small Bowel and the 
Colon . — Diseases of the lower part of the small bowel and the 
colon usually are productive of some symptoms which suggest 
disturbances of digestion. Meckel’s diverticulum, although 
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found in only about 2 per cent oi all patients, contains hetero- 
topic mucosa of the gastric type in about 20 per cent of in- 
stances. This may lead to the production of ulcerations, 
hemorrhage, or perforation. The indigestion which result ma^ 
simulate the dyspepsia of peptic ulcer. At other times 
easily be confused wth the signs and symptoms of appendicitis. 

The following case illustrates the necessity of considering 
Meckel’s diverticulum as the explanation for recurring attacks 
of indigestion. 

A girl, aged eight years, had been subjected to an appen- 
dectomy liecause of abdominal pain and vomiting at the age 
of three years. Following this operation she had experienced 
frequent recurring attacks of abdominal distress. These at- 
tach had become more frequent and she finally had passed 
tarry stools. Helena had been noticed on several occasions. 
Signs of partial intestinal obstruction had developed and lapa- 
rotomy had been performed. At operation it had been found 
necessary to resect a portion of bowel because of intussuscep- 
tion. Before the patient had left the hospital she bad had a 
recurrence of the abdominal distress. These attacks bad con- 
tinued and a diagnosis of “colitis” had been made. Treatment, 
which had been directed toward this condition, had brought 
about some relief and six weeks after the operation the pa- 
tient had felt much improved. Two weeks before she came 
to the Clinic, however, she had noted tarry stools two to three 
times daily for four to five days. The passage of the stools 
had been followed by periumbihcal pain. Operation revealed 
a hleckel’s diverticulum with an ulcer at the base. 

Vague and variable abdominal pains associated with tarry 
stools should always direct attention to the possibility of a 
kleckel’s diverticulum, especially if the patient is a child. 

Tumors of the small bowel and even tumors of the colon 
at times may cause physiologic alterations which are reflexly 
referred to the stomach. Early obstruction may be heralded 

by vague abdominal symptoms which may be considered as 
mild indigestion. 


Rwl ileibs, ileocecal tuberculosis, and coUtis usually 
mdirato ihcir presence by varying degrees ot indigestion As 
a rule, pucsUon.ng rcUl elidt a history „hich sugLts altera 
cons m normal bowel habits and often reveals thSflS plS 
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has passed blood and mucus. In these instances the discomfort 
frequently is said to be referred chiefly to the umbilical region 
or to tire lower part of the abdomen. 

Constipation. — No discussion of extragastric causes of in- 
digestion would be complete Muthout adequate consideration of 
constipation. Patients who are constipated may complain bit- 
terly of indigestion which might indicate serious “stomach 
trouble,” and thorough roentgenologic and other exanu'nations 
may be required to determine the true nature of the causative 
factor. These patients may complain of a sense of fullness, 
nausea, and vague abdominal pain. The pain usually is gen- 
eralized, it occasionally is colicky in nature and frequently 
follows the course of the colon. Regulation of an obstinate 
constipation may cause a perturbing dyspepsia to disappear 
dramatically. 

H}q5ersensitive patients, on the other hand, may appreciate 
normal physiologic processes more than does the average per- 
son. Many patients do not appreciate that the true criterion 
of constipation is the consistency of the stool rather than the 
frequency of bowel movements. Bowel habits vary among dif- 
ferent people; some persons normally may have two bowel 
movements a day and others may have one movement every 
two or three days. Patients are frequently obsessed with the 
idea that they must have one or more bowel movements a day, 
and as a result they may fall into the enema or cathartic habit, 
which in itself may produce irritative symptoms. 

The present-day habits of living no doubt are very impor- 
tant in the etiology of constipation. Concentrated foods, sweets, 
irregular meals which are eaten rapidly, nervous tension, lack 
of exercise, and inability to take the time to have a bowel move- 
ment no doubt are the most important causes. Many people 
ignore the call to stool and thereby dull the sensitivity of the 
nerve endings in the rectum. If this is repeated frequently, 
constipation may be the result. Dyspeptic symptoms, how- 
ever, do not necessarily occur in such cases. As a rule, the 
next step is that the patients become concerned about this 
change of bowel habit and become “bowel conscious.” They 
next rescfrt to the use of laxatives and enemas as a time-saving 
method of having a bowel movement. They need only pick 
up daily newspapers or magazines to acquire plenty of free 
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advice on the dangers of constipation. They become thor- 
oughly acquainted with the symptoms of auto-mtoxica ion 
become obsessed with the idea that they should have a bowel 
movement every day. They establish certain standards for 
this ideal stool and become “stool conscious.” It is t^ese pa- 
tients who complain of a multitude of symptoms. They may 
complain of headache, dizziness, flushp, tiredness, insomnia, 
anorexia, vague abdominal symptoms, distention, and rumbling. 

In such cases, sane habits of living, daily exercise, a bal- 
anced diet, and waiting for the normal physiologic evacuation 
of the colon may be all that is necessary to eliminate not only 
the symptoms but also the constipation. Unfortunately, once 
such patients have become acquainted with auto-intoxication 
and have established ideals for the perfect stool, they are never 
the same persons again. 

Beniia . — Epigastric hernia is usually symptomless, but at 
times it may give rise to dyspeptic symptoms. There may be 
(hstress which occurs in the vicinity of the hernia. Catching 
of the mesentery or intra-abdominal viscera may cause twinges 
of pain. Flatulence may be an associated symptom. Inguinal 
hernia may give rise to nausea and vague abdominal pain or 
discomfort which most frequently is localized in the lower part 
of the abdomen. Unless careful physical examination is under- 
taken, the presence of herniation as a possible source of indiges- 
tion may be overlooked. 

Dyspepsias of Systemic Origim— In 15 to 20 per cent 
of all cases of dyspepsia the condition is reflex. One often 
forgets that the stomach may be the voice box of the neighbor- 
ing abdominal organs; infrequently, it becomes the first organ 
to appreciate disease at a distance. 

Heart D/rcare.— Disease of the heart deserves first men- 
tion if only to emphasize again the fact that the diagnosis of 
acute indigestion frequently gives way on further questioning 
to that of coronary' thrombosis. ® 

Heart disease not inIreqnenUy simulates an acute abdominal 
emerfenc!'. Patients ft^uently assume that symptoms are the 
result ol .ndigKUon mhen even a few cursory questions will 
make it clear that they have had an attack of angina pectoA 
These patients may complain ol pain which its? appears oi 
rncreases in severitj., after meals. Flatulence and Ke ^ Z 
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the epigastrium may be associated with the pain. These pa- 
tients may not appreciate the effect exertion has on the pro- 
duction of the pain. It is not unusual for cardiologists to see 
patients who complain of diffuse pain in the thorax and upper 
part of the abdomen. This pain is associated with abdominal 
fullness and flatulence which are closely related to the taking 
of food and obviously are not related to exertion. It is dif- 
ficult to convince these patients of the nature of their malady. 
The diagnosis in these cases is most frequently made from a 
painstaking history, with particular reference to the influence 
of exertion on the production of pain. 

Myocardial failure, which is associated with congestion of 
gastric vessels, enlargement and congestion of the liver, and, at 
times, with ascites, may produce fullness, epigastric discom- 
fort, belchi n g, and anorexia, which are more distressing to the 
patient than is the shortness of breath. 

In advanced cardiac failure the signs of the disease make 
the diagnosis clear. In the early stages of cardiac failure, how- 
ever, before definite evidence of cardiac decompensation has 
become apparent, it may be difficult to make a diagnosis. If 
rest in bed or a restriction of physical activity results in dis- 
appearance of the symptoms, early heart failure should be 
suspected. This test is insufficient proof, however, to incrimi- 
nate the heart because dyspepsia caused by other conditions 
may disappear after rest. Even though the heart is suspected, 
it is wise to wait for definite signs of cardiac failure before 
making a final diagnosis. 

Intrathoracic Disease . — Intrathoracic diseases, such as 
basal pleurisy and tuberculosis, may produce symptoms refer- 
able to the abdomen. The extension of pain which originates 
in the pleura has led to many unnecessary operations for al- 
leged cholecystitis or appendicitis. The acute pleural disease 
is usually recognized without much difficulty. This may not 
be true in cases of chronic or recurring pleural irritation. 
There are many instances in which the residua of an old pleurisy 
remain after a pulmonary infection. There may be no clinical 
signs of activity and roentgenologic examination may reveal 
only a pleural thickening or some elevation of the diaphragm, 
yet these patients will periodically notice abdominal distress 
which may simrflate intra-abdominal disease. This occurs after 
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a period of prolonged overwork during which body resistance 
is depleted, or it may occur in the course of intercurrent in- 
With each recurring attack of pleural irritation the ab- 
dominal pain recurs. It may be extremely important to recog- 
nize this possibiUty in evaluating the cause of recurring vague 
abdominal distress for which no obvious intra-abdominal cause 
is demonstrable. 

Renal Disease . — Chronic disease of the kidney with or 
without uremia may give rise to nausea, vomiting and syrnp- 
toms of dyspepsia. In certain cases of prostatic obstruction 
and prostatic calculus the gastro-intestinal symptoms often are 
equal in importance to those referable to the genito-urinary 
tract. A careful history, thorough examination and essential 
laboratory tests usually clarify the diagnosis without much dif- 
ficulty. We recently have been much impressed with the fre- 
quency of dyspeptic manifestations in cases of genito-urinary 
disease. 

Pelvic Disease . — Pelvic disease does not, as a rule, produce 
sjmiptoms referable to the upper part of the abdomen. The 
pain is usually in the lower abdominal quadrant. Nausea and 
flatulence may be associated symptoms. We saw recently a 
case in which the symptoms had suggested a recurrent attack 
of appendicitis; there had been leukocytosis, flatulence, nausea, 
vomiting, and elevation of temperature. An appendectomy had 
failed to produce relief. Drainage of a pelvic abscess which 
was performed later, was followed by prompt relief of symp- 
toms. 

Hepatic D/reare.— Dyspeptic symptoms associated with 
ascites, enlarged liver, jaundice or hematemesis, alone or in 
any combination, should direct one’s attention to the liver as 
the site of the trouble. Unfortunately, these prominent signs 
are usually late in their appearance. This is especially true 
m the compensated and preascitic stage of cirrhosis. Vague 
abdominal SNunptoms, such as discomfort, fullness and flatulence 
which occur at irregular intervals, may be present for months 
before the patient consults a physician. If a patient who com 
plains of vague abdominal symptoms Ls a • 

middle age and admits that he has used alcohol a ;t 
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hernia, a hairless abdomen, and frequently a sallow or sub- 
icteric tint to the skin, one should suspect cirrhosis. Such 
tests as the van den Bergh test and the bromsulphalein test 
may be considerable help. 

Diseases Which Involve the Nervous System. — Unfortu- 
nately, in a paper of this length it is impossible to deal with these 
diseases in sufficient detail. One need to pause only briefly 
to consider the complex mechanism of digestion and its intimate 
secretory and mechanical relationship to the sympathetic and 
parasympathetic nervous systems in order to understand how 
organic or functional disturbances of the nervous system may 
affect the digestive system. Dyspepsia may herald the onset 
of many of the diseases which involve the brain, the spinal cord, 
or the meninges. All physicians know that vomiting with or 
without nausea is an important S3miptom of an intracranial 
neoplasm. Careful investigation of the central nervous system, 
including ophthalmologic examination for choked disks and 
alterations of the visual fields, will usually enable one to de- 
termine the presence of disease of the central nervous system. 
We recently observed a patient who had been subjected to a 
gastro-enterostomy because of abdominal symptoms. Two 
years after the operation, which had failed to relieve the symp- 
toms, a cerebral endothelioma had been removed. This had 
been the real cause of the symptoms. The gastro-intestinal 
symptoms which have recurred, erroneously had been at- 
tributed to malfunction of the gastro-enterostomy. The real 
cause of the symptoms is a tumor of the brain. 

The crisis of locomotor ataxia may mimic many intra- 
abdominal diseases. This frequently is ushered in by a feeling 
of vague unrest in the upper part of the abdomen. Rumbling 
and gurgling occur throughout the abdomen. Pain may then 
develop and may rapidly become extremely severe. Nausea 
is extreme; vomiting not infrequently accompanies the pain. 
Often, there is a sensation of a band-like constriction encircling 
the abdomen. All of the symptoms may terminate rapidly with- 
out any subj'ective residual manifestations. At other times, 
however, the nausea and vomiting may persist for days; even 
the ingestion of small amounts of water may result in violent 
spasms of vomiting. The patient may become disturbingly 
dehydrated so that intravenous administration of fluids may 
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become necessary. At other times the attack is very mild and 
anv of the mentioned symptoms in a minimal degree may be 
the sole manifestation of the disease. A carefully conducted 
neurologic examination vrill usually enable one to make a cor- 
rect diagnosis. 

Pregnancy.— li is not to be forgotten that one of the earlitet 
symptoms of pregnancy is morning illness, nausea, and vomit- 
ing. The chief complaints of pregnant women as well as 
women who are passing tlirough the menopause may be gastro- 


intestinal in nature. 

Intoxications . — Certain systemic intoxications, such as lead 
poisoning, alcoholism, excessive use of tobacco and coffee, and 
inhalation of noxious gases may cause gastric discomfort and 
even symptoms which suggest peptic ulcer . 

Alkalosis which results from intensive treatment with al- 
kalies may be heralded by anorexia, nausea, abdominal dis- 
comfort, distaste for milk, and later by headache, drowsiness, 
delirium, and coma. 

Endocrine Diseases . — Certain patients who are suffering 
from various endocrine diseases may complain chiefly of dys- 
pepsia, In the original description of Addison’s disease, one 
may find the following statement; “The leading and character- 
istic feature of the xhorbid state to which I would direct atten- 
tion are anemia, general languor and debility, remarkable 
feebleness of the heart’s action, irritability of the stomach, and 
a peculiar change in the color of the skin.” It now is possible 
to recognize the chronic stage of the disease, so well described 
by .Addison, as well as the stage of crises which is characterized 
by anorexia, nausea, vomiting and diarrhea, circulatory col- 
lapse, and associated changes in the chemical composition of 
the blood. 


It should be realized, however, that all the symptoms of the 
chrome phase of the disease may not be characteristic. Some 
patients complain chiefly of periodic attacks of vague indiees 
t.on which may be relieved by the ingestion of food or bi- 
carbonate of soda. These symptoms may precede the anemia 
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obstruction msy bo diagnosed. Some of these patients have 
learned to take unusually large amounts of sodium chloride. 

Patients who have diabetic acidosis may complain chiefly 
of nausea, vomiting and abdominal pain. At times, the clinical 
picture may be so characteristic of acute or subacute appen- 
dicitis that in spite of the diagnosis of the acidosis (which is 
not always made) there is a- temptation to do an appendectomy. 
Adequate treatment for the acidosis will quickly clear up the 
diagnosis. Failure of the patient to respond to adequate treat- 
ment probably means the presence of an acutely inflamed ap- 
pendix. We saw one such case several years ago, but unfor- 
tunately the condition was diagnosed at necropsy. 

Deficiency Diseases . — Gastric disturbances may precede the 
onset of characteristic sjmiptoms of deficiency diseases, includ- 
ing pernicious anemia, sprue, and pellagra. Similarly, anorexia, 
sore tongue, indefinite gastro-intestinal disturbances not related 
to the ingestion of meals may be present for months before 
characteristic symptoms of pernicious anemia make their ap- 
pearance. 

Migraine. — A. patient who has migraine may complain 
chiefly of nausea and vomiting, and occasionally he may com- 
plain of abdominal pain. These symptoms are more prominent 
in the mind of the patient than are the associated headache 
or such visual disturbances as scintillating scotoma. Careful 
inquiry will reveal that unilateral headache frequently is an 
associated s3miptom. Inquiry into the family history may re- 
veal that other members of the family have had “sick head- 
aches” or “bilious attacks.” 

Allergy . — ^Alimentary allergy is receiving confirmation in 
the literature as an explanation of some dyspeptic s}miptoms. 
One can become overzealous in this field and can waste valuable 
time on elimination diets before first ruling out other possible 
causes for the disturbance. There is no doubt that many 
people are allergic to certain foods. Symptoms may come on at 
once after the taking of foods or there may be a delay of sev- 
eral hours. We recall a doctor who had typical symptoms of 
ulcer, but who obtained relief after eliminating milk from his 
diet. A woman who was about to be operated on for chole- 
cystitis volunteered the information that coffee caused a di- 
gestive disturbance. The elimination of coffee cured the chole- 
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cystic syndrome. Chocolate, eggs, wheat products, milk 
strawberries and shell fish are the most frequent offenders, but 
almost any food may affect some people. If the patient keeps 
a food diary, the offending food may be readily recopizcd.^ 
Functional Dyspepsia. — One is justified in making a diag- 
nosis of a funcUonal dyspepsia in about 25 per cent of all cases 
of dyspepsia. It can hardly be overemphasized, however, that 
this diagnosis should only be made after the exclusion of all 
other causes. Rather than place a stigma on these patients 
and in order to avoid an embarrassing situation for himself, 
the physician should keep constantly on the alert for further 
signs and symptoms that may point the way to another diag- 
nosis. Many diseases in their early stages may masquerade 
as dyspepsia; therefore, a hasty diagnosis of a functional dis- 
order may delay the recognition of the real trouble when defi- 
nite signs and symptoms become manifest. 

Habit Dyspepsia . — One of the most common varieties of 
dyspepsia is that resulting from improper habits of living and 
eating. A careful history will elicit the information that the 
affected patients not only eat too fast, too much, and at ir- 
regular intervals, but they are fond of highly seasoned foods, 
stimulating beverages, carbonated waters, coffee, fried foods, 
and so forth. They are frequently under high tension, smoke 
excessively, and keep irregular hours. The important diag- 
nostic point in these cases is that the establishment of a saner 
way of living and regularity in hours, and the use of proper 
food cure the dyspepsia. The difficulty is that the relief of 
sjTuptoms following the establishment of proper habits does not 
seem worth while to these patients, and they quickly return 
to their old habits of Uving. They are constantly seeking a 
new remedy or an easy cure, and usually have several “dys- 
peptic cures” in their homes or offices. As one patient said 
he would rather live twenty years less, as he had been Uving 
with indigestion, than to live to a ripe old age in the manner 
in which he should live. 

r^ycbccmolic Dy,pepm.~1hU diagnosis is made after 
several complete re\news of the history the asking nf f, 
dues, ions, and an attempt to esmblkb^; “ Sden 
mosplicrc have tailed to reveal the presence of ormrioT’’ 

The dyspeptic s\Tnptoms complained of in thpc ^ ^‘sease. 
an abdominal manifestaUon of a disordere^SenTaHtaffi."'^" 
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It may be necessary to have the patients return to the of- 
fice on repeated occasions. A relationship will be established 
between doctor and patient which will be more conducive to 
the tactful inquiry into certain intimate problems of the patient 
than that which was obtained at the first visit. 

A past history of nervous breakdowns on the part of the 
patient or his relatives, a family history of insanity, marital 
disharmony, social conflicts, economic hazards, sexual prob- 
lems, as well as the presence of an imstable emotional state 
are repeatedly denied until the patient has absolute confidence 
in the physician. 

Eusterman listed the following characteristics as helpful in 
recognizing these patients: (1) The disturbance may be of 
long duration, yet complications or progression may be absent 
and the patient may be in a good nutritional state. (2) The 
S 3 miptoms vary in the region in which they appear; they are 
variable in degree and are frequently continuous. (3) There 
is lack of sequence which is characteristic of the majority of 
organic lesions. (4) The pain or discomfort, when present, 
is diffuse and often is referred unaccountably. (5) tVhile the 
patient may complain bitterly of his disturbance or sensations 
during waking hours, the symptoms may be completely absent 
at night. (6) Intermittent digestive disorders are often co- 
incident with, or follow, emotional stress. (7) Physical dis- 
ability is frequently marked and is entirely out of proportion 
to the severity of the symptoms. (8) There is usually evidence 
of other stigmas of a psychoneurotic or hysteric personality. 

These patients frequently are most anxious to have an or- 
ganic basis for their complaints. They go from physician to 
physician until someone calls their disease a name which sounds 
important. They simply must have some subterfuge or some 
excuse for their disability or their complaints. Even though 
they may finally be convinced that their symptoms are func- 
tional, they are anxious that the family be left under the im- 
pression that there really was some basis for their complaints, 
as organic disease or the abuses to which they were subjected. 

Finally, it must be admitted that the diagnosis of neurosis 
is a dangerous one. No one can deny that organic changes of 
a microscopic or biochemical nature may be present. The 
inability to recognize these changes or to measure variations 
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from normal physiologic activity does not mean that they do 
not actually exist. At least, it is safer to assume the possibility 
even though maintaining a confident and firm attitude toward 
the patient. No doubt many of the advances in the future 
will be directed toward establishing a definite organic etiology' 
for these functional disturbances. 

VX)L. 21—43 
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PANCREATITIS 
James F. Weir 


Our interest in this subject was stimulated by the state- 
ment of one of our colleagues who said that he thought a cor- 
rect diagnosis had only infrequently been made in cases of 
pancreatitis. When one thinks of pancreatitis one usually 
thinks of a pretty serious and often fatal condition. The text- 
book picture is one of catastrophe. We feel that many of the 
cases do not belong in that category. It has often been said 
that the gallbladder is a frequent source of the infection that 
precipitates infection in the pancreas. In several of the cases 
we wish to present there was apparently little trouble in the 
gallbladder. There has recently been reported in the litera- 
ture some change in opinion in regard to the methods of han- 
dling patients with pancreatitis, and also a number of studies 
on enzymes. It is for these reasons that we would like to pre- 
sent the following four cases; 


Case I. — ^Dr. Foley: The patient in the first case, a man 
aged thirty-five years, in August, 1919, had had an attack of 
epigastric distress and dull pain in the right upper quadrant 
of the abdomen. This attack had been followed by jaundice. 
Cholecx-stostomy had been performed elsewhere, and the gall- 
bladder was said to have been infected. The patient had made 
a good recovery. In October, 1919, he came to the Clinic be- 
cause of continued pain in the right upper portion of the 
abdomen, and because of epigastric distress which had been 
norse three hours after meals and had not .been relieved by 
food. Dietary’ management was advised. The patient im- 
proved and remained well until 1927 when he had two chills 
wulr fever, epigastric distress, gas, and belching. Two days 

a ^ew days. 

In 1 , .S the patient had repeated attacks of right upper ab- 

6/5 
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dominal distress, chills, fever, gas, constipation and clay-colored 
stools. In November, cholecystectomy was performed, else- 
where. He improved for two weeks after operation, but the 
symptoms recurred. These attacks continued at intervals of 
one to four weeks. In March, 1931, a T tube was placed in the 
bile duct. The surgeon told him that the common duct was 
merely a fibrous cord. Fifteen days after operation an ab- 
scess of the liver developed and was drained. On June 10, 
1931, another exploratory operation was carried out, elsewhere. 
The T tube was not removed. Subsequently, the jaundice dis- 
appeared and the stools became normal. The patient continued 
to have “sour stomach” occasionally and attacks of dull epi- 
gastric pain lasting two days. 

In the spring of 1932, the patient had a mild chill, followed 
by fever which lasted only two days but reappeared the follow- 
ing September. This attack was associated with dark urine 
and jaundice. The condition cleared after a few days, but 
the patient continued to have some epigastric distress for which 
he came to the Clinic, October 26, 1932. At that time a roent- 
genogram of the thorax revealed marked irregularity of the 
^aphragm on both sides. Roentgenograms of the gallbladder, 
without dye having been given, and of the stomach and duo- 
denum, were negative. The laboratory findings were as fol- 
lows: galactose tolerance test, negative; serum bilirubin, 2.2 
mg. per 100 c.c. (direct reaction); hemoglobin, 12.6 gm. per 
100 C.C., and erythrocytes 4,030,000 and leukocytes 6,100 per 
cubic millimeter of blood. A diagnosis was made of inter- 
mittent obstruction of the common duct, the patient was hos- 
pitalized, and medical treatment was given. 

On May 4, 1933, the patient returned to the Clinic and 
stated that he had been troubled with several attacks similar 
to previous ones; he had become considerably jaundiced just 
a few days prior to this visit to the Clinic. At this time the 
laboratory ^dings were as follows: hemoglobin, 11.5 gm.; 
erythrocytes 3,750,000 and leukocytes 3,600 per cubic milli- 
meter; serum bilirubin, 6.8 mg. (direct reaction), and the 
galactose tolerance test, negative. Urinalysis gave negative re- 
sults except that the urine contained bile. The diagnosis of 
intermittent obstruction of the common duct was again made, 
together with that of jaundice and secondary biliary cirrhosis. 
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Exploration was performed May 30 by Dr. Walters. 
was found to be cirrhotic, grade 4, Evei>’ portion ivas imoltcd 
and was covered with hobnail nodules. In view of this, an 
of the presence of bile in the duodenum, it was thought unwise 
to dissect the mass of adhesions in search of the common duct; 
a specimen of the liver was taken for biopsy and the abdomen 
was closed. The patient made an uneventful recover^' and 
was dismissed June 24, 1933. He then remained fairly well 
until October, 1933, at which time there was recurrence of 
chills and fever, and of colicky pain in the right upper portion 
of the abdomen. The pain was projected through to tiie back 
and was associated with nausea, vomiting and fluctuating jaun- 
dice. These attacks occurred at weekly intervals. In August, 
1934, he began to have diarrhea. He had from two to twelve 
stools a day; they were gray, were not greasy or foamy and 
did not float. 

The patient returned to the Clinic March 7, 1935. He was 
hospitalized immediately because of severe attacks of pain in 
the right upper quadrant of the abdomen; morphine was re- 
quired for relief. These sjTnptoms and the diarrhea continued 
unabated until he left the hospital March 12. On this last visit 
he was found to be moderately emaciated, and a marked degree 
of jaundice and a fairly marked degree of clubbing of the 
fingers were present. He had a ventral hernia and enlarged 
veins on the abdominal wall. On deep inspiration the edge of 
the liver could be felt about 2 cm. below the costal margin. 
Moderate ascites was present. There was slight edema of the 
ankles.^ The blood pressure was 118 mm. systolic and 72 mm. 
diastolic. The laboratory data were as follows; March 7 
hemoglobin, 8.45 gm.; er^rocytes, 3,130,000 and leukocytes’ 
2.900: March 9, hemoglobin, 8.1 gm. and erythrocytes 3 120 - 
000 and leukocj^es, 4,100. There was slight macrocjdosiL 
The serum bilirubin on two occasions was 12.0 mg and 110 
mg. per 100 c.c.. nith a direct reaction. The blood calcium 
was 6./ mg. and blood phosphorus 1.5 mg. Blood sugar was 
no mu. p„ ,00 cc. Tha galactose tolerance test was nfgX 
The tcrum protein was 5.6 mg. On several occasions the stools 
wore pomive (or bile. The roentgenologist reported thl 2Z 
c I .and proximal portion ol the jejiumm to be negative' the 
lower pan ol die jejunum and the ileum and colon had a fit. 
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dominal distress, chills, fever, gas, constipation and clay-colored 
stools. In November, cholecystectomy was performed, else- 
where. He improved for two weeks after operation, but the 
symptoms recurred. These attacks continued at intervals of 
one to four weeks. In March, 1931, a T tube was placed in the 
bile duct. The surgeon told him that the common duct was 
merely a fibrous cord. Fifteen days after operation an ab- 
scess of the liver developed and was drained. On June 10, 
1931, another exploratory operation was carried out, elsewhere. 
The T tube was not removed. Subsequently, the jaundice dis- 
appeared and the stools became normal. The patient continued 
to have “sour stomach” occasionally and attacks of dull epi- 
gastric pain lasting two days. 

In the spring of 1932, the patient had a mild chill, followed 
by fever which lasted only two days but reappeared the follow- 
ing September. This attack was associated with dark urine 
and jaundice. The condition cleared after a few days, but 
the patient continued to have some epigastric distress for which 
he came to the Clinic, October 26, 1932. At that time a roent- 
genogram of the thorax revealed marked irregularity of the 
diaphragm on both sides. Roentgenograms of the gallbladder, 
without dye having been given, and of the stomach and duo- 
denum, were negative. The laboratory findings were as fol- 
lows: galactose tolerance test, negative; serum bilirubin, 2.2 
mg. per 100 c.c. (direct reaction); hemoglobin, 12.6 gm. per 
100 C.C., and erythrocytes 4,030,000 and leukocytes 6,100 per 
cubic millimeter of blood. A diagnosis was made of inter- 
mittent obstruction of the common duct, the patient was hos- 
pitalized, and medical treatment was given. 

On May 4, 1933, the patient returned to the Clinic and 
stated that he had been troubled with several attacks similar 
to previous ones; he had become considerably jaundiced just 
a few days prior to this visit to the Clinic. At this time the 
laboratory findings were as follows: hemoglobin, 11.5 gm.j 
erythrocytes 3,750,000 and leukocytes 3,600 per cubic milli- 
meter; serum bilirubin, 6.8 mg. (direct reaction), and the 
galactose tolerance test, negative. Urinalysis gave negative re- 
sults except that the urine contained bile. The diagnosis of 
intermittent obstruction of the common duct was again made, 
together with that of jaundice and secondary biliary cirrhosis. 
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Exploration was performed May 30 by Dr. Walters. 
was found to be cirrhotic, grade 4. Everj^ portion was mN olved 
and was covered with hobnail nodules. In view of tins, and 
of the presence of bile in the duodenum, it was thoug t unmse 
to dissect the mass of adliesions in search of the common duct; 
a specimen of the liver was taken for biopsy and the abdomen 
was closed. The patient made an uneventful recovery and 
was dismissed June 24, 1933. He then remained fairly well 
until October, 1933, at which time there was recurrence of 
chills and fever, and of colicky pain in the right upper portion 
of the abdomen. The pain was projected through to the back 
and was associated with nausea, vomiting and fluctuating jaun- 
dice. These attacks occurred at weekly intervals. In August, 
1934, he began to have diarrhea. He had from two to twelve 
stools a day; they were gray, were not greasy or foamy and 
did not float. 

The patient returned to the Clinic March 7, 1935. He was 
hospitalized immediately because of severe attacks of pain in 
the right upper quadrant of the abdomen; morphine was re- 
quired for relief. These symptoms and the diarrhea continued 
unabated until he left the hospital March 12. On this last visit 
he was found to be moderately emaciated, and a marked degree 
of jaundice and a fairly marked degree of clubbing of the 
fingers were present. He had a ventral hernia and enlarged 
veins on the abdominal wall. On deep inspiration the edge of 
the liver could be felt about 2 cm. below the costal margin. 
Moderate ascites was present. There was slight edema of the 
ankles.^ The blood pressure was 118 mm. systolic and 72 mm. 
diastolic. The laboratory data were as follows: March 7 
hemoglobin, 8.45 gm.; erytoocytes, 3,130,000 and leukocytes’ 
2.900. hlarch 9, hemoglobin, 8.1 gm. and erythrocytes 3 120 
000 and leukocides, 4,100. There was slight macrocj^tosis' 
Tlic serum bilirubin on two occasions was 12.0 mg. and 110 
mg. per 100 c.c., uith a direct reaction. The blood calcium 
'I'm blood phosphorus 1.5 mg. Blood sugar was 

120 mg. per 100 cc. The galactose tolerance test was negaZ 
The scrum protein was 5.6 mg On several nrr-^c- “^sative. 

were positive for bile. The roentgenologist repoJmd fte 
ach and proximal portion of the jejunum tn L ^ ° ^ 

pnn 0,0 jejunum and d.e ileun, and colonC'a'fi^ 
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granular appearance that might have been caused by food and 
barium. 

Dr. Weir: This patient represents one of the catastrophes 
of disease of the biliary tract. The reason we are presenting 
the case is that since the patient’s last visit to the Clinic diar- 
rhea developed. We feel that this diarrhea is of pancreatic 
origin. The stools contained excessive amounts of fat, so-called 
steatorrheic stools. There was evidence of portal obstruction 
— edema, ascites, and distended veins in the abdomen. The 
persistence and severity of pain at the time of the last visit 
was possibly the result of an associated pancreatitis. 

Dr. George Brown: Will you just restate the sequence 
of events as to where the pancreatitis ^tood in relation to what 
had been done in the past? 

Dr. Weir: The patient had had four or five operations 
prior to exploration performed here in 1933, when, because of 
extensive cirrhosis and adhesions, the surgeon did not feel 
justified in dissecting down to the common duct. The patient 
possibly has a stone in the common duct, but cholangeitis, cir- 
rhosis and adhesions are certainly present and with pancreatitis 
can explain the patient’s symptoms. Last fall diarrhea de- 
veloped and there was loss of weight and pain, more severe than 
in the past. This is probably the time that pancreatitis de- 
veloped. 

Dr. Brown: Do you think the operative procedures and 
disease of the biliary tract are of secondary importance to the 
pancreatitis? 

Dr. Weir: No. We cannot he sure how much the opera- 
tions had to do with the patient’s condition. If he had had a 
stricture or stone in the common duct, either could have played 
a large part in cirrhosis. On the other hand we know a patient 
can have cirrhosis with pain and without stones in the common 
duct. He can have attacks of colic, jaundice and so forth when 
the liver alone is diseased. In this case obstruction of the 
common duct probably was present and the liver and pan- 
creatic changes were secondary. 

Dr. Helmholz: He was relieved of jaundice when the 
fistula occurred, wasn’t he? 

Dr. Weir: Temporarily. 

Dr. Helmholz: Did he have jaundice after that? 
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Dr. Weir: Yes. He has bad it constantly for the last six 
or eight months. 


Case II.— Dr. Foley; The next patient, a woman, twenty- 
eight years of age, had always been well until March, 1934. At 
that time a rather sudden attack of pain had developed m the 
right upper quadrant of the abdomen and this pain had been 
projected to the back and to the right shoulder. She had be- 
come jaundiced and had remained so. She had had chills, but 
not much fever, for about a week and had then recovered. She 
had had no qualitative distress from taking of food. ^ She had 
continued to have an attack about once a week until Decem- 
ber, 1934. There had been no jaundice during the time be- 
tween attacks. On December 24, 1934, the patient’s husband 
had noticed that she had a slight icteric tinge. Within the fol- 
lowing few days she had become more jaundiced and had had 
several severe attacks of pain in the right upper quadrant of 
the abdomen. 

Since that time the attacks had become more frequent, oc- 
curring every four or five days to a week. Throughout January 
and February she was confined to her bed. She had a fever, 
the temperature ranging from 99° to 103° F. The pulse rate 
was rapid through it all, ranging from 120 to 150 beats per 
minute. The jaundice fluctuated with the attacks. With each ' 
attack the pain was projected through to the back and was 
typical of a biliary type of pain. With this illness a mid- 
epigastric mass appeared, but it subsequently subsided. The 
patient had two tarry stools, but without having received medi- 
cation of any kind which might have accounted for their ap- 
pearance. She lost about 50 pounds (22.7 kg.). Her family 
physician noted glycosuria a few times. Other than that the 
historj' was negative. Examination at the Chnic gave negative 
results^ except for tenderness in the epigastrium grade 2 and 
sncriit iHunclirp ’ 


Dr. Weir: The patient was obese. Her weight before she 

became il vas more than 200 pounds (90.7 kg) She wa^ 
younger, howm-er, than the usual patient with acute pancrititk 

te h ’d '>“■ She 

damcn similar ,o bilian. colic which suggel j 
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gallstones. Her referring physician sent along a letter describ- 
ing her illness in January and February, during which time 
she had had severe pain requiring morphine for relief. The 
fever had persisted and a mass had developed in the epigastrium 
which he thought was an enlarged pancreas. She had heen 
very ill at the time and had lost 50 pounds. 

The history of a mass in the epigastrium, persistence of 
fever, pain and jaundice was practically diagnostic of acute 
pancreatitis. The patient had slight anemia and the serum 
bilirubin was 4.5 mg. The serum lipase was normal. Dye 
retention was graded 4; we would expect that with a history 
of jaundice over that length of time. TTie patient was operated 
on a few days later and the pancreas was found to be markedly 
enlarged and swollen. There were no stones in the biliary 
tract. The gallbladder was distended and edematous but was 
not otherwise diseased; it was removed and the common duct 
drained. 

The prognosis in this case is rather uncertain. IVhether 
prolonged external drainage of the common duct and keeping 
the patient’s weight down and maintaining her in good health 
will help is problematic. 

Dr. Brown: What is the mechanism of the periodic at- 
tacks of pain? 

Dr. Weir: They are probably caused by acute exacerba- 
tion of the pancreatitis. 

Dr. Brown: Is distention of the gallbladder due to edema 
or to backing up of bile? 

Dr. Weir: I believe enlargement of the pancreas causes 
obstruction of the common duct, with secondary distention of 
the gallbladder. Edema plays a role in the pancreatic enlarge- 
ment. 

Question: Do you think it is an infectious condition? 

Dr. Weir: I think probably it is. Dragstedt did some 
work on this and found that Bacillus welchii was a common 
offending organism. Some men recommend the use of Bacillus 
welchii antitoxin. 

Dr. Allen: Why take out the gallbladder? 

Dr. Weir: There may be some difference of opinion as to 
the advisability of that procedure. 

Dr. Brown: How long do these attacks last? 
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Dr. Weir: This particular acute attack lasted two months. 
Question; Did the swelling last? 

Dr. Weir; Yes. The pancreas is still swollen, alUiough it 
has decreased in size so that it could not be palpated through 

the intact abdominal wall. ^ . 

Question: Have you made microscopic examinations in 

cases of pancreatitis? _ 

Dr. Weir: Yes, but seldom as a surgical biopsy. Patho- 
logic examinations are usually on necropsy material. An in- 
flammatory reaction is found throughout the pancreas. Evi- 
dence of edema and fat necrosis may be prominent. 

Question; Does obstruction take place in the pancreatic 

ducts? . . , 

Dr. Weir; In some cases it does, but in others it doesn’t. 
Question; How large did the surgeon say the pancreas 
was? 

Dr. Weir; He said it was twice the normal size. It had 
decreased in size before operation so that we could not feel it. 
The patient was still obese; she weighed 160 pounds (72.6 kg.) . 

Dr. Foley; One other thing I forgot to mention was that 
the concentration of blood sugar was 120 mg. per 100 c.c. 

Dr. Weir; Glycosuria is frequently found in acute pan- 
creatitis. In other cases a diabetic sugar tolerance curve may 
be found and, in later stages, a well-marked diabetes may ap- 
pear. 

Case III. — ^Dr. Foley: The patient in the third case, a 
man aged forty-three years, had first come to the Clinic August 
8, 1932, with his wife. He had decided to be examined while 
he vas here because for about two years he had had periodic 
attacks of burning pain in the epigastrium. These attacks had 
come on two to three hours after meals. Food and soda had 
given relief. There had been no pain at night nor projection 
of pain through to the back. 

Exanunation revealed infected tonsils and some infected 
twtli. There was moderate tenderness in the epigastrium 
I rmalysis gave negative results. The value for 

y..s of U.e pstnc contot revealed total acidity of 44 S' 
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free hydrochloric acid of 32 units and a total quantity of 50 c.c. 
A roentgenogram of the stomach disclosed marked h 5 rpertrophy 
of the mucous membrane suggestive of gastritis. A tentative 
diagnosis was made of chronic gastritis. An ulcer type of 
regimen was prescribed and the patient was advised to have aU 
foci of infection removed. He was then dismissed, and was 
asked to return in three months for further observation. 

The patient returned January 23, 1933. At that time leuko- 
cytes numbered 11,000 per cubic millimeter. Analysis of the 
gastric content revealed a total addity of 40 units, free hydro- 
chloric acid of 28 units, a total quantity of 50 c.c. Fresh blood, 
grade 3, was present. A roentgenogram of the stomach again 
revealed marked hypertrophy of the mucous membrane; the 
duodenum appeared to be normal. The patient was dismissed 
but returned again October 12, 1933, at which time analysis 
of the gastric content revealed a total acidity of 52, free hydro- 
chloric add of 42 and a total quantity of 60 c.c. The patient 
had improved, but he still had periods of discomfort in the 
region of the epigastrium of two or three days’ duration. This 
discomfort was followed by three or four days of freedom from 
symptoms. The results of general and roentgenographic ex- 
aminations of the stomach were the same as on previous visits. 

The patient was reexamined at the Chnic February 9, 1934, 
and said that the distress had remained unchanged until Janu- 
ary 20, at which time severe, diffuse soreness throughout the 
abdomen had developed and had been associated with a tem- 
perature of 100° to 101° F. He was placed on ulcer treatment 
and, after three or four days, this trouble disappeared. The 
patient continued to suffer attacks of epigastric pain, occur- 
ring at 2 to 4 a. m. A roentgenogram revealed h)qDertrophy of 
the gastric mucosa and a perforating ulcer high on the posterior 
waU. The abdomen was explored February 12 by Dr. Judd, 
but he did not find any evidence of a perforating gastric ulcer. 
Marked pancreatitis and diffuse gastritis were present. The 
appendix was chronically inflamed and was removed. 
The gallbladder and liver appeared to be normal. The patient 
made an uneventful recovery from the operation. 

The patient returned to the Clinic June 1 1, 1934, and stated 
that the pain had lost some of its relationship to meals and had 
been more constant. He had also noticed exacerbations of his 
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distress on two occasions following extraction of teeth. In 
May there had been some associated aching pain in the lelt 
lumbar region and on several occasions the stools had been 
light colored and the urine dark, without the appearance of 
noticeable jaundice. Erj’throcytes at this time numbered 4,- 
780,000 and leukocytes 7,600 per cubic millimeter. Gastric 
analysis revealed a total acidity of 34 units and free hj'dro- 
chloric acid of 22 units, the total quantity being 50 c.c. The 
gastric content contained fresh blood, grade 1. The value for 
serum lipase (olive oil substrate) was 4 c.c. of twentieth nor- 
mal sodium hydroxide per 100 c.c. A roentgenogram of the 
stomach revealed marked hypertrophy of the gastric mucosa. 
The patient was advised to continue on an ulcer type of regimen 
and to have his infected teeth and tonsils removed. 

The patient returned to the Clinic in March, 1935. Since 
bis previous visit he had had four or five attacks of epigastric 
pain and numerous occasions when the stools were light colored 
and loose. The value for hemoglobin at this time was 15.9 gm. 
per 100 c.c. of blood; erythrocytes numbered 3,870,000 and 
leukocytes 7,200 per cubic millimeter. Gastric analysis re- 
vealed a total acidity of 44 units, free hydrochloric acid of 30, 
and a total quantity of 30 c.c. The value for serum lipase was 
7.9 c.c. of twentieth normal sodium hydroxide per 100 c.c. 
A roentgenogram of the stomach again revealed marked hyper- 
trophy of the gastric mucosa, but there was no evidence of 
ulceration. Gastroscopic examination was performed by Dr. 
H. J. Moersch and nothing more than hypertrophied gastric 
mucosa was noted. The continuance of medical treatment was 
ad\ased. 


Dr. Weir: In June, 1934, the serum lipase was normal 
about 2 c.c.; in March it was 7.9. That is the highest we have 
on record at the present. This is the interesting thing from the 
laboratory' standpoint. You may ask what the significance of 
the hypertrophic g^tric mucosa is. So far we do not know 
Its significance. The question may also be asked whether the 
gastri IS or hyT,ertrophy had anything to do with the nfn 
crealilis, or vice versa. I do not believe it did T fV 
hypertrophy of the mucous membrane was a more^n^i”^ 
cidental thing. The perforating “cer Sund r 
graphic examination probably resulted from the MammlSty 
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process in the pancreas having involved the posterior wall of 
the stomach. This case illustrates that type in which a great 
deal of pain is not manifested. The patient has had no jaun- 
dice. There has been some progressive loss of weight. 

Question: Does pancreatitis have any relation to focal 
infection? 

Dr. Weir: I do not know. 

Dr. Helmholz: I notice that twice you recommended re- 
moving the tonsils and teeth, but that nothing was done about it. 

Dr. Weir; Here we are on debatable ground, and I do not 
know how you are going to settle the debate. 

Case IV. — Dr. Foley: The patient in the fourth case, a 
man aged thirty-six years, was sent to hospital in an ambu- 
lance, March 9, 1935. He had always been in good health 
until twelve years previously when he had had cramps in the 
right upper quadrant of the abdomen followed by jaundice 
which had lasted for about a week. There had been marked 
distention of the abdomen for which castor oil and other laxa- 
tives had been given. The patient had been a fairly heavy 
drinker of alcoholic beverages for the last eight or ten years. 
He was a solitary drinker and always had liquor with him; 
he drank one or more pints of whiskey a day. Eight years ago 
he had begun to have periodic attacks of pain in the upper 
portion of the abdomen, associated with chills, fever, sweats 
and constant upper abdominal soreness. Each attack had 
lasted about four days, with one day of warning during which 
the patient had had anorexia and abdominal distention. The 
attacks had occurred about every six weeks. The pain had 
been felt first in the epigastrium; it had then been projected 
across the abdomen to the right and left and to the back, be- 
tween the shoulders. It frequently had been sharp and severe 
and as many as three hypodermic injections of morphine in 
one hour have been required for relief. The fever, chills and 
sweats usually had continued for several days after the pain 
had disappeared. The patient had gained most relief from the 
attack by assuming a bent-over, crouched position. These 
attacks had continued until one year prior to his admission, 
had then stopped, but had recurred six weeks before his ad- 
mission. Seven years before admission exploratory laparotomy 
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had been performed, elsewhere. preoperaUye <lisEnosi^5 »f 
ulcer had been made but an ulcer had not been found at opera 
tion. The surgeon had noted that the pancreas was indurated 
and hard. The patient had gone to the hospital for three or 
four days xvith each of these attacks of pain, but no further 
treatment or investigations had been carried out in those seven 
years. The patient knew definitely that he had had diabetes 
mellitus for six weeks; his nurse stated that he also had had 
polydipsia and polyuria, and that he had lost Aveight for nearly 
a year. He had been taking 40 to 70 units of insulin daily for 
the last six weeks. His appetite had remained good. There 
had been considerable bloating and distention after meals. His 
bowels had moved regularly but the stools had been greasy, 
bulky, foamy and contained undigested food. He had lost 
25 pounds (11.3 kg.) in the past year. 

Examination revealed the patient to be undernourished, 
grade 2. The abdomen was not distended but was tense. No 
masses were present. The laboratory data were as follows; 
The urine was negative, the value for hemoglobin was 13.3 gm. 
per 100 c.c. and erythrocjdes numbered 4,100,000 and leuko- 
cytes 7,900 per cubic millimeter. There was no evidence of 
macrocj4;osis. The concentration of blood urea was 20 mg. 
and that of blood sugar 163 mg. per 100 c.c. The value for 
serum bilirubin was 1.0 mg. and the reaction was indirect. 
Serum protein was 7.24 gm., and the albumin-globulin ratio 

1.6:1. A test of hepatic function gave negative results. The 

hippuric acid test was negative, 5.22 gm. of hippuric acid be- 
ing excreted. There was 4.81 mg. of serum phosphorus per 
100 c.c. The value for serum lipase (olive oil substrate) was 
1.5 c.c. of twentieth normal sodium hydroxide per 100 cc 
There was no activity of amylase and trypsin in the duodenal 
content either before or after administration of magnesium 
yuUale. The floccalalion test for syphiUs gave negative^esults 
RoenlgcooErams revealed a itorntally functioning ea ll h unn. . 
Many concretions were present in the pancreas There was 

wS norr°“' patta 

de„?of?o:^a,rc;frT4“)ot?s'fh^^ 

calcification in the region of the hldX^: 
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roentgenograms were reported as giving evidence of multiple, 
extensive pancreatic lithiasis. The question comes up as to 
whether there are multiple calculi in the duct or not. After 
discussing this with the roentgenologists it was felt that ex- 
tensive calcification and not stone in the pancreatic duct was 
present throughout the pancreas, the result of previous inflam- 
mation. Calcification takes place secondarily during the pro- 
cess of healing after fat necrosis. In this case exploration also 
was done; the gallbladder was drained; it was tense but there 
were no stones. The common. duct was opened and no stones 
were found; a tube was put in for prolonged drainage. This 
case illustrates the development of pancreatic insufficiency after 
the development of pancreatitis, and that is manifested by the 
steatorrhea, loss of weight and by the more recent development 
of a diabetic sylidrome. 

Question: Is that a common complication? 

Dr. Weir: No, not very common. These patients are all 
young and pancreatitis is frequently considered as afilicting 
people a good deal older. Only one of the four was obese. I 
am going over some figures that Dr. Bannick has collected in 
regard to various points in a series of forty-seven cases. He 
divided them into hyperacute cases, thirteen, and acute cases, 
thirty-four. The hyperacute cases probably correspond to the 
old acute, hemorrhagic pancreatitis, with a rapidly fatal illness. 
Twelve of these thirteen patients died. In the thirty-four acute 
cases a diagnosis of pancreatitis was made correctly in only one 
case. It was suspected in four. Of the whole group of forty- 
seven cases, in twenty-seven the diagnosis was considered to be 
probable acute cholecystitis, in eight cases perforated ulcer, in 
four cases intestinal obstruction, in one case appendicitis, and 
in one case colic; in the remaining cases the diagnosis was 
indeterminate, and the distribution by sex was about equal. 
The patients’ ages varied from twenty to seventy years. 
Seventy-nine per cent were obese. About 14 per cent had had 
previous dyspepsia but no attacks. Ten per cent had had no 
previous attacks at all. 

In 85 per cent of the cases the attacks were associated with 
gallstones; some investigators give this figure as 45 to 50 per 
cent. It is the most frequently associated disease. The pain 
usually is sudden, acute, very severe and prolonged, and mor- 
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nhine is frequently required for relief. The pain is situated 
^e upper part of the abdomen, in the right upper quadrant 
more frequently than in the left, although it was presenUn the 
left upper quadrant in a number of cases. The pain is pro- 
jected posteriorly. Vomiting is common; it was present in 
twenty-five of the thirty-four acute cases. Tenderness is usu- 
aUy present. The rigidity which is present occurs largely m 
the right upper quadrant; it is different frorn that of perforated 
ulcer, lacking the board-like quality found in ulcer. Ileus was 
present in a few hyperacute cases and was marked; in the 
so<alled acute cases it was not often present. The features 
of shock were most common in the hyperacute cases. Jaundice 
was present in thirteen of the hyperacute and in eleven of the 
acute cases. That symptom would help to distinguish pan- 
creatitis from perforated ulcer. Glycosuria was found in 3 
per cent of the hyperacute cases but in none of the acute cases. 
Fever was present in all but two cases. Leukocytes were in- 
creased to from 13,000 to 29,000, the usual increase being 
17,000 per cubic millimeter. 

So far as the studies on enzymes are concerned, we have 
not been doing any duodenal drainage to determine the en- 
zjTnes except in the occasional case. We have been doing the 
serum lipase test, however, and a short time ago Dr. Comfort 
reported on 162 of these tests. One hundred and thirty patients 
were without known pancreatic disease, the value for lipase 
in 119 of these being less than 2 c.c. of twentieth normal sodium 
hydroxide per cubic centimeter of serum. In the thirty-two 
cases in which pancreatic disease was present, the value in 41 
per cent of them was more than 2 c.c. There were twelve 
cases in which it was more than 3 c.c., nine of the patients hav- 
ing pancreatic disease and the other three diseases with which 
pancreatic disease often is associated: carcmoma of the gall- 
bladder. peritonitis and toxic hepatitis Mowing pneumonia 
Comfort has gone over subsequent cases m which the value for 
serum lipase has been determined and he has a series of more 
than /OO cases His feeling is that a serum Upase of more than 
- c.c IS usually indicative of pancreatic disease. 

.\s has been said, the highest value for cpnim u 
have on record is 7 9 cc Tn tL T • 

».cre U not elevation. 
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cases. So far as a study of the duodenal enzymes are con- 
cerned, the report of a committee at the last meeting of the 
American Gastro-enterological Association on the frequency 
with which the tests were used by members of the Association 
is of interest. They sent out 135 questionnaires and got re- 
plies from eighty-three members. Of these, thirty-seven mem- 
bers do not perform the tests. Duodenal drainage for trypsin 
was used by twenty-seven, for lipase by twenty and for amylase 
by twenty-three. So it is not used commonly even by members 
of the Association, the members of which are interested in pan- 
creatic disease. The consensus of opinion was that in cases 
in which there was absence of pancreatic enzymes, the condi- 
tion was caused by obstruction of the pancreatic duct. It was 
quite definite, also, that in sprue there was a decrease in pan- 
creatic enzymes. The Committee felt that the difficulty in 
these determinations was pretty much a technical one. The 
question of the proper method of collecting specimens was a 
large factor. 

Going back to our cases; so far as prognosis is concerned, 
it is uncertain. I think the first and last patients are near the 
end stage. They have pancreatic insufficiency, so far as diges- 
tion of food is concerned and the last patient has diabetes. 

Question; Do you think we are missing many of these 
cases? 

Dr. Weir: I think we are missing quite a few of them. 
In subacute cases the condition is thought to be gallbladder 
colic. 

Question: Is there any difference in the pain? 

Dr. Weir: Yes; in pancreatitis it is more persistent. 

Question: What do you say about the differential diag- 
nosis? 

Dr. Weir: It is very difficult to make a differential diag- 
nosis. I think most of the men at the Clinic have not been 
successful in making one. 

Question: Did I understand you to say that in a series 
of thirty-four cases the diagnosis was correct in only one? 

Dr. Weir; Yes. In the group of hyperacute cases there 
were a greater number of correct diagnoses. 

Question: Do they average better now? 

Dr. Weir: I do not know. This is rather a flexible classi- 
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fication. As I have said, what Dr. Bannick calls hyperacute, is 
what was called the acute hemorrhagic case. Furthermore, I 
think the general tendency is away from surgery during the 
acute stage of the illness, such as in the second case we pre- 
sented. 

The physician at home found a mass but he did not advise 
surgery. The suction drainage apparatus is used for the stom- 
ach and glucose and saline solutions are administered intra- 
venously; sometimes insulin is added to the treatment. These 
patients are treated as if they had intestinal obstruction. Wan- 
gensteen particularly advises that form of treatment. In the 
stages of suppuration it may be necessary to open and drain 
the pancreas, but that usually comes later, after the patient is 
over the shock of the original illness. The mortality in the 
acute stage is from 60 to 75 per cent. Those figures are pretty 
much for the hyperacute or the more severe acute cases. 

Question: Has pancreatitis occurred in children? 

Dr. Amberg: We have never seen it and I have looked 
for it. 

Dr. Helmholz ; There are some cases of pancreatitis, with 
steatorrhea, in children, but they are very few and far between. 
Hess has reported some cases that had the picture of celiac dis- 
ease, with marked sclerosis of the pancreas, but that was some- 
thing different. Parker of San Francisco had one case. This 
is reported in the recent Journal of Pediatrics. 
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CONSTIPATION 
Philip \V. Brown 


What more can be said about constipation? The earliest 
records of man indicate that the two “C’s,” civilization and con- 
stipation, have carried along together to the present time. It is 
unlikely that the Ebers’ Papyrus had as large a circulation 
among the ancient Egyptians as have our present-day papers, 
billboards, and magazines, but both early and recent writings 
stress the problem of constipation. The enemas and irriga- 
tions of our day have their counterpart in the enemas of ancient 
times, when the apparatus consisted of a leather bag or the 
bladder of an animal, to which was fitted a leg bone of a fowl 
or a small horn, as the enema tip. It is interesting that the 
early American Indians used a type of enema outfit similar 
to that recorded as having been used in early Chinese medical 
practice; this is, incidentally, another small item tending to 
support the idea that the origin of the Indian was the YeUow 
Race of Asia. IMuch later, in the seventeenth and eighteenth 
centuries, there were long, verbose diatribes on the use of the 
physick, the eccoprotic, and the purge. The season of the year, 
the position of the moon, the stature of the patient and so forth, 
had to be considered; yet these treatises are not more incen- 


tives to smile than are some of the more recent articles on 
auto-intoxication, spastic constipation, atonic constipation, con- 
stipation of infants, constipation of the aged and so forth. The 
enthusiasm for buttermilk, and later for acidophilus milk, have 
their counterpart in the writings of Paulus Aegineta, about 
600 A. D., in which use of whey and sour milk was advised 
Hence, there is an ideal for which to strive, namely a 
sensible understanding and a regimen for the management’of 
a bodily function which has been faulty since the dawn of 
civilization. Many physiral attributes, both external and in- 
ternal, may be apparent m the species “Homo sapiens,” yet 
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many of the recommendations for the management of consti- 
pation would indicate that he has been misnamed. One of the 
lessons hardest for both physician and patient to learn has 
been that, in spite of some similarities, the past, present, or 
future of no two people are exactly the same. The only pos- 
sible exception might be in the case of apparently identical 
twins. Certain principles and working plans may be suitable 
as a start but the program must be altered to suit the indi- 
vidual; stock sizes of clothes may fit the bodies of many, but 
even then they are rarely as satisfactory as made to order 
clothes. 

APPROACH TO THE PROBLEM 

In view of this conception of constipation, it is obvious that 
the first necessity is evaluation of the individual and of what 
he means by “constipation.” Commonly, he means a condi- 
tion in which either bowel movements occur infrequently or the 
volume of the stools is insufficient. Some patients have be- 
come imbued with the idea that more than one stool a day 
is essential to good health. Others may have taken a laxative 
one or more times a week to “clean out”; evidently this is a 
heritage from former ages, for in Hindu writings of about 
800 B. C. taking of a purge at regular intervals is advised. 
Still others have lived on a concentrated diet of meat, bread, 
tea, eggs, and so forth, and then become concerned that they 
pass only a small, dry stool every two or three days. 

There seems little logic in endeavoring to classify types 
of constipation. The influence of early roentgenographic 
studies, in which the shadow seemed to indicate atonic or spas- 
tic states of the colon, has been as difficult to shake off as have 
the ideas originating in the same era, concerning dropped stom- 
achs and dropped colons. The more inaccessible the organ, the 
more mystery that exists as to its function. How often the 
patient, with eyes dilated, tells of the bulky mass being pro- 
pelled and churning its way like a battering ram through his 
sluggish bowel, or how often the woman tells how her tender 
colon has been scratched and rubbed by coarse foods, just 
as sandpaper would tear the face. 

What is the physiology of the normal colon? There is 
enough sound knowledge to enable physicians to explain this 
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simply to their padents. PracticaUy all of absorption of food 
has occurred before the residue reaches tlie cecum. In e 
right half of the colon, most of the water is then absorbed and 
the material begins to pass on into the left half of the coon 
in four to twelve hours, although even this figure varies widely. 
The left half of the colon is the storage space, or fecal reservoir, 
which normally empties in part at fairly regular intervals. 

A sincere endeavor has been made to establish an upper 
limit to time, beyond which the interval required for passage 
of material through the bowel could be considered abnormal. 
Studies carried out by Alvarez and Freedlander indicate that 
there is a wide variation in the rate at which feces pass through 
the bowel. They used small beads and in further experiments 
measured the daily fractions of a barium meal excreted on suc- 
cessive days. About four days were required for excretion 
of 75 per cent of the beads or barium. In the same study, these 
investigators observed that if the colon was thoroughly emptied, 
either by a cathartic or because of diarrhea, there were no 
movements, or very small movements, for the next two or three 
days, or until the colon had filled again. It therefore is un- 
physiologic to empty the colon; normally only the terminal 
accumulation is pushed out at one time. This idea is impor- 
tant in the individual problem. Some colons are large, without 
megacolon actually being present; some absorb more fluid than 


others, leaving a drier, harder mass. The “wiring” of the colon, 
that is, the nerves and the simulation mediated by them, 
differ uith different individuals, and not only this but the con- 


trol of tire colon through the voluntary nerves also differs. The 
material from the ileum seems to be pushed into the cecum and 
ascending colon. At intervals in the day, mass movements oc- 
cur which force the fecal content into the descending colon 
and rectum. This impulse, the gastrocolic reflex, seems often 
10 be initiated by ingestion of food and when the impulse is 
fairly active, it explains why some people have a bowel move 
mcni after each meal. In a larger group, this mass movement 
seems to need to be repeated until sufficient residue has been 
pushed donm to the rectosigmoid to initiate the desire to no 
to stool If this desire Ls unheeded, some of the feces is caf 
ned back to the transverse colon. The neuro-anatoW f- 
point in the rectosigmoid is not demonstrable. From e^^rf- 
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eoce, it is known that the rectum is normally empty except just 
before evacuation. Also, when tlie proctoscope is inserted 
into the rectosigmoid the patient usually announces that his 
bowels are going to move although the examiner can see that 
fecal material is not present at the moment. Other evidence 
that there is such a trigger zone is that if the rectosigmoid is 
resected, patients find it difficult to move the bowels, even 
though the channel is patent. This may likewise explain why, 
in some cases in which ileosigmoidostomy has been performed, 
constipation supervenes instead of the to be expected loose- 
ness of the stool. A physiologic, not an anatomic, block occurs. 

SYMPTOMS OP CONSITPATTON 

Are there symptoms attributable to failure to evacuate a 
certain amount of feces every day or two? Certainly, volumes 
have been written and advertisements have been poured forth 
on the dire result of faulty elimination. 'UTien all other factors 
have been eliminated, the sluggish colon has been blamed for 
arthritis, epilepsy, malignancy, and so forth. As this is being 
written (autumn of 1936), newspapers carry dispatches on the 
discovery of a cure for arthritis by means of a drug which will 
overcome or neutraUze the poisons absorbed from a stagnant 
colon, evidently on the assumption that they are the cause of 
arthritis. There seems no doubt that most reasonable people, 
and who we or they are had best not be defined, insist they 
feel better, enjoy their meals more, and sleep better when their 
bowels move regularly. Closer analysis usually reveals that 
such people live fairly regular lives, that they eat, work, play, 
and sleep in a balanced, orderly fashion. They may work hard 
and deal with difficult mental problems but they, wittingly or 
unwittingly, have learned to spend only so much of themselves 
and always have something left over. When there intervene 
undue sorrows, irregular hours for sleeping and eating, or dissi- 
pation, so that there is nothing left over, then they begin to 
note irregular digestive disturbances and often sluggish intes- 
tinal action. All physicians know the occasional healthy, 
happy, competent person who defecates only twice a week, in 
contradistinction to the thin, nervous, frantic soul who purges 
or sluices his bowel one or more times a day with the idea that 
the bowel causes his sorrows. The extreme example of this 
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second type is the patient who exemplifies the “colon obsession 
neurosis,” than which there is nothing more pathetic nor more 
exasperating. Likewise, is it not impressive that the patient 
with megacolon, who has a bowel movement only once a week, 
or even once in several weeks, has no particular digestive trou- 
ble? Their concern might be held to be more a cosmetic one, 
as the distended colon makes the abdomen more and more 
prominent. 

Have we not tended to stress the symptoms of sluggish in- 
testinal action, rather than to recognize it as merely part and 
parcel of the general social-economic struggle? It seems to me, 
in reading the ancient and medieval writings, and comparing 
our present-day patients with those described there, that con- 
stipation is an expression of disordered living, be it in the 
periods of famine of primitive peoples, when they had not suf- 
ficient food to make fecal residue, or be it exemplified by our 
modern peoples whose nervous systems are torn by the com- 
plexities of life. I have often wished that it were as easy to 
explain this to patients and to have them accept it readily as 
it is to inoculate them with the diagnosis of spastic colitis. 
More than twenty years ago an intelligent but very high-strung 
woman had been told by two of the most prominent surgeons 
of our period that she had spastic colitis. All these twenty 
years, enemas from one to ten times a day had been employed 
to wash out the poisons and to lave the lining of her supposedly 
diseased bowel. I had the temerity to suggest gradual discon- 
tinuance of the enemas and giving the bowel a chance. The 

reply was to be expected, “Well, I’d have you know Dr. 

and Dr. made my diagnosis, and if that is all you know 

there is no use wasting your or my time.” The last part of 
her comment is correct; namely, it is usually a waste of the 
physicians time to “undiagnose” this condition for such a 


linn 1 constipation is a manifesta- 

on of faulty living, yet it is necessary to bear in mind that 
there are symptoms attributable to the condition. Most com- 
monly tliere is vague dyspepsia, flatulence, and back Dressu^e 
rom the bov^l to the stomach. The appetitris poor'TndTe 
ongue coated. This may be because the ileum hardfficiltv 

m (oreng i,s coMcM i„,„ fte overloaded boil, t^“rl 
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sultant increase in the frequency of reversed peristaltic waves 
in the small bowel. In some cases, this distention of the right 
half of the colon leads to tenderness in the right side, which 
has so often resulted in the diagnosis of chronic appendicitis 
and in unfairly crediting surgical operation with failure. 

DIAGNOSIS 

All preceding remarks, and those in the rest of this article, 
are predicated on the fact that the patient does have consti- 
pation. The fact must be established not only by the patient’s 
history but by thorough and conscientious examination. The oc- 
casional streaks of blood on the stool are probably attributable 
to hemorrhoids but until the index finger, or preferably the 
proctoscope, has revealed no cancer, one should withhold ad- 
vice. Although constipation of many years’ duration is fairly 
strong evidence of no organic narrowing, yet a barium enema is 
indicated if for no other reason than to be able to assure the 
patient that the channel, the main line, is open, even though it 
is not behaving properly. Especially imperative is the barium 
enema if the onset of constipation is of recent date. Again, 
there is the fear of missing an annular carcinoma if the physi- 
cian too hastily blames change of diet or of water. 

The vague dyspepsia may result from a growling gallblad- 
der, from a duodenal ulcer, or from real chronic appendicitis 
although an acute attack that occurred many years ago may 
have been forgotten. Even though constipation is present, the 
inability to tolerate certain foods may not be attributable to 
the bowel but to these diseases. 

In some cases in which the basal metabolic rate is low, ele- 
vation of the metabolic rate seems to lessen the constipation. 
But constipation is such a widespread difficulty that there are 
not sufficiently accurate data to justify its being considered that 
it is more prevalent among people whose metabolic rates are 
low than among others. Usually, elevation of the rate is not 
enough in itself to correct the difficulty and one must supple- 
ment with measures to combat the constipation. The symp- 
toms of fatigue, nervousness, coldness, and so forth are more 
likely to be the causes of the main complaints, and not the 
constipation. Although many anal diseases may result in con- 
stipation, yet by no means do they always so result. Deep- 
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seated perirectal infection, anal cryptitis or fissure, or tender, 
swollen hemorrhoids may produce anal spasnr, with senu- 
voluntary restraint to movement of the bowel in an effort to 
protect a sore place. This anal disease may all but prevent 
correction of the constipation until it is treated. Sometimes it 
may be difficult to demonstrate on the particular day of ex- 
amination, that there is much anal disease, but to heed the 
history and to seek the conservative, intelligent treatment rec- 
ommended by the expert proctologist has been the key to 
correction of the constipation. To go farther afield and to dis- 
cuss severance of abnormally large or heavy valves of Houston 
is more in the field of the proctologist than in mine, although 
mjf opinion is that such a procedure is of little or no value. 


To the point of annoyance, it is imperative to reiterate the 
admonition, “Treat the patient and not the constipation.” It 
always smacks of the magician to puU out of the desk drawer 
a sheet of paper printed months ago and gravely to pass it to 
the patient who graces the office at the moment. As if the 
regimen had been carefully planned many months in advance 
and would be just the thing! Oddly enough, it may reasonably 
fit the case and the patient may be pleased with the results. It 
is much more personal, more intelligent, and more practical, 
however, to consider the patient as an individual. It is no sin 
to have material on hand from which to choose and then to 
apply it properly but it is not wise to distribute handbills. A 
visit with the patient may reveal that the regularity of intes- 
tinal movement was first disturbed when attendance at college 
began, after the first bahy arrived, when it was necessary to 
get to the office or to school after a hurried breakfast, and then 
to dash to beat the clock, through all walks of life men the 
icadicr or sccrctarj. reports flat no toUet room is available on 
a certain floor, or only one for many, tie physician ponders 
IV hot her lie *ould turn plumber or run an employment agency 
ivliidi pronnses adequate toilet fadlities trith ea* job S 
nclive. healthy children, after once they are househroUp’n cn “ 
is seldom uiudi trouble, .it (eu chfldrL Teemmtl a ? 

nine 10 dclocalc and prefer to squirm rather 
dir desire ,0 go to stool is fait. This may restSt S'Sart" 
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paction which must first be relieved and then the child must 
be more carefully watched. At the other end of the road is 
the elderly person who has slowed up, who takes less exercise 
than before, whose intake of a none too laxative diet has be- 
come decreased, whereas his diet was adequate as he formerly 
carried on. It is in this elderly group of patients, however, 
that excess bulk may produce large fecal impactions in the 
rectum. 

While the background antedating the physical phases of life 
is considered first by the physician, yet first in the patient’s 
mind may be any one of many worries. The physical, and 
especially the nervous, drain of the social-economic struggle 
is the fuel which is added to the fire in the anxious mind. The 
patient does not reason; he merely conjectures and suddenly 
he is sure that the impossible is true. Perhaps a neighbor or 
relative recently has been operated on for cancer of the colon, 
and the mere proof that he has no cancer may so relieve his 
mind that he no longer is concerned about his constipation, “if 
that is aU it is.” 

The most difficult phobia is that of “auto-intoxication.” I 
have often longed to sentence the inventor of that term to a 
hundred years of hard labor, consisting in his being consulted 
by all his disciples. More or less to the disgrace of physicians 
we have been too vague, too apparently callous to the plaints 
of these patients and they have sought sympathy and treat- 
ment from colon-sluicers and the like. Some people cannot 
and will not be told and perhaps they might as well be allowed 
to pursue their own sweet will as to have the physician strug- 
gle to convince them. When a patient comes for treatment 
with his diagnosis established, an all but impossible situation 
is created at the outset. However, most people are willing to 
heed an opinion if they have been impressed by the sympathy 
and thoroughness of the physician. Alvarez approaches the 
problem with this explanation: “It has been well proved that, 
even in health, bacteria are constantly going through the intes- 
tinal mucosa; most of them are stopped in the neighboring 
lymph nodes, but some go on through into the liver and per- 
haps even into the general circulation. This passage of bac- 
teria into the blood stream takes place more easily after purga- 
tion and in the presence of diarrhea, when holes are opened up 
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in the mucous membrane and when most of the bacteria in 
bowel are living and virulent. In the presence of constipation 
the feces are so solid and dry and so lacking in nutriment that 
most of the bacteria die. Furthermore, it is obvious that little 
absorption can be expected from solid masses of fecal materia . 

It is helpful to point out to an intelligent patient that few of 
the poisons that are known to be formed in tlie bowel can pass 
unchanged into the portal circulation. Most of them are 
stopped or chemically altered in the wall of the bowel, and 
those that get through are likely to be destroyed or changed in 
the liver or in the capillaries of the lung. Furthermore, any 
toxin that can get past these several filters must trickle into the 
general circulation so slowly and in such small doses that 
physiologic effects cannot be produced. Finally, the physician 
can assure the patient that there is no reliable evidence to indi- 
cate that anyone ever suffered serious injury to the brain or 
any other part of the body on account of constipation. Any- 
one who has seen many children and youths with Hirsch- 
sprung’s disease, with the huge abdomen containing several 
liters of fecal matter, and yet with a clear skin and no complaint 
of headache or arthritis or hypertension or epilepsy, must have 
marveled at the efficiency of the mechanism with which we 
are endowed to protect us from the absorption of toxic ma- 
terial.” 


Food; Biet.— This has proved the great playground for 
the unethical food-chemist and dietitian, for the skillful ad- 
vertiser who is in business to sell his product, and for the sleek 
individual with a “San Michele” practice. Oddly enough there 
is often much that is true in even the weirdest food program. 
It has been difficult for physicians to convince themselves let 
alone patients, that not all bowels can be loaded with foreign 
bulk or that not all people must eat only carefully strained 
food. Purccd foods, or extra loads of bulk, are proper but 
must be passed on for each person. One patient may tolerate 
a fair amount of raw fruits and vegetables; another is more 
comfortable _^th most of these articles cooked. PhysSs 
have been iwlhng to recognize that a food may produS a se 
\crc gastro-mtestinal upset but there is nr. rMerT . 
only raw foods, or only cooked foods or onlv ni/° Iff ^ 
Just as the person who recently was ail invaUd hL not yeTre': 
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gained his physical strength, so the patient who has held to a 
hmited slop diet has not the tone for his bowel to accept an 
overload of roughage. 

The ideal of an adequate, well-balanced variety of foods 
which will meet the need of the body for protein, energy, min- 
erals, and vitamins must be sought. Individual hypersensitivity 
to one food may not disturb the program but if too large a 
block of foods is excluded, there must be temporary inclusion 
of the necessary vitamin concentrates. As the strength and 
resistance of the patient increase, his ability to tolerate a wider 
variety of foods is commonly observed. The most frequent 
omission from the diet of the adult is milk, whether the omis- 
sion is attributable to actual intolerance, to mere dislike, to 
fear of gain in weight, or to the belief that milk increases con- 
stipation. I see no need of forcing the issue but I do believe 
that adequate intake of calcium is essential to smooth metabo- 
lism and that calcium should be supplied in powders or tablets. 
The presence of a reasonable amount of fat in the diet tends 
to make a bulkier, softer stool. Here, again, the problem of 
obesity may interfere but if it does not enter the situation, gen- 
erous amounts of cream and butter are advised. Especially 
helpful is the daily intake of the old, old remedy of three or 
four tablespoonfuls of olive oil. If the patient has been on a 
very bland and restricted diet, the sensible, although gradual 
increase to a normal program of eating probably will increase 
the sense of abdominal distress and indigestion. If this is 
mentioned in advance and courage urged to bear with it, there 
will be less tendency for the patient to become too easily dis- 
heartened. 

General Program, — The following points may serve as 
guides to treatment: 

Habit . — In view of civilized customs and the necessity of 
regard for others, it is usually necessary to have a regular time 
for the bowel to empty its residue. Neglect of the desire to go 
to stool often is the first step in the production of constipation 
and the desire must be regained. The majority of normal peo- 
ple tend to have a movement shortly after arising or after 
breakfast. But if the day is started with a rush and flurr)' 
the bowel is given no chance to function. 

Nervous Tension . — This great problem of life, and also the 
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desire for so-called progress, takes part of its toll in 
form of the habit of constipation. Under mental and emotic 
stress, there seems to be an actual clamping down of the bm 
In a few cases, added stress makes for the opposite state, d 
rhea, ^en one’s life is, as has been noted in the precei 
paragraph, a frantic, hurried, harassed dash from mornin; 
perhaps late- at night, it is logical that the nervous tensior 
creases, and often constipation supervenes. Although nr 
patients will strive honestly to reestablish the habit of reg 
movement of the bowel, yet they are in such a constant ; 
of nervous strain that they merely “go through the moti 
and cannot relax, hlaimonides, a famous Jewish phys 
of the twelfth century, wrote as follows; “If a man keeps < 
pied and tires himself out and then relaxes and keeps his 1 


open, he is never sick.” 

Exercise and Relaxation. — ^Exercise, in tire sense of 
and relaxation, is often lacking and so the need of maintz 
reasonable muscular tone has a definite place in the reg 
However, exercise alone is not the only thing, as is obvious 
the large number of active workers, such as farmers and ' 
ers, who are constipated. Nevertheless, the sedentary w 
who lives chiefly by his mental processes, is more likely tc 
constipation than his brother who lives by his muscles. 

Food and Fluid . — ^The program of eating has bee 
cussed. As to fluid, it is surprising to find how mam 
pie, especially women, will drink only two or three glas 
water a day. Explaining that water is absorbed in th( 
half of the colon to supply the general bodily needs, an 
too dty an intake will result in a drier fecal current t 
into the left half of the colon, will encourage the patient 
sufficient fluid; he should take about 2 quarts (2 lit 
day, and more if there is excessive sweating. Other be\ 
may count toward the 2 quarts. In some instances 
thought that discontinuance of excessive drinking of 
tea lielped materially in restoring normal intestinal actii 
to other stimulants, coffee, alcohol, and tobacco, it is d 
d they directly increase constipaUon, although their i 
influence through stimulation of the nenmus system m- 
fneor 1, na, l„„s b«n noted Hat the sS Blke 
morning may serre to stimulate the desire to go to sto< 
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Artificial Aids . — These include dnigsj bulky substances, 
enemas, and suppositories. These will be treated separately 
in the following section. 

£!valu&tioii of B^echajucal Aids, — ^Among the early writ- 
ings of man, as in the Ebers’ Papyrus, for instance, is found 
advice about drugs for constipation. This work was written 
about 1500 B. C. and in it are recorded items. known fully 
back to 3500 B. C. Fifteen times mention is made of castor 
oil; also aloes, oil from seeds, figs and sweet beer are men- 
tioned. Hippocrates devoted attention to the laxatives but 
urged that they be as mild as possible. The early American 
Inmans knew of the sahne waters of mineral springs, and in 
California they knew of cascara. Francis Bacon wrote, “I 
commend rather, some diet for certain seasons rather than fre- 
quent use of physic except it be grown into a custom. For 
these diets alter the body more and trouble it less,” 

A detailed description of laxatives can be found in the books 
on pharmacology. As to their use, no set rule is sensible. Ob- 
viously, there is no need for drugs if the patient obtains results 
by the previously discussed regimen but if the patient is having 
a struggle, it seems no great crime to use one of the simpler 
drugs. How often one is asked, “Now, what is the best laxa- 
tive?” My reply is that there is no such thing but if our 
bad habits have estabh'shed a need of artificial aid, the patient 
should use that which accomplishes the result with the least 


possible general disturbance. I have preferred simple mag- 
nesia, fluid extract of cascara, or senna. Rather than whip the 
bowel with a single maximal dose, division of that amount into 
three portions and taking one of the portions after each meal, 
seems to give the extra push, as well as making it easier grad- 
ually to decrease the need for the drug. So often it has seemed 
more sensible to supplement the general regimen with divided, 
small doses (10 to 30 drops) of cascara after each meal, than 
to make a willing but miserable patient fight without help, 


probably after an enema-physic diet struggle of months or 
years. Especially for older people the little chemical irritant 
seems to be practical. Dr. W. J. Mayo said to a patient, "I 


can’t see that taking a little physic is going to do you any more, 
if as much, harm as filling your stomach and boWel with a lot - 
of rabbit food,” ^Vhen drugs are prescribed, it is vrith the 
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idea that they are merely crutches to help until the good habi 
replaces the bad one. It should be stressed that laxatives are 
no more a cure for constipation tlian are sedatives cures for 
“nerves” but both are valuable if intelligently used. 

BeUadonna has had first place for many years to relieve 
spasm. The actual evidence on "which its use is based is so 
meager that I see no need to use it; the chances of intolerance 
to the drug developing are probably greater than the chances 
of any actual benefit. 

Next in mechanical aids arises the question of^ enemas and 
how the great and near-great have flung that question back and 
forth. From the time of the bladder with its horn or bone tip 
to the time of the stupendous, expensive colon-sluicing ma- 
chines, there has waged much clamor. As with laxatives, 
enemas are merely artificial, transitory aids in the correction 
of a bad habit. They are not cures, irrespective of the solu- 
tion used. Nor is it likely more heinous to use an enema than 
it is to use a simple laxative. But again, emphasis must be 
laid on merely tiding over until the real factors can be more 
fully corrected. It seems futile to debate laxative versus 
enema; both are theoretically wrong but practically, whichever 
causes the least annoyance and is the simpler for the patient 
who must use a crutch it seems logical to me to use it. Wise 
Paulus Aegineta, in about the seventh century, wrote, “Clysters 
must not be repeated constantly lest nature, becoming accus- 
tomed to these things, should forget to perform the evacuation 
spontaneously.” Certainly my opinion is not original and I 
am not sure whom Aegineta may have quoted. As to what kind 
of enema to use, I suggest warm physiologic saline solution 
( 1 teaspoonful of salt to the pint). This is the least irritating 
solution. Allowing a pint to run in slowly, repeating if nece^f 
sarx', usually will prove effective. 1 neces- 

Oils have been in vogue for centuries. The ancients used 
0,1 from various seeds or fruits which they prescribed either 
for oral administration or, if the stools were dry and harrl fZ 
administration by enema. Our era has added mineral oU 
which. 0 course, is undigested and merely slides through as a 

s...™. indigesUon or nray tricldo on toougrftTbowe! 
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without mixing with the feces. Emulsifying the oil with agar 
tends to overcome this objection but these products are ex- 
pensive. Although olive oil is largely digested and absorbed, 
yet its oral administration long has been helpful; barring 
obesity or intolerance, I prefer a trial of it rather than of 
mineral oil. 

Of recent, well-advertised origin is yeast, and there is no 
doubt that ingestion of yeast may give the extra push. In my 
experience, it fails oftener than it succeeds. Certainly it is 
harmless enough to try. There is no question of the changes 
that occur in the digestive tube when the diet is defident. Some 
people may have coasted along on just a subthreshold margin 
which the yeast may correct. Bread dough, mixed with milk 
and honey, was recommended by the early Egyptians; maybe 
the bread dough is the first suggestion of the use of yeast; again 
we are 4,000 or 5,000 years behind! 

Buttermilk, and addophilus milk have had their advocates 
in great waves, both scientists and advertisers. As to the latter, 
charity and not caustic comment is due; with 70 to 80 per cent 
of the population more or less constipated, there is a big group 
for advertisers to reach. I am convinced that many people 
have felt better and that their bowels have acted more regu- 
larly if they drank one or another of these milks. Whether 
they merely increase the fluid and bulk, or whether there is 
some bacterial action, I do not know. The fact that a good 
growth of Bacillus acidophilus in the bowel can be obtained 
by ingesting an ounce of milk sugar, just as can be obtained 
by drinking a quart of the milk, without seeming to improve 
constipation, has led me to doubt the great value of the bac- 
terial change. Also, discontinuance of ingestion of the milk or 
milk sugar results in prompt return to the former level of the 
Bacillus acidophilus in the stool. Surely there is no objection 
to Bacillus acidophilus and if it helps, finel 

What about bran, various seeds, vegetable mucins, agar, and 
so forth? Most physicians now agree that people have gone 
far beyond the bounds of common sense in the manner in which 
they have poured foreign, insoluble stuff into the digestive tube. 
Granted, indeed, many people have been able to tolerate, and 
their intestines have functioned better \vith, this wadding, but 
for one of them there must be five, probably fifty, to whose 
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distress it merely has added. Again to quote Dr. \\ . J . T^Iayo. 

“It is bad enough to stuff on rabbit food without packing your 
bowel fuU of sawdust.” Some physicians feel that it is unw-ise 
for whole wheat cereals and breads to be routinely included 
in the diet. Again, if any of these things help there is no argu- 
ment but I do not recommend them as a rule. Rectal masses, 
the size of a large grapefruit, may occur from use of bran or 
vegetable mucins, particularly if people are elderlJ^ If these 
substances are used at all, they should be taken in only small 
doses, and later it should be ascertained that the stuff is not 
packing in the rectum, even though the patient may be having 
daily movement of the bowel. In my experience, plain granu- 
lar agar has been the least objectionable form in which to 
supply artificial bulk and if bulk must be added by means of 
this substance, to use it in doses of 1 to 3 teaspoonfuls with 
each meal. 

Sometimes the physician is confronted by the desperate pa- 
tient who actually begs for an operation, omitting, of course, 
correction of an anorectal pathologic condition. Many physi- 
cians have seen patients who have undergone right hemicolec- 
tomy, fixation of the mobile cecum, “tacking up” of the fallen 
transverse colon, or even ileosigmoidostomy, and still have con- 
stipation. I am opposed to any of these procedures to correct 
constipation; they occasionally have succeeded but in the ma- 
jority of cases they have failed and in what a state those pa- 
tients are! Possibly something may be worked out in the field 
of neurosurgerjs although the results in cases of megacolon are 
not always successful. As yet, this must remain in the field, 
of the experimenter. 

Constipation in Disease. — Constipation is often a trouble- 
some symptom in many diseases. In 200 A. D. a Chinese 
physician urged that only enemas be employed for the consti- 
pation of severe intestinal fevers (typhoid fever), no doubt 
from knowledge of patients dying after taking a purgative. 

In pneumonia or in any illness which forces the patient to 
Ins bed. restriction of food, lack of activity, and possibly of' 
greater importance the effect of toxemia on the nerve cenLs 
create the difncult symptom of constipation. The use of vari’ 
ous enemas, the U;pe of which Mil vart^ with each lo^lity ZZ 

occasionally are eS 
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tive. Hot abdominal stupes, if not too heavy, or the electric 
pad have seemed helpful, possibly more because of psycho- 
logic tlian the actual physical effect. Recently I have been 
impressed by the use of short wave diathermy over the ab- 
domen; this may result in empt3dng of the bowel. It should be 
needless to caution against laxatives when one is not sure that 
there is no actual intestinal obstruction. Present records on 
appendicitis certainly show that the advice not to give purga- 
tives to patients who have abdominal pain still will bear loud 
repetition. H3^odermic administration of pituitrin, acetyl- 
choline, eserine, and so forth should be employed only after 
failure of other methods. Use of these drugs is not without 
danger and much caution and judgment must be exercised in 
their employment. 

CONCLUSION 

Constipation is age-old and has been known of from the 
dawn of civilization. It is a habit and an expression of dis- 
ordered living, physical or emotional; and usually both. It 
should be approached and treated as an error in living and 
not as a disease. The several thousand years’ accumulation of 
advice, which is now greatly enhanced by present methods of 
communication, have done more to confuse than to help. Many 
present ideas, “notions,” have their roots in antiquity and this 
knowledge should broaden our common sense approach to the 
problem. As with any other condition or with any disease, 
the patient should be studied and treated as an individual and 
not as just another case. And this is difficult to dol 
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the treatment of diarrhea 
J. Arnold Bargen 


One of the most common, and often very distressing, symp- 
toms of human disease and behavior is diarrhea. To consider 
its management under this broad title presumes delving into 
aU manner of bodily dysfunctions. In general, it can be said 
that there are those conditions in which the symptom diarrhea 
is associated with disturbances outside of the intestine and 
those in which diarrhea is the result of disease of the intestine. 


Persistent or recurrent diarrhea may or may not be of serious 
moment, but its cause should be searched for in each instance 
with the greatest care. A most thorough investigation of each 
case of diarrhea is necessary to establish it as a symptom of a 
general bodily disorder or of local disease. Obviously, a thor- 
ough search of the digestive tract is in order in each case. In 
the main, it can be said that when diarrhea is the result of 
disturbances outside of the intestine the treatment is largely 
symptomatic or at least directed to the alleviation of the con- 
dition in which diarrhea is only one of the symptoms. This 
obser\'ation simplifies the story of management considerably. 
The conditions which may cause diarrhea are listed in the Tabu- 
lation. It is apparent that the diarrheas associated with condi- 
tions outside of the intestine are the result of reflex disturb- 
ances of intestinal function. It also follows that all the func- 
tional disorders, whether local or systemic, may be grouped 
together to simplify the study of their management. 

On tlie other hand, all organic intestinal disorders must be 
considered individually for adequate therapeusis. It has been 
suKpcsicd that a teal diagnosis cannot be made in even half of 
the cases oi d.arrhea. One most not confuse, however the 

dittntbanco, the dia^osLs ma, sSt'co I" 
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, TABULATION 

Conditions Associated with Diarrhea 

1. Systemic disturbances: 

(o) Nervous diarrhea. 

(6) Allergic diarrhea. 

(c) Food poisoning. 

(d) Trichinosb. 

2. Metabolic dborders: 

(c) Hyperthyroidism. 

(b) Uremia. 

3. Functional gastro-intestinal dborders: 

(a) Irritable colon, unstable colon or ‘^mucous coUtb." 

(b) Gastrogenic diarrhea. 

(c) Foreign bodies. 

4. Organic intestinal dborders: 

(a) Neoplastic: 

1. Polyposb. 

2. Carcinoma. 

3. Other tumors. 

(b) Non-neoplastic: 

1. Ulcerative colitb: 

(a) Streptococcic. 

(b) Tuberculous. 

(c) Parasitic. 

(d) Infectious diarrhea of undetermined etiology. 

2. Infectious dysentery: 

(a) Bacillary dysentery. 

(b) Typhoid fever. 

3. Granulomatous lesions; 

(a) Tuberculomas. 

(b) Amebic granulomas. 

(c) Infectious granulomas (nonspedfic). 

4. Regional enteritb, colitb, and enterocolitb. 

5. Defidency dbeases: 

(a) Pellagra. 

(b) Sprue 


fact remains that a thorough systemic examination of the in- 
testine must be made in order to determine the cause of any 
diarrhea. The cause of diarrhea should never be considered 
either unknown or functional until disease of the intestine has 
been excluded. 

The most important diagnostic method in cases of diarrhea 
is the taking of detailed histories. However, to rely on the 
history alone will result in many regrettable errors of omission. 
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Many physicians will recall Cases of irritable colon in which 
treatment for colitis was employed for months or, what is more 
serious, they may recall cases of carcinoma m which the mis- 
taken diagnosis of colitis was adhered to until chance of cure 
had faded. Therefore, while a history is an indispensable and 
most important guide to the diagnosis, no other group of con- 
ditions which produces similar symptoms lends itself so well 
to further routine study as do conditions associated with diar- 
rhea. A well-regulated set of objective investigations will lead 
to the correct diagnosis in nearly all cases of diarrhea. 

SYMPTOMS 

Although some authors make an attempt to differentiate 
stools of so-called dysentery and diarrhea, for practical pur- 
poses they may be considered under the same general heading. 
The distinction between dysentery and diarrhea is more appar- 
ent than real, and dysenteric stools may alternate with diar- 
rheal stools in a single case. Of greatest value is the nature, 
type, and severity of the diarrhea in a given case, lATiether a 
patient has twenty loose, watery stools, or three or four muco- 
purulent rectal discharges is of great diagnostic importance. 
The rectal discharge of bloody, purulent material without 
much, if any, solid material is suggestive of chronic ulcerative 
colitis. On the other hand, the stools of patients who are suf- 
fering from intestinal tuberculosis, amebiasis, bacillary dysen- 
tery, food poisoning and so forth are so variable that they only 
occasionally contain gross positive diagnostic evidence. 

The presence of blood in the stool is always indicative of 
some t^Tre of organic disease. The manner in which blood is 
ejected from the rectum may offer suggestions of the nature of 
the lesion. If passed separately, just before, or surrounding 
the stool. It is more than likely the result of local anal disease 
If intimately mixed uith mushy stools or purulent discharges’ 
It IS the result of disease above the anus, probably in the rectum’ 
or above. The freshness of the blood is in direct ratio to th“ 
proximity of the disease to the distal segments of the large im 
estine._ It is well to consider all rectal bleeding as attributable 
to carcinoma until proof to the contrary is available 
The presence or absence of mucus in the i, 

.i=nir,c,„ce. llucu, U the nomal colod^s “reS; 
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The quantity of pus in the stools or rectal discharges has great 
significance. 

Patients who have diarrhea may or may not have pain. The 
pain may be of two principal types. One type, which is spoken 
of as tormen, consists of griping, colicky distress in the ab- 
domen and is associated with lesions of the right half of the 
colon. The other type, which is known as tenesmus, occurs 
with painful, spasmodic contractions, is accompanied by a feel- 
ing of incomplete evacuation and straining, and is associated 
with lesions in the distal segments of the large intestine. 

Emaciation, rapid loss of weight, and anemia are frequently 
associated with diarrhea. 

GENERAL PHYSICAL EXAMINATION 

General inspection of the patient is important. The facies 
is often suggestive of the type of disease. Pallor and anxiety 
occur with severe organic disease or, on the other hand, full ro- 
' bust features may be noted in cases of functional disorder. Ex- 
amination of the thorax may elicit the findings of tuberculosis. 
The scaphoid abdomen may suggest tuberculosis or clironic ul- 
cerative colitis. The cord-like feeling imparted by the colon, 
if on the left side, may be suggestive of chronic ulcerative co- 
litis, or if on the right side, it may be suggestive of other in- 
flammatory disease. Finally, the most important part of the 
physical examination is careful, digital examination of the 
rectum. The wall of the rectum in all functional disorders is 
soft and pliable, and the mucosa is smooth and velvety. The 
wall of the rectum in amebiasis and tuberculosis may also be 
soft and pliable but if lesions have involved the rectum, ir- 
regular depressions will be found in the mucosa. The wall of 
the rectum in chronic ulcerative colitis will be stiff, and thick; 
the lumen will be narrowed, and the mucosa will appear roughly 
granular. Polyps in the rectum are readily palpable and car- 
cinoma imparts a characteristic feeling to the finger. 

ORDER OF SPECIAL EXAMINATIONS 

There is probably no other symptom-complex in which the 
order of special e-xaminations is as important as it is in con- 
ditions associated with diarrhea. 
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Examination of Stools and Rectal Discliarges.— Stools 
and rectal discharges should be examined first and repeatedly 
until the examiner is thoroughly satisfied about the presence 
of suspected bacteria and parasites. Gross inspection of toe 
stools is important. In some stages of chronic ulcerative colitis 
toe characteristic sanguinopurulent rectal discharges alone al- 
low a diagnosis to be made. Microscopically , the large amount 
of pus is striking. Charcot-Leyden crystals are, almost vdth- 
out exception, abundant. Streptococcal forms of bacteria pre- 
dominate. 

A tj^ical stool of bacillary dysentery contains a relatively 
small amount of pus, and a great deal of mucus. It is usually 
liquid*, it even may be “ricewater-like” and may contain blood. 
Although this condition is relatively rare in the northern half of 
this continent, its presence should be considered in every case 
of severe dysentery. Then, too, a few men have described 
chronic ulcerative colitis as a phase of bacillary dysentery. 
Hence, one should constantly be on the alert for the presence 
of toe latter condition. Microscopic examination of the feces 
of patients who have bacillary dysentery will reveal many large 
phagocytic cells, which may easily be confused with amebse 


for these cells also may contain erythrocytes. Staining will 
readily distinguish these cells from amebse. An important 
point regarding the cultures of stools of patients who have 
bacillan,f dysentery concerns the fact that the stools should be 
examined immediately after they have been passed. Colonel 


Craig said; “The patient should be removed from the bedpan 
in order to inoculate media, preferably at the bedside.” The 
reason for this great haste in examining stools is the fact that 
it has been demonstrated that the organisms undergo autolysis 
on standing. Various tjqDes of ShigeUa paradysenteri® (dysen- 
tery bacilli) have been demonstrated in the Northwest* among 
them many mention the types of Flexner, of His and RusseU 

and of Sonne Shigella dysenteriffi has not been encountered 
in this part of the countiy\ 

Ahtegh UThoid fever probably should not be considered 
amonc disorders associated vritb diarrhea, it has been estiS 

dine. Hence.this disease 
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of any severe type of diarrhea. The Ebertheila typhosa can 
be isolated from the stool or urine in about half of the cases 
during the first two weeks of the illness, and even more fre- 
quently during the third week. Inasmuch as there is nothing 
characteristic about the stools in the cases of typhoid fever in 
which diarrhea is present, the importance of suspecting this dis- 
ease in cases of diarrhea becomes apparent. 

Another disease in which the study of stools is the most im- 
portant diagnostic procedure is amebic dysentery. In acute 
amebic dysentery, the t)T3ical stool will contain dark brown 
shreds of mucus, and the whole stool, which is usually small 
in volume, will be a dark brick-red color. Flecks of bloody 
mucus may be mixed with the stool. These flecks of mucus 
often contain large numbers of amebae. It is best to examine 
liquid stools in searching for amebae. The finding of the 
Endamceba histolytica in the stools of patients who have diar- 
rhea or dysentery is significant, and although the host may be 
only a carrier of this organism, its presence goes far in estab- 
lishing a diagnosis. 

In intestinal tuberculosis the gross appearance of the stools 
gives but little help. Gross blood rarely is present. The stools 
may be liquid or soft, and even may be formed. One should 
be suspicious of this lesion in a case of colonic ulceration in 
which the presence of pulmonary tuberculosis has been demon- 
strated. 

There is another type of diarrhea which occurs in associ- 
ation with food poisoning. An intestinal disturbance often has 
been blamed on something the patient ate. Such a diagnosis 
has often been found competent, but more definite information 
is at present available and unless the condition promptly sub- 
sides, examination of the stools should be undertaken. The 
gastro-enteritis associated with food poisoning is apparently 
caused by various organisms, of which the staphylococci are the 
most prominent. 

There is no peculiar characteristic about the stool of a pa- 
tient who has polyposis, except that it will contain blood. The 
same can be said about the stool of a patient who has carcinoma 
of the colon. 

Proctoscopic Examination. — The proctoscopic examina- 
tion is the second most important test to determine the cause 
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of a diarrhea. It is well to wash out the rectum with warn 
enemas before performing the proctoscopic examination. Ex- 
amination of the stools should be performed before the procto- 
scopic examination. Many organic lesions of the colon can be 
positively diagnosed by visuaUzation through the proctoscope 
or sigmoidoscope. Thus, the pictures of uncomplicated chronic 
ulcerative colitis, tuberculosis, and amebiasis are characteristic. 
Proctoscopic examination of the rectums of patients who 
have polyps or carcinoma offers the added advantage of allow- 
ing removal of specimens. Frequently, the diagnosis of diver- 
ticulitis can be made through the proctoscope by visualisation 
of the upper rectal sacculation and spasm. Proctoscopic ex- 
amination is of great importance in functional colonic disorders, 
because it discloses the fact that the lining of the bowel is 
normal. 

Roentgenologic Examination. — ^The roentgenologic ex- 
amination should always be the final one of the series of exami- 
nations. The most important aid in a satisfactory roentgeno- 
logic examination is an empty colon. Consequently, the 
administration of some purgative, followed by intestinal irri- 
gation, is essential. At the Clinic we follow a program some- 
thing like the following one; The patient receives a dose of 


castor oil a day previous to the examination. No food is given 
for eighteen hours before the examination. On the morning of 
the examination, enemas are given until they return clear. The 


best results are obtained by retrograde fillmg of the colon by 
the barium enema, followed by evacuation of the colon and 
(hen by the injection of air under roentgenoscopic control. 
With the barium enema, gross filling defects will be detected 
and on the roentgenogram, which is made after evacuation, the 
mucosal pattern and any lesion disturbing it can be seen Fol- 
lowing the insufflation with air, small intrinsic lesions can be 
detected. Each one of the chronic organic intestinal lesions will 
present characteristic roentgenologic deformities in the colon 
To detect lesions m the small intesUne, it may be wise to ob- 
sm-e the barium meal as it passes through the small intestine 
If this becomes necessarj^ it should alwavs follow the exami' 
nation with the banum enema and should not precede it 

other Pro.ed;^«.-^fter Procedures Say t edvbable 

.n the study of auy pveu case oi diarrhea. These trtay iuctade 
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of any severe type of diarrhea. The Eberthella typhosa can 
be isolated from the stool or urine in about half of the cases 
during tlie first two weeks of the illness, and even more fre- 
quently during the third week. Inasmuch as there is nothing 
characteristic about the stools in the cases of typhoid fever in 
which diarrhea is present, the importance of suspecting this dis- 
ease in cases of diarrhea becomes apparent. 

Another disease in which the study of stools is the most im- 
portant diagnostic procedure is amebic dysentery. In acute 
amebic dysenterj^, the typical stool will contain dark brown 
shreds of mucus, and the whole stool, which is usually small 
in volume, will be a dark brick-red color. Flecks of bloody 
mucus may be mixed with the stool. These flecks of mucus 
often contain large numbers of amebae. It is best to examine 
liquid stools in searching for amebae. The finding of the 
Endamoeba histolytica in the stools of patients who have diar- 
rhea or dysentery is significant, and although the host may be 
only a carrier of this organism, its presence goes far in estab- 
lishing a diagnosis. 

In intestinal tuberculosis the gross appearance of the stools 
gives but little help. Gross blood rarely is present. The stools 
may be liquid or soft, and even may be formed. One should 
be suspicious of this lesion in a case of colonic ulceration in 
which the presence of pulmonary tuberculosis has been demon- 
strated. 

There is another type of diarrhea which occurs in associ- 
ation with food poisoning. An intestinal disturbance often has 
been blamed on something the patient ate. Such a diagnosis 
has often been found competent, but more definite information 
is at present available and unless the condition promptly sub- 
sides, examination of the stools should be undertaken. The 
gastro-enteritis associated with food poisoning is apparently 
caused by various organisms, of which the staphylococci are the 
most prominent. 

There is no peculiar characteristic about the stool of a pa- 
tient who has polyposis, except that it will contain blood. The 
same can be said about the stool of a patient who has carcinoma 
of the colon. 

Proctoscopic Examination. — The proctoscopic examina- 
tion is the second most important test to determine the cause 
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of a diarrhea. It is well to wash out the rectum with warm 
enemas before performing the proctoscopic examination. Lx- 
amination of the stools should be performed before the procto- 
scopic examination. Many organic lesions of the colon can be 
positively diagnosed by visualization tlirough the proctoscope 
or sigmoidoscope. Thus, the pictures of uncomplicated chronic 
ulcerative colitis, tuberculosis, and amebiasis are characteristic. 
Proctoscopic examination of the rectums of patients who 
have polyps or carcinoma offers the added advantage of allow- 
ing removal of specimens. Frequently, the diagnosis of diver- 
ticulitis can be made through the proctoscope by visualization 
of the upper rectal sacculation and spasm. Proctoscopic ex- 
amination is of great importance in functional colonic disorders, 
because it discloses the fact that the lining of the bowel is 


normal. 

Eoentgenologic Examination. — ^The roentgenologic ex- 
amination should always be the final one of the series of exami- 
nations. The most important aid in a satisfactory roentgeno- 
logic examination is an empty colon. Consequently, the 
administration of some purgative, followed by intestinal irri- 
gation, is essential. At the Clinic we follow a program some- 
thing like the following one; The patient receives a dose of 
castor oil a day previous to the examination. No food is given 
for eighteen hours before the examination. On the morning of 
the examination, enemas are given until they return clear. The 
best results are obtained by retrograde filling of the colon by 
the barium enema, followed by evacuation of the colon and 
then by the injection of air under roentgenoscopic control 
With the barium enema, gross filling defects will be detected 
and on tlie roentgenogram, which is made after evacuation the 
mucosal pattern and any lesion disturbing it can be seen Fol 
Imvinc the insufflaUon with air, small intrinsic lesions can be 
ilctcctcd. Each one of the chronic organic intestinal lesions will 
pmsent characteririie roentgenologic deformities in the cota 
In do eet lestons tn the small intestine, it may be arise to „b 
serve the bannm meal as ,1 passes through the small intesthe 
I( tins becomes necessary, it should always follow th. ‘ ^ 

...r study o, any given case of&St^tltl: 
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the analysis of the gastric contents, investigation of allergy, de- 
termination of the basal metabolic rate, and tests for elimina- 
tion. Invaluable information will be obtained by blood cul- 
tures in typhoid fever or by agglutination tests, such as the 
Widal test in typhoid fever or similar tests in bacillary dysen- 
tery. Important information at times can be gained by the 
study of blood smears. In the aggregate, however, these tests 
will give information in a relatively small number of cases. 

TREATMENT 

Systemic Disturbances,— When it has been definitely 
established that a diarrhea is the result of a disturbance of this 
type, treatment may often be very difficult. The most impor- 
tant factor in a well-regulated program of management in these 
cases has to do with convincing the patient that the diarrhea 
is of this nature. It may not be easy to establish in the mind 
of an individual that his nervous irritability is causing a diar- 
rhea. For this reason, the objective tests which have been de- 
scribed become an important part of the treatment. When 
the nature of the systemic disturbance has once been estab- 
lished, the treatment of the diarrhea itself becomes a secondary 
problem. The patient may have to avoid those things which 
upset his nervous system. He may have to avoid certain foods 
which are followed by intestinal disturbances. Of course, when 
diarrhea is the result of such things as food poisoning and 
trichinosis, the specific treatment of these is in order. When it 
is caused by exophthalmic goiter the adequate treatment of the 
h5q3erthyroid state will result in the control of the diarrhea. 
In my experience, diarrhea only occurs in the late stages of 
uremia, when treatment of the uremia state may not be pos- 
sible. In any event, however, the treatment should be directed 
to the renal condition rather than to the intestine. The same 
things may be said about the control of the functional gastro- 
intestinal disturbances. The so-called irritable colon, or un- 
stable colon, which also has been described by some writers 
as “mucous colitis,” is a condition in which the intestine plays 
only a small role in the production of the diarrhea. The colon 
is only one of the organs whose function is deranged. "Uffine 
relief of the diarrhea may be advisable, the major part of the 
treatment should consist of the control of the general bodily 
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disturbance. Frequently, frank talks with the paUent, in which 
every effort is made to dispel acquired fears and replace 
them by exact information as to the nature of the difficulty, 
are important. It must be explained that sensitiveness of the 
colon is a characterisUc part of that individual. Analysis of 
the patient’s emotional and mental state becomes necessary. 
However, even when complete understanding and agreement 
between patient and physician have been established, the treat- 
ment is not ended. The patient must then be taught how to 
overcome and to live with a disability which, although not seri- 
ous, is exceedingly troublesome. A detailed regimen should be 
outlined; this should include diet, physiotherapy, administra- 
tion of drugs, and many other details from which the patient 
should not be allowed to deviate. No fixed regimen is possible 
for all of these patients. The program must be individual and 
will entail patience by the patient and physician alike. 

Organic Intestinal Disorders. — ^The treatment of each of 
these conditions is essentially individual. The treatment for 
neoplastic disease has been well established and can be summed 
up by saying that it is essentially surgical and radiologic. The 
important consideration from the clinician’s standpoint is accu- 
rate diagnosis. 

Ulcerative Colitis. — ^In cases of ulcerative colitis the treat- 
ment for each t>q)e of this disease has been well established. 
In the condition known as chronic ulcerative colitis of the 
streptococcic tiq^e, the treatment is chiefly medical. The pres- 
ent management includes the following details; (1) rest and 
restful recreation, (2) a careful dietary program, (3) admin- 
istration of serums and vaccine, (4) removal of foci of infec- 
tion, (5) transfusion of blood, (6) supportive measures (7) 
careful nursing, (8) physiotherapy, including hydrotherapy 
and occupation therapy, (9) administration of drugs and nni 
local treatments. ^ ^ 


Chronic ulceraUve ailitU should be looked on much as is 
lobcrco losrs and a rrell-regulated. graduated program of rL 
wliich nt first consists of rest in bed tb^n amri j ^ 

finally mild physical recreation, is in’ order ^ 

of tit- in t,e course 

that ultimately their diet has become very limired Tt tleS 
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then to return them by easy stages to a generous, high-caloric, 
high-protein type of diet, beginning with easily assimilated, 
palatable, nonirritating foods and increasing the diet day by 
day as rapidly as their condition will tolerate. Not infre- 
quently, solutions of dextrose administered intravenously or 
the subcutaneous administration of a physiologic solution of 
sodium chloride are indicated to restore an adequate fluid bal- 
ance. 

The serum prepared by immunizing horses against the diplo- 
streptococcus of colitis may be administered intramuscularly 
or it may be administered intravenously in cases in which the 
condition is severe. Results with the use of this serum are most 
gratifying. The anticolon bacillus serum recently prepared by 
Schwartzman bids fair to have value. The reactions from anti- 
dysentery bacillus serum are frequently so severe that its use 
is indicated only in cases in which the condition is resistant to 
treatment. Its value as anything more than a nonspecific for- 
eign substance is problematical. Vaccines prepared from the 
diplostreptococcus which has been isolated from the rectal 
ulcers should be administered subcutaneously in cases in which 
the infection is less severe or when active and severe S3anptoms 
have subsided. 

Distant foci of infection, particularly about the mouth, 
such as infected tonsils and abscessed teeth, should be removed. 

Blood transfusions are of value in two phases of the dis- 
ease: (1) when the individual has had a long siege of fever 
and sepsis, and (2) when he is anemic. A series of transfusions 
of small amounts of blood, that is, about 250 c.c. each, given 
every four or five days, for four or five weeks, have much 
greater value than one or two transfusions of larger amounts. 

Osier has aptly said: “Disease above the diaphragm makes 
for optimism and that below the diaphragm for pessimism.” 
Hence, in this disease, any measures which will produce physical 
stimulation and divert the patient’s attention from his condi- 
tion are in order. For this reason, mild forms of occupational 
therapy are of great value. 

Many drugs have been advocated in the treatment of 
chronic ulcerative colitis. No single one has helped more than 
a few individuals. Sedatives, particularly codeine and other 
forms of opium, are decidedly indicated in severe forms of 
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the disease. Tincture of iodine, given by mouth, is of va ue in 
selected cases. Arsenic, in the form of stovarsol, treparsol (the 

methenamine derivative of meta-amino-para-ox^phenyl-arsenic 
acid), or carbarsone, is dangerous when used in the treatment 
of chronic ulcerative colitis. It frequently has seemed to be 
the basis of severe exacerbations. Its only indication is as a 
tonic and it should be administered in ver}^ small amounts after 
the patient has ceased passing blood. A warning should also 
be expressed about the use of mercury in such forms as mer- 
curochrome. 

Local treatments are indicated only when there is much anal 
discomfort, as from fissures and fistulas, or when the lesions are 
confined to the most distal segments of the large intestine. 
Chronic ulcerative colitis is not a disease of the mucosa but of 
the intestinal wall, and hence colonic irrigations not only fall 
entirely short of the purpose for which they are intended but 
often cause irreparable irritation. 

From these remarks, it becomes obvious that a well-regu- 
lated program of activities is necessary for adequate treatment 
of patients who have chronic ulcerative colitis. 

Parasitic Disease. — ^Although, in various parts of the 
globe, many parasites inhabit the human intestine, for prac- 
tical purposes a consideration of the treatment of amebiasis will 
suffice. Chemotherapy plays a very important role in the treat- 
ment of amebic dysente^>^ The purpose of therapy in these 
cases is twofold: (1) to eradicate the parasites in the walls 
of the intestine and in other distant foci, and (2) to promote 
healing of the lesions they have produced. 

The following combinations of drugs have been found to 
produce these results in a verj^ satisfactory manner. In the 
average case, emetine hydrochloride % grain (0.043 gm.) is 
administered h\iDodermically, twice a day, until 4 grains 
(0.24 gm.l have been given. In cases in which the disease is 
more acute 1 grain (0.065 gm.) of emetin hydrochloride is 
administered twice a day, until a total of 6 grains (0 4 gin ) 
have been given. At the same time, tablets of treparsol, each 
of wlndi contains 0 25 gm. of the drug, are administered. One 
ah e is chewed before each of twelve successive meals (three 
table tv a da\ 1 . the course of treatment taking four davs A 

r.-. ,o„o.s, and U>e aa™ conns” MTeaS. fs 
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repeated. Two courses of treatment with emetine are usually 
sufficient, and it is seldom safe to give more. Three courses 
of treatment with treparsol are usually required. Between the 
second and third courses of treatment with treparsol, and after 
the tliird course, one of the compounds of iodine, such as 
chiniofon may be given. This is prescribed in the form of 
tablets which contain 0.25 gm. of the drug. 

Diet should be generous but bland; it should be graded 
more bland or less bland, according to the severity of the dis- 
ease. 

After completion of the course of treatment, the stools 
should be examined by a competent parasitologist, and the ex- 
amination should be repeated again in several months. 

Tuberculosis of the Intestine. — The common type of in- 
testinal tuberculosis secondary to disease of the lungs resembles 
amebiasis in its involvement of the intestine. No specific treat- 
ment for it is as yet available, hence the differential diagnosis 
of these two conditions is of utmost importance. Rest in bed 
and heliotherapy constitute the keymote of treatment. The 
object must be to take as much of the burden off the inflamed 
and handicapped bowel as is possible. The diet should be 
somewhat similar to that used in chronic ulcerative colitis; it 
should be smooth, relatively low in residue and high in calories. 
Attempts at specific treatment have included the injection of 
oxygen into the peritoneal cavity, roentgen therapy over the 
abdomen, injection of oxygen into the abdomen, and even open- 
ing and closing the abdomen surgically. Among the drugs 
which have found favor in the treatment of this condition are 
calcium, arsenic, and mercury. Many other drugs have been 
employed but the important thing to remember is that intes- 
tinal rest is of paramount importance. The prognosis of tuber- 
culous enterocolitis is unfavorable and the condition usually is 
a terminal process. 

Infectious Dysentery. — The management of any patient 
who has acute dysentery should be the same as the management 
of a patient who has one of the transmissible forms of dysen- 
tery, such as typhoid fever or bacillary dysentery. Precautions 
that accompany isolation should be applied. The diagnosis will 
usually be settled by blood cultures or agglutination tests, such 
as the Widal test for tjqDhoid fever or similar tests for bacillary' 
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dysentery. Once the diagnosis has been settled, the usual sup- 
portive measures described for severe chronic ulcerative colitis 
are in order. Of utmost importance in the management of the 
paUents is their nursing care. Various types of diets have been 
suggested; those high in carbohydrates and low in residue have 
found greatest favor. Specific treatment, such as administra- 
tion of a serum or a bacteriophage and the later administration 
of vaccines, should be employed in these cases. 

Granulomatous Lesions. — At this time the accepted treat- 
ment of tuberculomas and infectious granulomas (nonspecific) 
is surgical. Some form of short-circuiting operation, usually 
followed by resection, is in order. Here again, however, it is 
of utmost importance to distinguish these lesions from the so- 
called amebic granulomas for in the latter condition specific 
anti-amebic treatment will usually suffice unless paracolonic in- 
filtration has become so great that obstructive features pre- 
dominate. 

Regional Enteritis. — This condition which has been con- 
sidered an entity only in recent years, is an infectious disorder 
of localized segments of the intestine. The best treatment is 
still debatable but most men with considerable experience in 
handling the condition are advising surgical excision of the af- 
fected segment or segments, as “skip areas” often are present. 

Deficiency Diseases. — More time and space than are avail- 
able for this entire paper could be adequately devoted to a con- 
sideration of these diseases. For practical purposes, pellagra 
and sprue are probably the principal ones requiring considera- 
tion. It is important to determine, if possible, just what is lack- 
ing in any given case of deficiency and then treat the patient 
by supplying the food, mineral or other substance which is 
the cause of the deficienci^ In a case of active pellagra a 
high calorie and high wtamin diet is probably the most impor 
t.ant single measure of safety. Supplying ah' the necessary food 
elements, and at times supplying more than adequate ouanti 
ties, may be enough to control the pellagra. At the onset an 
I xcess of Vitamin B should be given by using B concentrates 
In a case of sprue, the factor of anemia is frequentlv on75.- 1 

uMheated. Liver e.xtract, preferably adnunisteTeT h^r- 
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mically, is of value in tlie treatment of sprue. Dilute hydro- 
chloric acid, administered by mouth, may be advisable as 
substitution therapy. A diet rich in carbohydrates, high in 
proteins and relatively low in fats has been most efficacious. 
Frequently even carbohydrates are poorly tolerated at the onset 
and must be added slowly. Deficiencies may be secondary to 
any other bodily state that may be associated with diarrhea. 
These are usually best managed by control of the basic patho- 
logic changes. 

SUMMARY 

I have attempted to offer a few practical suggestions for 
the control of some of the common diarrheas. A perusal of 
this paper will promptly bring to mind other conditions associ- 
ated with diarrhea. Space will not allow individual considera- 
tion of all these conditions. Most of the other diarrheas, at 
least those found in the North Temperate Zone will represent 
S3miptoms of other bodily disturbances which at times are dis- 
tinct from the intestine. Their management is usually indi- 
vidual and symptomatic. 
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"SPASTIC COLITIS"; FUNCTIONAL DISORDERS OF T^ 
COLON AFFECTING YOUNG AND MIDDLE-AGED INDI- 
VIDUALS 

E. G. Wakefield 


The functional disorders of the colon, often termed 
tic colitis,” “colitis,” “constipation,” or “irritable colon,” are 
manifested by irregularity of evacuations and by apparent 
alternation in the absorptive and secretory functions of Ae 
colon. These terms are usually applied to conditions which 
are considered as separate clinical syndromes. It is our opin- 
ion at the Clinic that this is not the best conception of func- 
tional disorders of the colon. These separate syndromes are 
phases of the same clinical disorder. Since this is true, the 
clinical symptoms will be described first in order to define the 
condition clearly. 


SYMPTOMS AND PHYSICAL SIGNS 

The irregularity of the evacuations may vary from one 
bowel movement a week to ten or twelve or more in twenty- 
four hours. ^^Tlen there are infrequent evacuations, the feces 
often are like pellets and are tangled in masses of slime. Be- 
tween irregular defecations there may be passages of slime or 
mucus, which may be formed or cast, the so-called “mucous 
casts." Periods of increased evacuations are characterized by 
an apparent increase in Uie volume of watery feces which may 
also contain slime or mucus. In any one case there may be 
periods in which there are all graduations between the extreme 
degrees of constipation and diarrhea. Some patients constantly 
have vaiA-mg degrees of “loose stools” while others always 
arc. ..xtrcanely constipated. Characteristically, in cases in which 
the- stoefis are loose, the patients have their bowel movements 
after nu'ah.^ especially after breakfast. It is very rare that 
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the nocturnal sleep is disturbed once sound sleep has been 
obtained. Abdominal discomforts to the degree of real pain 
may be present. The pain is usually low in the abdomen and 
rnost frequently along the course of the colon and on the left 
side; however, no part of the abdomen is exempt. The pain 
may be associated wth bowel movements. The severity of 
these disorders of the colon may be measured by observing the 
frequency and degree of the symptoms and the ease with which 
the colon may be provoked to change its habits so widely. A 
patient who has had a long-standing disorder of the colon which 
has not been associated with the passage of feces containing 
blood, with remission of symptoms, and with loss of weight 
will usually be found to have a functional disorder of the colon. 
The disorder which has been termed “irritable colon” or “spas- 
tic colitis” is often characterized by paroxysmal attacks of 
abdominal pain which are assodated with fatigue that follows 
either emotional disturbances or physical strain. 

The clinical history of a functional disorder of the colon 
may reveal the presence of every known symptom which can 
arise from organic disease of the colon. In ehdting the histoiy 
in a case in which the symptoms are referable to the intestines, 
there are certain points which should be dearly eluddated. 
Orgam'c diseases of the colon, as a rule, are characterized by 
fever, loss of weight, blood in the feces, and symptoms which 
awake the patient after he has gone to sleep at night. These 
symptoms are usually absent in functional disorders. Loss of 
weight, if present in cases of functional disorder of the colon, 
can usually be accounted for by sitophobia, or are the result 
of a diet which has been prescribed by a “diet specialist.” The 
history of a change in bowel habits has been considered almost 
an infallible sign of organic disease. This change may vary 
from constipation to diarrhea or there may be alternating con- 
stipation and diarrhea. A change in bowel habits would also 
include the opinion of the patient that the action of the intes- 
tine was not right or had changed in some indescribable way. 
If one could accurately elucidate this point in the history, its 
value in the differential diagnosis of organic disease would be 
established; however, in reality, the so-called alternating diar- 
rhea and constipation can usually be definitely attributed to 
the taking of laxatives. If the use of laxatives could be avoided 
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in organic disorders of the intestine, the would be defi 

nitely toward either a constipation or a diarrhea In other 
words, the colon which is organically diseased tends to main- 
tain a stability of function, whereas, in the presence of a func- 
tional disorder the colon tends to lose this stability and, "as 
been stated, may be easily provoked to change its habits ‘'^dely. 
The stability of the action of the colon is best illustrated by 
pointing out that at least two-thirds of those who have car- 
cinoma of the colon are not disturbed by any degree of irregu- 
larity of intestinal action, and they do not seek relief until there 
is abdominal pain or discomfort, sudden onset of obstruction, 
or rectal bleeding which causes them to become alarmed about 
the extent of the loss of blood and the weakness. 

The general physical examination of a patient who has a 
functional disorder of the colon does not reveal anjdhing that 
is characteristic. Many normal persons have a palpable cecum, 
a palpable ascending colon, or a palpable sigmoid flexure. The 
loss of weight, hyperactive reflexes and subjective abdominal 
tenderness are of no real diagnostic value. If the abdomen 
is tender, similar tenderness often can be elicited by pressure 
over various parts of the body, especially over the distal por- 
tions of the tibiae. There is a general increaised susceptibility to 
pain. There may be a pathologic tendency toward fabrication, 
evasiveness, arrogance, irritability and fixed ideas concerning 
the illness but this is not peculiar to disease of the colon. Di- 
rect visualization of the rectum, rectosigmoid and sigmoid flex- 
ure with the sigmoidoscope will reveal a normal mucous mem- 
brane. Roentgenographic examination of the colon in these 
disorders might be of specific diagnostic value if a properly 
controlled series of normal persons were available for compari- 
son. In the roentgenologic study of such a controlled serii of 
normal persons, due consideration would have to be given to 
the limits of the varjdng responses of the colon to the Drenara 
tion for the examination and to the effects of the presence of 
the mass and volume of the opaque material and feces in the 
intestine. .\t the present time the great value of rn.nf , • 
OTration 0! the colon in cases S functional disordfreotX 

mny ceveol preot colls ol the Intestines Sch nreS™Sd 
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tethered by adhesions and knows that acute bends of the colon 
may be present without producing clinical symptoms. Further- 
more, the roentgenologist is fully aware of the fact that whether 
the colon is on the right or left side, or whether its flexures are 
under the costal margins or in the pelvis, its functions may still 
be normally performed. 


ETIOLOGY 

The etiologic theories of functional disorders of the colon 
comprise an interesting chapter of medical history. These dis- 
orders have long been the bane of many human lives. It is 
fairly safe to say that the human race has suffered from these 
disorders since the dawn of civilization. The ancient Egyptians 
purged themselves three days in succession each month, thus 
seeking to preserve health with emetics and clysters, for they 
supposed that all diseases were the results of accumulation 
of refuse in the intestines. Europeans during the Middle Ages 
resorted to the use of the horoscope to determine the proper 
time for emesis and purgation, while the American Indians and 
ancient Babylonians had fixed periods for ritual emesis and 
catharsis. It has been observed that the feces contained in the 
rectum of a mummy found under a bluff in the plateau region 
of the Ozark Mountains was in the form of pellets, in other 
words, a constipated stool. This mummy lived 2,000 or more 
years ago. It was not until the eighteenth century, when 
John Howship recorded under the heading of “Practical re- 
marks on the discrimination and successful treatment of spas- 
modic stricture in the colon considered as an occasional cause 
of habitual confinement of the bowels,” that there was any 
evidence of a clearly stated conception of the etiology of func- 
tional disorders of the intestines. Howship considered these 
illnesses to be the result of a deficient freedom of relaxation 
in some part of the intestinal canal. However, his reports con- 
tained at least one case which was most likely an example of 
an organic disease. In this case the condition was probably 
an intussusception of the small intestine. This report of How- 
ship was mainly valuable, as has been stated, for the concep- 
tion that it contained, a conception which seems to have been 
quickly lost or completely forgotten because medical writers 
continued to be enamoured by the “beneficial effects of purg- 
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inK.” About the only evidence that a failure of relaxation 
of the intestine was a part of the disease is indicated m t e 
term “spastic coUtis which is probably, a hybrid linking the 
conception of Howship vith the more modern science of bac- 

te^iolog}^ ^ t u 

On the discoverj^ that the human colon was a culture tuoe 

for very large numbers of bacteria, manj^ ill-advised conclu- 
sions were formulated, which suggested the theory that all the 
diseases of the colon and the lower part of the intestine were 
caused by microorganisms, and the term “colitis” consequently 
was applied to any obscure disorder of the colon. This illegiti- 
mate use of the term had, and has maintained, a popular ap- 
peal. So popular is the term “colitis” that no other one will 
satisfy man}^ patients who have a functional disorder of the 
colon. Recently, however, “colitis” has lost some of its appeal. 
The “allergists” have opened a show on the same lot, and by 
making skin tests “prove” to the satisfaction of the unfortunate 
patient that his discomfort is attributable to being sensitive 
to protein or other foods. I know of one patient who was con- 
vinced that she was sensitive to sixty-one foods. The theory 
of alleged allergy’ to food is most gratifying and convincing to 
those patients who have, as a part of their functional colonic 
disorder, sitophobia. It gives them an objective reason to in- 


sist on odd dietar}' regimens. At the present time, one cannot 
avoid the impression that infection, allergy to food, and the 
like can be important etiologic factors in only a small per- 
centage of the total number of functional disorders of the colon. 

The cliolog\' of functional disorders of the colon is a mirror 


image of the heredilaix' taints, congenital endowments, physical 
and mental attainments, and abuses since birth. That is the 
symptoms may be referable to the colon but the etiology is ex- 
trinsic. The various funcUonal disorders of the intestine, which 
Irave been described under various headings, such as “spastic 
cohtis, “ncr^■ous diarrhea.” “mucous colitis” and many other 
tenm. arc phases of one and the same disorder. The etiology 
uf tins disorder niay vary ^N-idely. Some of the etiologic fac- 

UHr",d colonic symptoms, environment, 

t.a of disease, laxatives, allergy, irregular habits, hereditary 
and coneenual inalformations. In all cases of functional efe’ 
order oi the colon there are varying degrees of fatigue iear 
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anxiety and a general failure of relaxation, which are combined 
with one or more of the foregoing factors. The limits of the 
presenting complaints are the limits of the human imagination, 
but, in the opinion of the patient, the bowels always occupy 
a paramount position in the production of physical discomfort. 
Systemic disease is the paramount issue to be made in all cases 
of suspected functional disorders of the colon. The symptoms 
of a functional disorder may be impossible to distinguish from 
those that would be present if there was some underlying or- 
ganic disease. • Noteworthy of the diseases which in their early 
stages or during their progress may be confused with func- 
tional disorders are pellagra, mild regional ileitis, and certain 
forms of sprue. Pernicious anemia associated with achlor- 
hydria may also be confusing. Chronic poisoning with heavy 
metals, such as lead, which produce obstinate constipation and 
intestinal colics, combined with the abuse of the bowel by the 
use of strong purgatives and enemas may produce symptoms 
which will require careful and appropriate studies in order to 
make a differential diagnosis. During the course of many dis- 
eases, such as exophthalmic goiter and Addison’s disease, the 
functions of the intestine may be deranged. Fevers, infectious 
diseases, septicemia, malnutrition from any cause, pelvic and 
abdominal tumors, deranged functions of the pancreas, liver 
and kidneys are at times accompanied by colonic symptoms 
to the degree that the underlying disease is masked. 

Environinent. — The surrounding conditions, influences or 
forces which hem in and daily influence the thoughts, actions 
and the physical activity of any person may be disagreeable 
enough to be inciting factors in the production of functional 
disorders. An environment of poverty, if the patient is ac- 
customed to it, is conducive to the development of organic di- 
gestive disorders; whereas, an environment of luxury, especially 
if newly acquired, such as by the marriage of a poverty-stricken 
young woman to an elderly wealthy bachelor, is ideal for the 
development of functional disorders of the colon. One might 
argue tliat the example just cited was on the basis of sex. In 
certain instances this may be true, but not always. Family 
disagreements, social aspirations, ambitions by mothers for at- 
taining the “greatest opportunity” for their children are com- 
mon environmental factors of importance. Examples of an 
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environment in -which sex may play an important role are see 
among young women who have had college romances wh u* 
have terminated unhappily. After the glamour of college life 
is over they are forced to retreat to a village or rural community 
to teach school where there are no “eligible” young men. The 
sex instinct under environmental influences is of the greatest 
etiologic importance in the marriage of a frigid, fearful woman 
to a robust philandering husband. A changing environment is 
of the greatest importance, especially when the changes create 
surroundings which are incompatible -with the physical and 
mental qualifications of the patient. 

Fear of Disease. — Fear is an important etiologic factor in 
the production of functional colonic disorders. However, here 
the consideration -will be limited to the fear of disease. The 
fear of disease has found a tangible ally through advertisements 
of remedies to prevent auto-intoxication and colitis. These 
advertisements may be very suggestive in their implications as 
to the prophylactic and hygienic qualifications of the remedies 
in the treatment of these spurious conditions. The fears of 
tlie patients should be treated -with the greatest of caution and 
sympathy by the physician. If the physician assumes a jocular 
attitude toward these patients, they -will be driven into the 
liands of a sjonpathetic individual who -will employ ill-advised 
and infamous treatments which -will result in the subsequent 
development of unmanageable disorders of the colon. Nothing 
should be spared in the way of siunpathy and examinations to 
convince these patients they do not have organic disease. In 
families in which one or more members have suffered from dis- 
sen-iinated pohq) 05 is or carcinoma of the colon or rectum or 
from chronic ulcerative colitis, a fear of these maladies is a 
natural human tcndenc^^ This fear is often precipitated by the 
presence of mucus in the feces, hlucus is a normal but variable 
M-creiion of the colon and not a sign of disease This fact is 
worthy of great stress to those who fear its presence in their 

The patients who suffer from functional disorders which 
r<-uU from the fear of disease of the colon or elsewhere in tS 
> may be classified m two groups. The first group com 
.lu„r ,vho nrc m.clligent and rto have a food scurf 


hodv 


priM’ 


^ for their fear, such as an unexplained diarrhea foUoSg 
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a recent attack of pulmonary tuberculosis or time spent in a 
tropical climate. The second group includes patients whose 
judgment is fallacious. Their conception is that they have a 
disorder of tlie bowels; their complaints and their “case” is 
different from any the physician has ever seen. They are worth- 
less to themselves, miserable, arrogant, evasive and difScult, if 
not impossible to treat successfully. The patients in the first 
group, however, are both amenable and amendable. 

Laxatives. — The use of laxatives is as old as the human 
race itself. It seems to be almost instinctive for carnivorous 
or near carnivorous animals, such as man, to empty the stomach 
and intestines when they do not feel well, that is, the dog may 
invoke vomiting by eating grass. These facts make it easy to 
understand that the human race as a whole is easy prey to the 
alleged beneficial effects of "liver pills.” When the colon has 
been emptied with a laxative, it fills up with liquid feces and 
gas. If there is any tendency to irritability, the presence of 
the gas and fluid will produce discomfort. This discomfort 
will be greatly enhanced by the repeated emptying and the re- 
sulting stimulation of the bowel by the laxative. It is doubt- 
ful, however, that the repeated use of laxatives by normal 
individuals would produce anything more than a mild func- 
tional disorder of the colon which would recover as soon as 
purgation was discontinued. In the habitual use of purgatives 
the colon is punished because of erroneous ideas of its proper 
function. 

Allergy to Food. — In recent years much attention has 
been directed toward the possibility that many persons who 
have an irritable colon might in reality be suffering from an al- 
lergy to food. In so far as the total number of these patients 
is concerned, a relatively small percentage of them will respond 
favorably to the so-called elimination diets or will give posi- 
tive dermal or intradermal tests with food extracts. There are 
very definite rules which should be kept in mind when it )s 
thought necessary to make a survey of foods for possible de- 
tection of allergic phenomena. The patient should have: (1) 
symptoms which can be explained by spasm of smooth muscle, 
(2) other manifestations of allergy, (3) positive family history 
for allergy, (4) positive skin tests, and (5) eosinophilia. If 
a patient does not present these findings one is left to the un- 
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certainties of "elimination diets.” The interpretation of the 
results obtained when an elimination diet is employed is wholly 
dependent on the patient’s interpretation of the effects of foods. 
The physician’s opinion may be unscientific if a possible easy 
chance to please the patient arises. The results, therefore, are 
influenced by two uncontrollable errors; (1) the patients in- 
terpretation that foods are harmful, and (2) the physician’s 
estimation of the improvement. Certainly, such evidence is not 
good in a disease in which sitophobia may be a prominent 
symptom. 

Irregular Habits. — Irregular habits, especially bowel 
habits, are a most important etiologic factor in the production 
of a functional disorder of the colon in cases in which there is 
a tendency toward constipation. A certain degree of relax- 
ation during work, sleep, and periods of full relaxation such 
as obtained while on a good vacation are necessary as well as 
a normal bowel movement and the development of the habit 
of a regular time for visits to the toilet. Irregularity prevents 
relaxation and annuls sensations. A sizeable percentage of 
functional disorders of the colon would cease to exist if regular 
habits of eating, sleeping, going to the toilet, and physical exer- 
cise were instituted. lATien there is an increased number of 
bowel movements during the day, regular habits for meals 
without extreme temperatures of foods and beverages may be 
most beneficial. Ingestion of hot or ice-cold materials increases 
the so-called gastrocolic reflex. Loose bowel movements are 
therefore to be expected if such indiscretions are practiced. 
In cases in which the gastrocolic reflex phenomena are extreme, 
iixgcstion of foods at body temperature on a fastmg stomach 
will incite repeated bowel movements. An indeterminate num- 
ber of habits practiced by these patients are so deeply seated 
through environment that the patients are not aware that what 

Uwy do IS uTong._ Such habits cannot or may not be elicited 
\x\ taking the clinical histoty. 

Heredity.-The immeasurable composition of the patient 
1- of the greatest importance, especially in cases of fnnr 
.im„l disorders ol aoy kind. The phiiSl Sre JT 
|.oroms eroarly influences that of the offspring. The same is 
ue ot mental hab.Ls. conduct, hours of sleep, slois and drtofa 
Herodns, envtronmenl and habits are so intimately assoc ated 
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and interwoven in the same individual that analysis by the 
average physician is impossible. If such an analysis is suc- 
cessfully made it will not change hereditary equipment. A 
painful functional disorder of the colon is rarely seen in the 
sturdy, muscular blonde. The tall, scant brunette with a 
“stylish figure” is the characteristic build to have a “spastic 
colitis” or “visceroptosis.” Heredity plays an important role 
in all the foregoing etiologic considerations. It is regrettable, 
however, that the biolo^c or genetic data are insufficient to 
permit interpretation of the suspected hereditary factors in this 
disease. The congenital endowments of a person refer to cer- 
tain mental and physical traits or peculiarities which existed 
at the time of birth. At birth one either possesses the type 
of nervous system of the stoic person or that of the “high 
strung,” “nervous,” irritable person. To these congem'tal at- 
tributes may be added the hereditary factors, which may be 
either beneficial or harmful, and the influences of environment, 
which also may be similarly interpreted. The hereditary and 
environmental factors may influence but not change the funda- 
mental congenital endowments; that is, the nervous system 
which will manifest its control over the body by the production 
of a functional disorder of the colon is present at birth. One 
cannot avoid the impression that proper environment and hy- 
giene prevent the physician from seeing many individuals who 
have the congenital endowments for such a disorder, and that 
unfortunate environmental influences bring many nearly nor- 
mal persons to him. A person who has proper congenital en- 
dowments cannot have a functional disorder under any cir- 
cumstances. 

The congenital physical endowments are of the greatest im- 
portance in a negative way. The well-formed baby who has 
a gastro-intestinal tract that functions properly at the time of 
birth does not have any congenital factors of a physical nature 
that will predispose it to a functional disorder of the colon. 
That is, the physical structure of the colon does not play any 
role in these disorders. There may be congenital malforma- 
tions of the colon, which are of two types. If the malformation 
is of sufficient degree it will prevent function. Congenital mal- 
formations such as dolichocolon, redundant sigmoid flexure and 
visceroptosis are of no etiologic importance. 



“spastic colitis” 


731 


TREATMENT 

The treatment of functional disorders of the colon, since 
the etiology is mainly extrinsic to the alimentary canal, must 
be directed toward the source of the disorder. Treatment is 
individualistic and must be outlined for each case. These pa- 
tients insist on consulting the most successful physicians in 
the community. Such a physician often does not have time 
to spend in taking a long history and carefully pointing out 
the insignificance of their symptoms. These patients should 
never be told that they are only “nervous.” Such a statement 
has no therapeutic value, and may serve to make the patient 
feel that the physician lacks interest. If possible, one should 
be sure that all fear of organic disease is removed. A thorough 
search for organic disease is reassuring to both the patient and 
the physician. It creates mutual confidence. The phenomena 
of pain are best explained on the basis of fatigue and increased 
sensitivity and susceptibility of the nervous system, which are 
produced by the failure to relax. The presence of mucus in the 
feces is not the result of infection in the bowel, but is evidence 
of deranged secretory function of the colon as a result of in- 
creased sensitivity and irritability. 

The inspection of the feces is instinctive in man. This is 
an instinct of error when it is done with an idea of appraisal 
of digestive function. In reality, about 80 per cent of the 
mass of the feces represents dejecta from the alimentary tract 
and only 20 per cent represents the residue of undigested food. 
This residue consists of foods which are not digestible by the 
human alimentary' system. 


The greatest aid in treatment is an orderly consideration of 
the eliologic factors. The conception that these disorders arise 
in the colon and can be corrected by special dietary regimens 
designed to “harmonize" with any evolutional anatomic or 
physiologic qualities of the human colon is erroneous If a 
.1.01 no mailer how complicaled, would relieve the symptoms 
M tins disorder, treatmrat would be simple and suaessM 
The practical point here is to realiae that a sitophobia, at least 
lor some loods. is otten present. Under such circu^staS 

Onestion as to what is the sim orth^h^uS 



732 


E. G. WAKEFIELD 


what are its comparative anatomic structural qualifications 
which indicate possible potential influences diet might have on 
tlie functions. The ideal way to approach this problem would 
be through a study of the natural foods man has taken during 
the various stages in his long evolutional trek. This ideal can- 
not be obtained. Primitive man ate a great variety of foods, 
but this is the end of our knowledge. However, mammals in 
general can be divided into three groups according to the main 
sources of their natural food supplies. Each of these groups 
possesses certain definite anatomic alimentary structures ac- 
cording to the main source of food eaten. The first group, the 
herbivora, which partakes of plants, has, as a rule, an enormous 
and complicated colon which plays an active part in digestion. 
A colon with a large volume is necessary for the digestion of 
cellulose, because this material has to be retained in the body 
long enough for the enzyme citase, which is in the plant cell, 
to change the cellulose to simpler compounds — the starches. 

The second group consists of the carnivora. If the ali- 
mentary structure of the common house cat is contrasted with 
that of the herbivora, one is immediately impressed with the 
differences. The structure of the alimentary tube of the cat 
is simple in design. There are no sacculations, blind pouches 
or complicated intestinal coils. The simple thick -walled, mus- 
cular stomach and intestines, for the most part, are attached 
to the coiled and lengthened primitive mesentery. The colon, 
except the cecum, is short, muscular and devoid of saccula- 
tions. 

The third group consists of the omnivora. With the fore- 
going very brief anatomic considerations in mind, it may be 
pointed out that man occupies a position, comparatively speak- 
ing, near the carnivora. The alimentary tube of man is sim- 
ple except for the rudimentary sacculations of the colon. The 
colon of the herbivora possesses important digestive functions. 
The colon of the carnivora does not have any digestive func- 
tion so far as organic digestion is concerned. 

In the laboratories at the Clinic, Welch has demonstrated 
that the colon of man does not possess digestive functions. Its 
sole function is the absorption of salts and water. Thus, the 
colon of man, although of a greater capacity than that of the 
carnivora, like the colon of the latter, does not possess im- 
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portant digcsUve functions. There is every reason to be posh 
live that a patient who has a functional disorder of the colon 
should not be given a diet which contains a large amount of 
cellulose. There would be a more sound reason to prescribe 
an all-meat diet. Practical experience teaches that a man may 
live and even retain his health with a diet of meat or of vege- 
tables. Common sense and instincts teach that such is neither 


wise nor necessary. 

Diets of the omnivora, which are planned to harmonize with 
the anatomic and physiologic functions of the colon in the 
prevention of “auto-intoxication” and various other spurious 
ills, are not in keeping with the known facts. Man has no 
structural ahmentary equipment for the digestion of cellulose. 
The fact that one can eat "all bran muffins,” the husk and 
debris from all sorts of grain and endure them, is an evolutional 
and structural anatomic privilege. Because man is either a 
facultative carnivore or herbivore does not mean that these 
attributes should be abused unnecessarily when he is func- 
tionally ill. A more severe violation of natural laws than the 
prescribing or overindulgence in foods such as those with a high 
content of cellulose is not known. A comparable mistake would 
be to feed meat to a sick ox. 

In those functional disorders characterized by constipation, 
some dietarjf adjunct should be resorted to, which will increase 
the volume of the feces. Such an increase in the volume may 
be obtained by a material such as agar, which is chemically 
and physically inactive. This material is indigestible the same 
as cellulose. However, agar forms a soft gelatinous bulk which 
consists largely of water, whereas, the cellulose in the food re- 
mains hard and may have local stimulating effects similar to a 
more drastic laxative. 


Such general hygienic measures as regular hours, regular 
periods of relaxation after meals, daUy walks, and outdoor 
M'orts arc to be encouraged, hlild sedatives, such as elixir of 
pl..™tarbnA 1 drachm (4 c.c.), admipislered before meat 
and al bedtime, may be useful. Tincture of belladonna if 
uivcn m proper dosage, may be beneficial to n ^ “ 

aluiominal cramps. those who have 

1 n severe disorders associated with a great m.mLn r u 
^avvemeurr daily, rest in a hospital may be reguirri 
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of opium, camphorated tincture of opium, and the tincture of 
iodine are at times indispensable drugs in the treatment of these 
disorders. Generally, the tincture of iodine, administered in 
doses of 10 minims (0,6 c.c.) in a full glass of water, is of 
genuine value. A soft diet should be given. Liberal amounts 
of fluids are required to replace the loss of water through the 
feces. Evident interest, patience, and optimism on the part of 
the physician, who most constantly plans the regimen is the 
most successful plan of treatment. 

In the treament of the various phases of these colonic dis- 
orders, the tact and ingenuity of the physician may be given 
the greatest test. If the physician is resourceful enough, only 
death of either the physician or the patient, from other causes, 
will end the battle. No one can hope to be resourceful enough 
to treat more than some of these patients successfully. How- 
ever, those who are successfully managed should be a great 
source of joy and are worthy of reflection as a professional 
accompHshment. 

SUMMARY 

AU the functional diseases of the colon are phases of the 
same disorder, which has an etiology extrinsic to the bowel. 
The severity of these disorders may be measured by the ease 
with which the colon may be provoked to change its habits so 
widely. Of the etiologic factors, fear, anxiety, fatigue, and a 
• failure to relax are present in varying degrees in all cases. 
These constant causes are usually associated with such factors 
as fear of disease, hereditary taints, congenital attributes, al- 
lergy, and the use of laxatives. These etiologic factors are 
often difficult to elicit and their discovery requires time and 
considerable patience. The treatment is difficult; it consists of 
convincing the patient that further search of the m 3 ^tic and 
unusual etiology serves only to deplete his health. A reason- 
able diet and regimen for improvement of the general health 
are the therapeutic agents par excellence. These measures will 
rehabilitate all those who are really desirous of as near a normal 
existence as is possible to obtain, but will not cure any of them. 
These patients have sustained irreparable damages; fatigue, 
fear, anxiety, and a failure to relax -will always produce a 
relapse. This point should always be made clear to the patient. 
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The dietary management of these functional disorders con- 
sists of: (1) overcoming whatever sitophobia that may be 
present; (2) an adequate, well-balanced diet which includes 
minerals, vitamins, and an adequate number of calories, but 
which does not contain large quantities of cellulose. The cook- 
ing of starches renders them more digestible, which is desirable 
in cases in which the patients are undernourished and have 
diarrhea. In other words, a minimal amount of raw fruits and 
vegetables should be given. 

The bulk of the feces is alimentary dejecta and not food 
residue. A soft bland residue, such as is obtained by the ad- 
ministration of agar, is desirable to increase the bulk of the 
feces in cases of constipation. There are a great number and 
variety of these materials on the market, which will furnish a 
soft nonirritating bulk to the feces. The selection of such a 
substance should be made with great care since laxatives fre- 
quently have been added. 
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VITAMIN DEFICIENCy DISEASES: THEIR DIAGNOSIS 
AND TREATMENT 

Dwight L. Wilbur 


It is sometimes difficult to appreciate the fact that ill health 
and disease may result from deficiency or lack of some essen- 
tial substance. It has been taught for many years that diseases 
result from an abnormal factor, such as bacterial or other 
toxins, growth of tumors or trauma, and only in the past forty 
years has the concept of deficiency disease arisen. Pellagra, 
beriberi, scur%'y and rickets, which now are recognized as de- 
ficiency diseases, were at one time thought to be results of 
intoxications of various types. The later correct concept of 
deficiency diseases was based on the discovery of those things 
in foods which are essential for the health of the individual. 
Clinical and experimental evidence has indicated clearly that 
vitamins are not only essential for the preservation of health, 
but that a normal food supply furnishes them in adequate 
amounts. Although an insufficient intake of protein and cer- 
tain minerals in the diet null produce states of deficiency, the 
term is generally used in relation to states of vitamin deficiency. ’ 
Most people have become vitamin-conscious, and while 
physicians in general recognize that disease such as xeroph- 
thalmia. beriberi, and scur\7 are rare, nevertheless they are 
constantly reminded, particularly by advertisements, that fail- 
ure to maintain an adequate intake of this and that food con- 
taining vitamins will lead to a variety of diseases. Emphasis 
i-^ persistently placed on the probability of occurrence of mild 
states of vitamin deficiency, difficult of recognition, and re- 
sponding to specific vitamin therapy. Consequently, every wise 
clinician is continually on the lookout for states of vitamin de 
nriency among the patients he sees. 

Th.-n. i, con.idcrable experimental evidence, substantiated 
m pan J.y dm.cal expenence to states of partial debciSy 



738 


DWIGHT L. WILBUR 


are not uncommon, and that the “optimal” requirement ol a 
vitamin is much higher than the “minimal” or actual require- 
ment. 

It is interesting to observe, in the United States at least, 
that the principal concern with regard to the production of de- 
ficiency diseases is not so much because of an insufficient 
quantity of food as it is because of the preparation of foods 
in highly concentrated and purified form, such as flour, pre- 
pared oils, foods “ready to serve,” and so forth. Although 
such preparation of food has many benefits, it has limited the 
amount of food taken in the natural state, and it is in the 
.natural state that foods are richest in vitamins. In the past 
few years the economic depression has, in some instances, re- 
duced the ability of people to obtain foods in a natural state, 

. because many such foods are perishable and therefore ex- 
pensive. 

The importance of the gastro-intestinal tract in relation to 
the development and occurrence of deficiency diseases is con- 
tinually being emphasized. It seems reasonable to believe that, 
in the United States, a considerable proportion of deficiency 
states will be found to arise as a result of abnormalities of di- 
gestion and alimentation. Changes in the gastro-intestinal tract 
which lead to failure of adequate absorption, no matter what 
the cause, may lead to deficiency diseases even though the diet 
contains an adequate supply of essential substances. 

VITAMIN A 

The most readily appreciated clinical symptoms of vitamin 
A deficiency have to do with changes occurring in the eyes, and 
consequently in previous years this deficiency has been con- 
sidered to be manifested chiefly if not entirely in this way, m 
fact, for years vitamin A was known as the anti-xerophthalmic 
vitamin since xerophthalmia occurred in vitamin A deficiency. 

It seems clear that vitamin A is closely related to the yellow 
pigment, carotene, which is widely distributed in nature and is 
found in carrots, squash, yellow corn, and other vegetables- 
Carotene is the chemical precursor of vitamin A, which is the 
primary alcoholic derivative produced by the symmetrical di- 
vision into two parts of the beta-carotene molecule. Vitamin 
A is probably a catalyst in its chemical action, and physio- 



VrrA-KrrN DEFICIENCY DISEASES 


739 


loRically it is essential lor the maintenance of the integrity 
and normal state of all epithelial tissues. When vitamm A is 
present in insufficient quantities the epithelial tissues lose their 
normal appearance, and thickening or keratinization, followed 

by secondary infection, result. 

Night Blindness. — Deficiencj^ of vitamin A may lead to 
night blindness or inability to see clearly in dusky light; this 
is not an uncommon occurrence in the Orient but it is unusual 
in the United States. This condition may be defined as diffi- 
culty or inability to adapt vision to faint illumination, and it 
may result from intra-ocular lesions as well as from deficiency 
diseases. Jeans and Zentmire have studied the sensitivity to 
light following partial adaptation to darkness of school chil- 
dren in Iowa, and reported (1934) that about 20 per cent of 
the children who had subnormal vision in the dark were relieved 
promptly by partaking of cod liver oil; in a later report (1936) 
they found that with the same test, 20 per cent of a rural 
group, 53 per cent of a village group, and from 56 to 79 per cent 
of an urban group of school children presented evidence of 
vitamin A deficiency. 

Xerophthalmia. — This condition is manifested by dryness 
of the conjunctival tissues which, if it progresses, may lead to 
conjunctivitis, keratomalacia or softening of the cornea, and 
finally to blindness. Bitot’s spots, triangular white spots ap- 
pearing like dense foam of soap in the palpebral fissure, and 
subsequently light broum pigmentation of conjunctiva, may be 
present during this transition. Xerophthalmia is of exceedingly 
rare occurrence among infants in the United States. 

Cutaneous Lesions.— Since the principal influence of vita- 
min A is on epithelial tissues, it might be anticipated that cu- 
taneous lesions would occur in vitamin A deficiency The 
characterhtic change, which is considered by some authorities 
to be the first manifestation of deficiency, consists of keratiniza- 
tion of a hard, drv' papular tvqie that resembles goose skin and 
on fte extensor sunfacen of theUt: “gs 

Lesions of the Urinary Tract it not. u 

for M veral years that if an albino rat is given 

m vitamm A. keratinization of the epithelimn of tn ^ ^^^cient 
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phate type occur. Although there is evidence to substantiate 
the view that in some cases renal lithiasis of man may be related 
to deficiency of vitamin A, nevertheless the exact etiologic re- 
lationship cannot be stated until more information is available. 

Infections. — There has been much discussion of the rela- 
tion of vitamin A to infections. In fact, this vitamin has been 
called the anti-infective vitamin, and much of it is prescribed 
for purposes of combating infections or for increasing resistance 
to them. The most important practical problem in this respect 
is not so much whether a person who is receiving an inadequate 
diet is less capable of resisting infection than is a normal person, 
but whether an amount of vitamin A in excess of that normally 
obtained by well-nourished persons will further increase re- 
sistance to infection. Since the only recognized anti-infective 
influence vitamin A possesses is in maintaining normal epi- 
thelium which will act as a barrier to infection, and since so far 
as is known the vitamin does not have any influence on im- 
munologic processes, it seems obvious that vitamin A in reality 
is not an anti-infective vitamin. 

Miscellaneous. — Effects of deficiency of vitamin A on tis- 
sues other than those already considered have been described. 
Thickening of epithelial layers of the respiratory and gastro- 
intestinal tracts have been reported, and cysts or acute and 
chronic inflammatory changes may develop. The relation of 
vitamin A to changes in the nervous system is questionable. 
In the experimental animal an insufficient intake of the vitamin 
may lead to failure of growth, but this apparently is not a 
significant clinical feature of deficiency of vitamin A in man. 

Diagnosis. — The clinical diagnosis of vitamin A deficiency 
is not easy. In the rare case in which xerophthalmia is pres- 
ent, and in which this deficiency is marked, with features noted 
in the foregoing, the diagnosis may not be difficult if it occurs 
to the mind of the examining physidan. The principal inter- 
est at present is detection of states of mild or partial deficiency, 
t^^en the physician is confronted by a patient whom he sus- 
pects may have vitamin A deficiency, he should inquire into 
the presence of night blindness, and on examining the patient 
he should look for dryness or pigmentation of the conjunctiva 
and a papular cutaneous eruption involving particularly the 
limbs, especially the extensor surfaces. Patients who have 
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night blindness usually complain that it is impossible for t e 
to see in the twilight, at night, or in a darkened room which 
they enter from the sunlight. They are likely to bump into 
objects when walking at night. If examination of the fundus 
of the eyes does not reveal retinitis pigmentosa or other intra- 
ocular cause for night blindness, the probability is great that 
the night blindness is of the essential type and is caused by 
nutritional abnormalities. 

If any of the sjmiptoms noted are present, or if they are 
absent, and vitamin A deficiency is suspected, two other ex- 
aminations may aid in determining the presence of this con- 
dition. The first is a study of the sensiti\dty to light following 
partial adaptation to darkness, as described by Jeans and 
Zentmire. Such an examination requires special equipment and 
experience, although if these are available, the test is simple. 
The second method consists of scraping the bulbar conjunc- 
tiva, making smears and examining them for keratinized epi- 
thelial cells. If either of these tests is positive or any of the 
pre\’iously noted symptoms are observed, it is reasonable to 
suspect that vitamin A deficiency is present. Confirmation is 
obtained if these signs disappear following administration of 
vitamin A or carotene. Until more satisfactory methods are 
available for determination of vitamin A in tissues, and until 
more is known of the physiology of the substance, physicians 
will have to depend on relatively indirect methods to determine 
the presence of xatamin A deficiency. If patients have renal 
calculi or suffer from repeated infections, and vitamin 'A de- 
ficiency is suspected, obser\'ations and examinations, as previ- 
ously noted, may be of some value in suggesting, but not prov- 
ing the presence of \ntamin A deficiency. 

Treatment of Vitamin A Deficiency. — Deficiency of 
vitamin A usually may be prevented by the use of adequate 
amounts of the following foods rich in mtamin A or carotene- 
nuter. cream, cod liver oil, carrots, eggs and spinach. Fish 

h\i r mb are rich m vitamin A, particularly those of the halibut 
cod. burbot, and tuna. oduuuL, 

a diet high in content of foods 
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rich in vitamin A; (2) supplements to the diet of vitamin A in 
cod or halibut liver oil or carotene in amounts of at least 
10,000 U.S.P. units daily; (3) in rare instances by intra- 
muscular injection of cod liver oil or other substances rich in 
vitamins. 

VITAMm B, 

Vitamin Bi, the antiberiberi or antineuritic vitamin, also 
known as vitamin B, which has been prepared in crystalline 
form, is widely distributed in foods. While apparently a 
catalyst in its chemical activity, physiologically it is essential 
in the metabolism of carbohydrates, having some part to play, 
it is thought, in the oxidation of lactic and pyruvic acids. In 
vitamin Bi deficiency, there is an abnormality in the pyruvic 
acid metabolism of nerve tissue which in part is responsible for 
the disturbances of the nervous system and for degeneration 
of the peripheral nerves accompanying this condition. 

Multiple Neuritis.— -Deficiency in vitamin Bi results in 
multiple neuritis and although it is one of the characteristic 
features of beriberi, it may occur separately without other fea- 
tures of beriberi, or it may occur in association with other 
symptoms. There are no clinical features which distinguish 
the peripheral neuritis of alcoholism from that observed in 
pregnancy, or in beriberi, or in association with gastro-intes- 
tinal disturbances such as chronic diarrhea and vomiting. 
Recent evidence indicates that in many cases the neuritis 
which occurs in cases of chronic alcoholism and during preg- 
nancy is the result not of alcohol or toxemia, but of a deficient 
intake or loss of vitamin Bi that accompanies these conditions. 
Efforts have been made to relate many other types of periph- 
eral neuritis to a deficiency of vitamin Bi, as yet with only 
partial success. 

Beriberi. — Beriberi, a disease common in the Orient, is 
rarely observed in the United States. The characteristic triad 
of symptoms is edema, peripheral neuritis, and cardiac failure. 
Although the presence of all of these symptoms would assure 
the diagnosis, they may not all be present. The cardiac symp- 
toms usually occur as a result of failure of the right side of the 
heart, which is hv^pertrophied and dilated. Tachycardia is 
common, fever is often present, and a variety of the symptoms 
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may occur, including anemia with macrocytosis of the erythro- 

Changes in the Gastro-intestinal Tract.— A deficienc^y 
of vitamin Bi has been reported to produce atrophy of the 
papillae of the tongue, achlorhydria, and hypotonicity and hypo- 
motility of the musculature of the gastro-intestinal tract. An 
adequate explanation for these changes is difficult to obtain, 
although degeneration of Auerbach’s plexus may be responsible 
for the abnormalities in motor fimction. Anorexia is the most 
commonly observed gastro-intestinal symptom, but constipa- 
tion and vague abdominal complaints are not uncommon. 

Changes in the Cardiovascular System.— Evidence that 
the cardiovascular system is affected in deficiency of vitamin 
Bi is suggested by edema, tachycardia, or bradycardia, which 
occur in beriberi. Weiss and Wilkins reported that there are 
certain changes m function of the cardiovascular apparatus in 
\atamin Bi deficiency, consisting of simple tachycardia, vagus 
reflex irritability with bradycardia or with asystole and syn- 
cope and failure of the right or left side of the heart, periph- 
eral arteriolar dilatation or vasomotor collapse with vascular 
constrictions in various combinations. Cardiovascular changes 
should not be considered as due to vitamin Bi deficiency unless 
there is good evidence that the intake of this vitamin has been 


inadequate or there is associated evidence of the deficiency in 
other organs. 

Diagnosis. — The diagnosis of vitamin Bi deficiency is 
simple if well-developed beriberi is present. Our particular 
interest, however, is in states of partial deficiency, and in such 
conditions the diagnosis is difficult and requires considerable 
judgment and experience. There are no laboratory procedures 
which arc helpful in determining the adequacy of the vitamin 
Pm metabolism of a patient. Recently, Harris and Leong have 
reported a method by which the cdtamin Bi content of the 
unne can be estimated quanUtatively, but as yet this is not 
iwaci, cable for ordmar>' clinical use. In some caseT^ tw l 
Uu- dun of the patient is known, an estimation of thf. a 
.4 .t.e B. coMcm of dCiToL Ltd Sr'’’ 

Minrement of the patient, mav be made hv m. ^ r 

H. .ho.™ .hL tho ro”Sremer„ ^ 

!«■.!. iotohe of calorics and bodTLeigt to 



744 


D\VIGHT L. WILBUH 


In searching for clinical evidence of vitamin Bi deficiency, 
the physician should keep in mind the symptoms and signs 
noted in the foregoing, particularly those related to the nervous 
system and the gastro-intestinal tract. If patients reveal signs 
of peripheral neuritis, paresthesia of the extremities, tender- 
ness of the muscles with weakness or paralysis, or a sore tongue 
which may have atrophied papilla, consideration should be 
given to the previous diet and to the presence of gastro-intestinal 
disease which might interfere with adequate nutrition. Great 
care must be exercised in a given case before attributing ano- 
rexia, or other gastro-intestinal symptoms to vitamin Bi de- 
ficiency. 

Prevention. — It has been estimated that the normal intake 
of vitamin Bi for an adult man is 1 mg. daily or 250 to 500 
International Units. Since the vitamin is widely distributed in 
foods, it seems likely that only in cases in which the diet is 
exceptionally limited will deficiency of vitamin Bi occur. In 
cases of chronic alcoholism in which the diet is restricted 
markedly for a considerable time, deficiency of vitamin Bi is 
probably not infrequent. Although there is a suggestion in 
the work of Williams and his associates that vitamin Bi defi- 
ciency may be far more common than previously has been 
thought, proof is still lacking. The prevention of vitamin Bi 
deficiency lies in the intake of an ordinary well-balanced diet. 

Treatment of Deficiency. — In the treatment of vitamin 
Bi deficiency, a variety of therapeutic methods is available. 
Foods high in vitamin Bi content are yeast, fresh vegetables, 
whole cereals, and milk. Preparations of brewers’ yeast in 
powdered or tablet form, and concentrates and crystals of vita- 
min Bi are available for therapeutic use. The crystals may 
be administered intramuscularly in solution or orally. Spies 
has emphasized, particularly, in the treatment of pellagra, the 
advisability of giving exceedingly large doses of vitamin prepa- 
rations. This same principle probably holds in other vitamin 
deficiency states. It would be advisable, in a state of vitamin 
Bi deficiency, to give 25 gm. of powdered brewers’ yeast (such 
as Harris’) one or four times daily, depending on the degree 
of deficiency, along with a diet containing 4,000 calories and 
rich in vitamin-containing foods. The minimal therapeutic 
dose of vitamin Bi is probably about 10 to 20 mg. daily, and 
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synthetically prepared crj^stals are now available at a reason 
able cost. One advantage of giving yeast or a similar prepa- 
ration in place of, or in addition to, the vitamin in ^rys alline 
or concentrated form is that, although marked relief is obtained 
in deficiency states from administration of vitamin Bi in this 
form, complete relief is generally not obtained until yeast or 
some substance containing all the factors of the old water- 
soluble vitamin B is given. Yeast contains apparently an 
essential substance which is not present in the crystalline and 
concentrated forms of vitamin Bi or in B2 (G). 

VITAMIN C 

Vitamin C, which chemically is ascorbic acid, also known 
as cevitamic acid, is the antiscorbutic vitamin. More is knonm 
of the metabolism of this vitamin than of any other, and in 
recent years evidence has been accumulating that it is related 
not only to scurvy but also to dental caries, hemorrhagic 
diathesis, and anemia. Its relation to acute infections, par- 
ticularly rheumatic fever, and its place in resistance to infec- 
tion are uncertain. Vitamin C is a powerful reducing sub- 
stance, and physiologically is essential in the formation and 
maintenance, in a normal state, of intercellular substance, par- 
ticularly of the blood vessels, dental forming organs, and con- 
nective tissue. 

Scurvy. — Scur\y is uncommon in the United States, but 
it is observed occasionally among infants. The fundamental 
pathologic change is in the intercellular substance, particularly 
of the blood vessels and bones, with softening, which leads to 
hemorrhages into the subcutaneous, subperiosteal, gingival and 
other tissues. It has been observed that the intercellular sub- 
Mance. which ordinarily exists as a solid or gel, under circum- 
vtances of vitamin C deficiency may become a liquid Early 
Mgns in the development of the disease are fleeting pains in 
the extremuies. spongx- and readily bleeding gums followed by 
evulence of hemorrhage into the skin and subperiosteal tissues 
particularly of the long bones. 

, 1 .™,, carie. m children, a henrorrhagic .enden^rtreh" 
..<..1 ..nr. rr nrvH rn hemorrhage from any organ, snbewaneoS 
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petecliise, a positive capillary resistance test, and a variety 
of indefinite symptoms, such as fatigue, pallor, underweight, 
frequent infections, anemia, and fleeting pains in the extremi- 
ties, which usually are mistaken for rheumatism. 

Deilta.1 Caries. — Dental caries is frequently observed in 
experimentally produced scurvy, and clinically it has been con- 
sidered by some observers to be one of the earliest signs of 
latent scurvy. Vitamin C is essential for the functional activity 
of certain cells necessary for formation of teeth, especially 
odontoblasts and cementoblasts, and it prevents their pre- 
mature degeneration. When insufiicient quantities of vitamin 
C are present, caries may occur. Although it has been sug- 
gested by Hanke and others that dental caries is caused mainly 
by lack of vitamin C in the diet, this opinion is not widely 
held. The actual incidence of caries from this cause is still 
not clear, and there are no gross signs characteristic of this 
t3q3e of caries. If the vitamin C deficiency is marked, the ad- 
jacent gums may be swollen, red, spongy, and bleed easily. 

Hemorrliagic Diathesis. — Great interest has been shown 
in the relation which may possibly exist between vitamin C de- 
ficiency and a tendency to hemorrhages. It is well recognized 
that there is a hemorrhagic tendency in scurvy which is caused, 
as noted previously, by abnormalities of the intercellular sub- 
stances of the capillaries and perhaps also by changes in the 
blood. Whether one can relate, to vitamin C deficiency, iso- 
lated or repeated so-called idiopathic hemorrhages from the 
nose, gastro-intestinal tract, urinary tract, uterus or other tis- 
sues, when signs of vitamin C deficiency other than the hemor- 
rhages are lacking is a question much discussed at present, but 
still unanswered. In this connection there has been much dis- 
cussion of the capillary resistance test. It still remains to be 
proved that this measure is accurate in its portrayal of vitamin 
C deficiency, and it undoubtedly will be superseded soon by 
estimations of the vitamin C content of the blood and urine 
and vitamin C tolerance tests. 

Anemia. — Presnell has noted a reduced number of plate- 
lets and anemia, and Minot has emphasized the occurrence of 
normocytic or slightly macrocy’tic anemia in states of deficiency 
of vitamin C. Reticulocytosis of patients with infections fol- 
lowing administration of large quantities of vitamin C has been 
reported by Faulkner. 
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MisceUaneous,— The relation oi vitamin C to the endo- 
crine glands and particularly to the suprarenal glands, is still 
uncertain. Vitamin C is abundant in the suprarenal cortex 
and meduUa, but its direct or indirect relation to the hormones 
of the suprarenal gland is still not clear. There has been con- 
siderable interest in the possible relation between vitamin C 
and infections, particularly rheumatic fever and perhaps chronic 
infectious arthritis. Although changes in the joints simUar to 
those obser\'ed in these conditions have been observed in ani- 
mals which receive diets deficient in vitamin C, there is much 
evidence against a direct etiologic relationship between de- 
ficiency of vitamin C and rheumatic diseases. The -clinical 
value of vitamin C in combating infections of any type is still 
uncertain, although laboratory evidence suggests that the vita- 
min may have certain detoxifying properties. 

Diagnosis. — ^The diagnosis of scurvy is relatively simple 
in a well-developed case. The spongy, bleeding gums, painful 
extremities, and evidence of subperiosteal, subcutaneous, and 
other hemorrhages are diagnostic signs. The diagnosis of latent 
or preclinical scurv)^ is difficult, but suspicion should be aroused 


if patients reveal considerable dental caries, have unexplained 
hemorrhages of any type or in any situation, or have long-con- 
tinued infections. Persons who have used httie citrous fruit, 
tomatoes, milk, and fresh fruits and vegetables may have, or 
may develop, latent scurvy. It is exceedingly important to 
emphasize that such conditions do not establish the diagnosis 
but only suggest the possibility of it. ’ 


Fortunately, physicians possess better methods of determin- 
ing Uie presence or absence of partial deficiency of vitamin C 
than of any other vitamin. The use of capillary resistance 
tests, estimations of the content of vitamin C in the blood and 
urine, the use of vitamin C tolerance tests, and estimations of 
vitamm C saturation are all valuable in this connection In 
addition, a therapeutic test in which ascorbic add is given m^ ' 

'viutin. deSden® of this 


if the physician will bear in mind the SMnDtom«; nr.* • i 
nuimcrated as occurring in dtamin C deficienev^L^fi 
lo a niagnosis will have been made. The nerf I? step 

performance of the capillarj- resistance test S 

• -Liiis IS reJa- 
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lively simple and can be performed in the office by marking an 
area on the skin, 60 mm. in diameter, in the antecubital fossa 
of one forearm. Following this, venous stasis is produced for 
fifteen minutes with a sphygmomanometer cuff at a pressure of 
50 mm. of mercury. If more than eight petechire develop on 
the marked area, the test is positive; if less than five develop, 
it is negative. Although this test is not specific, it is suggestive, 
and, if positive in a case in which vitamin C deficiency is sus- 
pected, it should lead to studies either of vitamin C saturation 
or a therapeutic trial with vitamin C. The quantitative esti- 
mation of vitamin C in the urine is relatively simple and can 
be performed after the method of Harris and Ray with the indi- 
cator, dichlorophenolindophenol. At present data are insuf- 
ficient to permit evaluation of the estimation of vitamin C in 
the urine excreted during twenty-four hours. The amount ex- 
creted depends on the intake and on the saturation of the tis- 
sues. Youmans and others reported that an excretion of 20 mg. 
of vitamin C per day is the lower limit of normal in adults. 
Estimation of the vitamin C content of the blood is still of un- 
certain value. Although Abt and his associates expressed the 
belief that the values they obtained for the reduced cevitamic 
acid content of the blood plasma will prove a convenient, rapid 
and accurate method for the detection of subclinical scurvy, 
this opinion remains to be confirmed. Probably in the future 
the use of tolerance tests, or of methods of determining the 
saturation of the tissues with vitamin C will prove most valu- 
able in determining latent scurvy. For example, Youmans has 
estimated that if a test dose of 600 mg. of vitamin C is given, 
at least 30 per cent should be excreted in the urine of a normal 
individual in twenty-four hours. Further observations are 
necessary before standards are established in this rapidly de- 
veloped field. 

Prevention. — Scurvy or vitamin C deficiency may be 
avoided by intake of a diet adequate in fresh fruits, particu- 
larly of the citrous variety, and vegetables. In infants, this 
is readily accomplished by the almost universal use of orange 
juice or a substitute. The minimal intake of vitamin C neces- 
sary to prevmnt signs of deficiency is not certain, but probably 
approximates 20 mg. daily. Occasionally much larger quanti- 
ties apparently are necessary; it was necessary to give one pa- 
tient 200 mg. daily to prevent hemorrhagic tendencies. 
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Treatment of Deficiency.-The diet should be high in its 
content of fresh vegetables and fruits, particularly citrous 
fruits. This may be supplemented by the administration o 
vitamin C, in syntheUc crystalline form, by mouth or intra- 
venously; from 50 to 200 mg. or more daily should be sufficient 
in therapy. 'iATien given intravenously, solutions of the sodium 
salt of cevitamic acid approaching approximate isotonicity can 
be used; that is, 1 per cent of the salt dissolved in physiologic 
salt solution or 3 per cent dissolved in distilled water. If only 
the acid is available, it should be neutralized with half its 
weight of sodium bicarbonate in physiologic salt solution or 
water before it is injected. 


VITAMIN D 

Vitamin D, which is the antirachitic vitamin, 'is probably 
the one best known by the la}rman because it is widely adver- 
tised. Rickets is such a widespread disease of infants in the 
northern hemisphere that it could be classified as probably the 
most common deficiency disease. Seven chemical substances 
liave been shown to possess vitamin D activity, and conse- 
quently the vitamin is not a single chemical substance. Physio- 
logically, the vitamin plays an essential part in the metabolism 
of calcium and phosphorus, having to do with the retention of 
calcium and phosphorus in the body as a whole, in the deposi- 
tion of calcium and phosphorus in the bones, and perhaps in the 
concentration of these elements in the blood. Calcium, phos- 
phorus, vitamin D and parathyroid hormone are essential for 
mineralization of normal bone, and the individual part played 
b>' each in this metabolic process is still not clear. 

Rickets.— Deficiency of vitamin D results in rickets and 
it has been stated that from 50 to 90 per cent of infants have 
Mgns of nekets. The fundamental fault in this disease is fail- 
ure (d adequate mineralization of the bones. The earliest 
^ymiHoms are usually restlessness, irritability, and head sweat- 
me, uhich are followed by enlargement of the costochondral 
-unctum. and formation of the “rachitic rosary.” The head 
may become enlarged and square the fnntar,Ale ^ 

.Uonin, .ke 

«'arged. Weaknes^'of fte 
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muscles, tardy dentition, and spinal curvature may be accom- 
panying signs. The roentgenologic features of the long bones 
are characteristic; they are first observable at the lower epiph- 
ysis of the ulna and femur, and consist of broadening and 
concavity with irregularity of the epiphysis. There is less 
density or calcification of the bone than in the normal. Char- 
acteristic changes in the chemical constituents of the blood 
may occur, with decrease in the percentage of inorganic phos- 
phate. 

OsteomaJacia and Osteoporosis. — Osteomalacia or adult 
rickets has frequently been reported in China but is not ob- 
served in the United States. Osteoporosis, however, is not of 
infrequent occurrence, but it is difficult to judge in the isolated 
case if it results from abnormality of calcium, phosphorus, para- 
thyroid, or vitamin D metabolism. Not infrequently, in assod- 
ation with celiac disease, there may be osteoporosis, secondary 
probably to interference with absorption from the bowel of 
calcium or vitamin D. The recognition of osteoporosis de- 
pends entirely on roentgenologic examination. It frequently is 
associated with pain in the spinal column and shortening of 
the body height. 

Tetany. — Tetany may accompany rickets, or it may be 
associated with celiac disease or sprue which interferes with 
absorption of calcium, phosphorus, and vitamin D. Tetany, 
however, is not the result of vitamin D deficiency exclusively. 
When osteoporosis and low serum calcium accompany tetany, 
the diagnosis is most likely tetany caused by insufficiency of 
calcium or of intake or absorption of vitamin D. 

Dental Caries. — There is little doubt that vitamin D is 
essential to normal dentition. An inadequate intake of vita- 
min D is considered by some workers as the most frequent 
cause of dental caries. An insufficient intake of vitamin D is 
not the only mechanism by which dental caries is produced, 
since caries may occur when intake of vitamin D is adequate. 

Diagnosis of Vitamin D Deficiency. — The diagnosis of 
rickets is usually simple. VTien the classical symptoms are 
present, the diagnosis is obvious clinically. In cases in which 
the symptoms are less clear cut, the diagnosis may be suspected 
clinically and confirmed by roentgenologic studies of the long 
bones. 
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States of partial deficiency of vitamin D may be suspected 
•,{ persons have dental caries, tetany, frequently occurring frac- 
tures, and osteoporosis of the bones. Patients rvho have ab- 
normalities of intestinal absorption, such as occur in ce la 
disease, sprue, and so forth, may present such a deficiency, 
mether it is the result of deficiency of calcium or phosphorus 
or of abnormalities in function of the parathyroid glands may 
be difficult to determine. The administration of vitamin D 
may he helpful in distinguishing osteoporosis which is on a 
basis of deficiency from other types, but it does not necessarily 
prove that it is attributable to deficiency of vitamin D alone. 

It is probable that states of vitamin D deficiency are ex- 
tremely uncommon among adults. 

Prevention. — ^\htamin D is specific in the prevention of 
rickets. It may be administered as cod liver oil, viosterol, 
irradiated milk, or cereals, or by irradiation of the skin by 
ultra\iolet light. Shelling and Hopper reached the conclusion 
that five drops of viosterol containing about 1,125 U.S,P. units 
of vitamin D is efficacious in preventing rickets. Jeans re- 
ported that an animal source vitamin D in the amount present 
in one standard teaspoonful of average high-grade cod liver oil 
or in milk containing 400 U.S.P. units to the quart (1,000 c.c.) 
is adequate for the infant from the standpoint of retention of 
calcium and growth. 

Treatment. — ^l^itamin D can be administered in a variety 
of ways. It may be given in fish oils, such as cod liver oil 
(viosterol), and in a variety of foods, milk, cereals, and so 
forth. Irradiation of the skin with ultraviolet light will pro- 
duce vitamin D in the skin, and is useful for the prevention 
and treatment of rickets. Foods which contain ergosterol, such 
as milk and cereals, can be irradiated before ingestion’ and 
vitamm H activity may be obtained. Application of vitamin D 
to tlm skin results in absorption and utilization of the vitamin 
Therapeutic doses of ritamin D in treating rickets mav he 
m Hie neighborhood of 20 drops of riosterol (4 sS) USP 
unusi, or a similar number of units in other form’ In adults 
with .cmle osteoporosis. 10 drops of riosterol three times dSv 
in coiiiunction with 4 gm. of calcium lacmto nr f m 
,lm.c daily ota SliXe 


symptoms. 
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VITAMIN G (B,) 

Since the demonstration that the original water-soluble 
vitamin B is composed of several separate fractions, there'has 
been much interest in the character and physiologic properties 
of the heat stable or antidermatitic factor, By or vitamin G. 

For years this vitamin has been mentioned as of etiologic 
significance in pellagra. Within the last year it has been 
demonstrated that vitamin G is in fact two substances: one 
a flavine and the other a supplementary substance contained in 
yeast extracts and identical with Gyorgy’s vitamin Bn. The 
physiologic functions of these two fractions are still not clear; 
apparently neither alone possesses the growth-promoting action 
which together they manifest. Recent evidence suggests that 
the pellagra-preventing factor is the supplementary substance 
of vitamin Be. Singly or together, the two factors are essen- 
tial for normal functioning of the skin, nervous system, and 
gastro-intestinal tract. 

PellagTa. — The etiology of pellagra is still not clear. That 
a dietary fault exists in most cases seems certain, but whether 
or not such a faulty diet is the exclusive etiologic agent has not 
been proved. While it has been generally accepted that 
pellagra associated with chronic alcoholism, or so-called alco- 
holic pellagra, is due to inadequate diet, eminent clinicians 
have previously failed to accept the likelihood that so-called 
endemic pellagra in the South was exclusively a deficiency 
disease. However, recent observations of McLester, Spies and 
their associates indicate that probably most if not all cases of 
endemic pellagra may be controlled or cured by dietary 
measures. Although pellagra is common in the South it is not 
often observed in the North, and when it occurs is often in 
association with chronic alcoholism and organic disease of the 
gastro-intestinal tract. This type of pellagra, secondary pel- 
lagra, has been noted by Eusterman and O’Leary and other 
workers, and is of serious prognostic importance, particularly 
if surgical treatment of a gastro-intestinal lesion is contem- 
plated. 

The diagnosis of pellagra still rests on the triad of three d s 
— dermatitis, diarrhea, and dementia, but these occur simul- 
taneously in severe cases only. Perhaps the most characteristic 



\^TAiirN DEFICEENCV DISEASES 


753 


feature is the dermatitis, without which the dia^osis is difficult 
aud questionable. The cutaneous lesions consist of dermatitis 
suggesting sunburn, a reddened, dirty-brown skin, parchmen - 
like, rough and scaly, affecting principally the exposed surfaces, 
especially the backs of the hands, wrists and forearms, usually 
in a symmetrical fashion. The face, neck, genitalia and legs 
may be similarly involved. Gastro-intestinal symptoms which 
accompany pellagra are variable; diarrhea is the most common 
in advanced cases and it may be intractable. In less severe 
cases there may be flatulence, anorexia, vague abdominal dis- 
tress and at times constipation; Achlorhydria is a frequent find- 
ing. Nervous symptoms are not at all uncommon and while 
dementia is characteristic of severe pellagra in the less severe 
forms, symptoms characteristic of neurasthenia, such as exhaus- 
tion, lassitude, and insomnia, maybe present. Loss of weight is 
characteristic. The development of any of these symptoms, 
when accompanied by dermatitis of the type mentioned, should 
suggest the possibility of pellagra. It is wise to examine the 
stomach and colon of patients for evidence of organic disease 
if they have pellagra and apparently have been on an adequate 
diet, or who because of gastro-intestinal symptoms are unable 
to cat normally. Not infrequently obstructing lesions, par- 
ticularly malignant ones, or evidence of ulcerative colitis will 
be found. 

Treatment. — Despite variability in opinion as to its eti- 
ologr-, the treatment of pellagra is chiefly dietary. The rapid 
strides which have been made in this respect are well illustrated 
1)\- Spies, who reported that in the Lakeside Hospital, Cleve- 
land. from 1926 to 1930, 54 per cent of seventy-three jratients 
with pellagra died, despite good care in the hospital. During 
the past five years Spies and his associates have been able to 
reduce the mortality to 5 per cent or less among persons who 
har-e severe pellagra. The diet should be adequate, the patient 
Mmuld rest, and symptomatic measures should be instituted 
In the dietary treatment. Spies has emphasized the importance 

-ry large amounts of foods and preparations high in contend 

^ I'uod. particularly rich in vitamin G are fresh vegetables 
c-iHu.dh h af\ ones. milk, cream and eggs. Beef notatoes’ 
-1 .ny;. nrc soM sources ot VC aS 
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yeast extracts are especially rich sources of vitamin G, which 
is also found in liver extract for parenteral use. 

In some cases in which vomiting is not present, Spies sug- 
gested the use of a well-balanced ch'et containing 4,000 calories 
or more, and in addition good brewers’ yeast, wheat germ, or 
liver extract. Good brewers’ yeast or wheat germ may be given 
in doses of 10 to 20 gm. in iced drinks at intervals of three to 
four hours to make a total of 75 to 100 gm. daily. Liver 
extract given parenterally in from three to five doses of 20 c.c. 
each daily is specific, and although expensive is of especial 
value for patients who, because of a sore mouth or vomiting, 
cannot tolerate an adequate diet. 

Adequate rest with hospital and nursing care is essential in 
the treatment of severe pellagra. Symptomatic treatment con- 
sists of the use of sedatives, antiseptic solutions, such as potas- 
sium permanganate, 1:5,000, applied to the skin and tincture 
of opium in large doses to control diarrhea. 

In milder cases in which the diagnosis is uncertain or ques- 
tionable, the diet should be high in vitamin content and supple- 
mented by 1 ounce (30 c.c.) or more of brewers’ yeast or wheat 
germ, or liver extract given parenterally in doses of 10 c.c. 
daily. 

For patients with organic disease of the digestive tract and 
pellagra, and for whom surgical treatment is contemplated, the 
pellagra should be treated before any operative procedures are 
carried out. Such patients do not stand operations well. The 
use of liver extract parenterally is of particular value to these 
patients, since it permits administration of vitamin G without 
disturbing the gastro-iatestinal tract and since the action Js 
rapid. 
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HEART IN SENESCENCE 
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The problem of heart disease among persons of advanced 
years presents certain aspects that are different from those of 
heart disease in general. In the first place, the problem is nar- 
rowed down to a very small group of individuals who selec- 
tively have been spared from earlier death from many possible 
causes. In the second place, the deletion process has greatly 
reduced the forms of cardiac disease that affect persons of ad- 
vanced age. Finally, the management of the senescent patient 
is ordinarily less difficult than is that of younger patients; in 
tlie former instance, age has already imposed the necessity of 
certain physical restrictions, the problem of earning a living 
has frequently been solved, and there are few, if any, de- 
pendents. 

It is necessary to establish definite criteria as to what con- 
stitutes a normal heart in the late years of life. If one adheres 
to the criteria which some pathologists have advanced for a 
normal heart, only the occasional venerable could possibly 
qualify for a place among this select company. I believe it is 
only just to recognize the fact that the criteria established for 
the normal heart at a given period of life must necessarily be 
modified to meet the dissimilar circumstances at another period. 
T he cardiovascular system, like many other components of the 
body, participates in a metamorphosis as the succeeding decades 
of life arc encountered- The passage of time and the sustained 
efiecl of continuous function, in addition to the variable supple- 
mental stresses and strains of life, inevitably bring about 
changes m all living things. The most common effects so far 
a-: the heart i^ concerned, are the sclerotic changes of the corn 
iar>- .arteries and the increased work imposed on the left ven- 
lale hv 1 m frequent assoaation of varying degrees of hyper- 


nr 
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Postmortem examination of patients who are seventy years 
of age and older practically always reveals evidence of coronary 
sclerosis. However, these sclerotic changes very frequently are 
not obliterative in character, and unless obstruction occurs, 
tliey may not seriously handicap the function of the heart, espe- 
cially when the individual has geared his tempo of activity to a 
level commensurate with his age. The general biologic process 
of senescence often proves to be a subtle mechanism of self- 
preservation. 

The study of a series of 3,418 cases furnished fairly accu- 
rate statistics with reference to the incidence of the eight prin- 
cipal forms of heart disease in the ten decades of life. The 
forms of heart disease included in this analysis were coronary 
disease, hyrpertensive heart disease, rheumatic heart disease, 
syphilitic heart disease, adiposity of the heart, chronic adherent 
pericarditis, calcareous aortic stenosis, and congenital heart 
disease. In 10.7 per cent of the cases the patients were in the 
eighth, ninth and tenth decades of life; the majority of these 
patients had coronary disease or hypertensive heart disease. 
Coronary disease occurred in 5.6 per cent, hyqoertensive heart 
disease occurred in 4.4 per cent, while the other forms of heart 
disease combined occurred in only 0.7 per cent of the entire 
series of cases. 

The sex incidence of cardiac disease which affects senescent 
individuals is not only of interest but is important. Two sepa- 
rate studies revealed a great preponderance of male patients; in 
each series of cases the ratio of males to females was 5:1. This 
discrepancy in sex incidence was to some degree explained by 
the fact that the number of elderly males who come to the 
Clinic is greater than the number of elderly females; this is 
partially explained by the fact that a large number of the 
elderly'’ men come to the Clinic because of prostatic hyper- 
trophy. 

Varying degrees of hy'pertension is the rule among aged pa- 
tients; in a study of 700 patients who were seventy'-five years 
of age and older, the value for the systolic blood pressure was 
found to be 140 mm. of mercury or more in 70.3 per cent of 
the cases and that for the diastolic pressure was found to be 
90 mm. or more of mercury in 40.3 per cent of the cases. 

In order to portray the actual pathologic findings in the 
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senescent heart it seems appropriate to summarize the finding 
reported in a previous study which was based on tlie post- 
mortem findings in 381 cases in which the patients were seventy 
years or more of age. These cases were selected from a group 
of 5,751 cases in which the patients came to necropsy. The 
selection was based on the age of the patients. 

Some degree of coronary sclerosis was evident in all of the 
cases while moderate to advanced degrees of coronary sclerosis 
were revealed in 72.5 per cent of the cases. Fairly definite 
parallelisms between the degree of coronary sclerosis and aortic 
sclerosis occurred, although rather wide variations occurred in 
individual cases. 

Varying degrees of valvular sclerosis occurred in 92.7 per 
cent of the cases. The valves of the left side of the heart were 
involved much more frequently than were those of the right 
side. The mitral and aortic valves were involved in 86.1 per 
cent of the cases, whereas the tricuspid and pulmonic valves 
showed involvement in only 13.9 per cent of the cases. 

Healed cardiac infarcts were discovered in 4 per cent of the 
cases and acute cardiac infarcts which had caused death soon 
after their occurrence were found in 2.9 per cent of the cases. 

Occasionally one sees an extremely old patient who has sur- 


vived coronaiy' thrombosis. In a case recently observed, the 
patient was a man aged ninety-two years, who had had an at- 
tack of coronary thrombosis several months previously, but 
still was found to be in surprisingly good condition. 

Fvidcncc of old, healed endocarditis was disclosed in 3.9 


in-r cent of the cases, but in only 1.1 per cent of the cases was 
the process marked. Pericarditis occurred in only 3.1 per cent 
of the cases. This included instances of chronic adherent peri- 
carditis and acute and chronic fibrinous pericarditis. Acute 
bacterial endocarditis, an incident in generalized sepsis oc 
curred in 1.3 per cent of cases, s^iDhilitic aortitis occurred in 

only 0.8 per cent of the cases and in one case carcinoma had 
metaMasized to the mvocardium runoma had 


It thus becoines evident that the problem of the heart in 
M-ne-cence >s clnefly concerned with arteriosclerotic heart dis 
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disturb the habits and customs of a long life until he has un- 
mistakably ascertained their detrimental influence. Even then, 
gradual modification and compromise may be the subtle and 
successful way of accomplishing the purpose desired. Com- 
plete and prolonged rest in bed should be avoided except in the 
presence of congestive heart failure and acute cardiac infarc- 
tion, as it is a well-established fact that elderly patients are 
very intolerant to complete invalidism. 

Ridiculously strict dietary impositions are undesirable un- 
less such diseases as diabetes, nephritis and so forth demand 
drastic changes in the usual intake of food. Marked reduction 
in diet in order to correct obesity is likewise an undesirable 
procedure in the senescent period of life. The restriction of 
fluids is also undesirable unless congestive heart failure with 
its attendant retention of fluid exists. 

In the medicinal treatment of heart disease which affects 
aged patients, caution must be used in the administration of 
certain medicinal agents, particularly digitalis. It is a well- 
known fact that old people do not tolerate the administration 
of digitalis well and tliat symptoms of intoxication are likely 
to appear after the administration of doses that ordinarily 
would not induce such phenomena among younger patients. 
This not only applies to such well-known symptoms as anorexia, 
nausea and vomiting, but particularly to the signs of cerebral 
intoxication and also to disturbances of cardiac rhythm and 
conduction. The indiscriminate administration of digitalis to 
patients of all ages is to be condemned, but its unnecessary 
employment in the senescent period of life is an unpardonable 
error. The chief indication for administration of digitalis is 
congestive heart failure, especially when auricular fibrillation 
with rapid ventricular rate is present or when the latter is pres- 
ent without cardiac failure. 

Likewise, the use of salyrgan should be carefully controlled; 
however, its skillful employment in congestive failure has re- 
peatedly proved of inestimable value. The determination of 
renal adequacy is always desirable, whenever possible, before 
salyrgan is used. A word of warning is desirable regarding the 
administration of this diuretic to elderly men. It must be re- 
membered that many senescent men have hypertrophy of the 
prostate gland with partial urinary obstruction and that under 
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conditions of profuse diuresis urinary obstruction may become 
complete. Thus, parUcularly when the urinary output is not 
considerably increased, careful palpation of the suprapubic 
region may reveal a greatly distended urinary bladder. Under 
these circumstances, the introduction of an indwelling catheter 
becomes necessary. 

From time to time, elderly patients who have congestive 
heart failure may be literally dehydrated in spite of their 
water-logged condition. The prompt recognition of this fact 
is of utmost importance, for this situation demands the intro- 
duction of fluids in such a manner that they will be rapidly 
available. It is in such cases that the extremely slow injection 
of a hypertonic solution of dextrose into a vein is of great value. 
Dextrose is administered in quantities of 300 to 500 c.c. of a 
15 to 20 per cent solution and may be injected into a vein daily 
or twice daily for several days. 

Administration of dextrose likewise has an important place 
in the treatment of paroxysmal dyspnea. This troublesome 
symptom frequently accompanies both coronary disease and 
In-pertensive heart disease, which affect the aged patient. The 
beneficial effect of dextrose is theoretically based on the fact 
that it replaces glycogen, which is an important constituent of 
heart muscle. Glycogen is rapidly mobilized under conditions 
of anoxemia. 

hlorphine is an extremely valuable drug in the treatment 


of heart failure; its ability to produce rest and profound sleep 
in a case in which the patient is restless and wakeful is well 
imnwn. However, it should be administered cautiously to a 
senescent patient who has heart disease as it occasionally pro- 
duces untoward effects. I have from time to time observed 
riieyne-Stokcs breathing while the patient was under the in- 
Ilnenee of the drug, but this disappeared promptly when the 
actum of the drug became dissipated. Smaller doses than ordi- 
narily used are desirable and less frequent repetition of the 
doM- IS indicated m such cases. 

1 sedatives such as the barbiturates, araytal and so 

(vtth should be admmtstered judiciously, otviug to the fact tha^ 
a iiiild dfhnum mav occur while the artirm nf j ^ 

■nu. iu,.vit,ablo oc^rrence of an 

p^fieits I pS^rdtSn?;: 
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ing factor in the production of these undesirable effects. Under 
these circumstances, the administration of the tincture of opium 
in moderate doses or the use of chloral hydrate frequently is a 
satisfactory solution to the problem. 

The purine derivatives, such as theobromine, theocin, theo- 
phylline, metaphyllin and aminophyllin, can be safely used in 
such cases when indicated, just as they can in other cases in 
which the patients are young. 

It is, of course, necessary to restrict the ph}^ical activities 
of elderly patients. As previously stated, senescence frequently 
accomplishes this through such handicaps as arthritis, disturb- 
ances in vision and so forth. However, numerous patients are 
encountered who, through the enthusiastic yet misguided advice 
of tlieir friends, are encouraged deliberately to seek exercise, 
and who, with the gusto of the true believer, indulge in ridicu- 
lous exertion which is very hazardous and unbecoming to their 
venerable position in life. There is no doubt that this mis- 
guided enthusiasm on the part of many elderly patients results 
in sudden cardiac death or prolonged heart failure and ultimate 
death. 

In this connection it may be appropriate to recall the story 
of the old man who had lived for ninety-eight years and whose 
philosophy of life is recorded in the following narrative. A 
solicitous friend inquired as to what the old gentleman at- 
tributed his longevity. After his usual deliberation he replied 
as follows: “I never stood when I could sit, I never walked 
when I could ride and I never stayed awake when I could sleep. 
In fact the only exercise I indulged in was to be pall-bearer at 
the funerals of my exercising friends.” This point is perhaps 
well taken, although fictitiously exaggerated. 

Nevertheless, with the inevitable premise before us, life 
is a biologic metamorphosis and the individual who deliberately 
seeks great longevity, a questionably desirable goal, must volun- 
tarily gear his activity and enterprise to the ever-changing con- 
ditions of advancing years. I believe that most people do not 
seek an endurance record of this type, but desire to participate 
constructively in life and are only too willing to accept the 
hazards of such a philosophy. 
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DIGITALIS: ITS RATIONAL USE 
Fsedeick a. "Willius 


Notwthstanding the fact that digitalis has been used by 
physicians for a century and a half it is probably the most 
misused drug in the practice of medicine. Since the days o 
William Withering, digitalis generally has been conceded to be 
the most important and the most valuable drug in the treatment 
of heart disease. The main reason for its misuse probably 
lies in the fact that vfe have not as yet thrown off the bonds 
of empiricism. We have been taught that digitalis is the sov- 
ereign remedy in heart disease, and we have been taught also 
its actions, its methods of administration, and certain dangers 
regarding its use. Our chief impression regarding digitalis is 
based largely on the experience that certain patients with heart 
disease are greatly benefited by the use of the drug. However, 
if we analyze our experiences with digitalis more fully, we soon 
recall the fact that we have frequently been puzzled when good 
results from its administration have not been forthcoming. 

The beneficial effects of digitalis in heart disease result 
from changes the drug produces in the various functions of the 
( ardio\-ascular system. IMany actions have been assigned to 
digitalis, and many of these have not withstood the test of time 
and experience, a fact which has undoubtedly contributed to 
the exi'-ting confusion as to its actions and indications. The 
efiei t of digitalis on the diseased heart of man is narrowed down 
to rhree definite actions, the understanding of which greatly 
Muiidifies the indications and contraindications for its use. 

throe actions are; 1, It depresses the function of the 
-ino-auncuhiT and auriculoventricular nodes, resulting in a 
londoncx to slow the cardiac rate. This is, in part, a vagal 
.-ntion It depresses cardiac conduction throughout the 
•• o.mIo ;..nd increases the refractort^ period of both the auricles 
..no t.ii ventricle.'. Depression of conduction, particularly 
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through the auriculoventricular bundle (His), occurs; this 
explains the striking effect of the drug in many cases of auricu- 
lar fibrillation. 3. It increases the amplitude of cardiac con- 
traction. It tends, also, to restore tonus, apparently because 
of its direct action on heart muscle. 

Digitalis does not exert a constant effect on blood pressure; 
a rise may occur as part of the improvement of cardiac func- 
tion and general circulation. Likewise, its effect in the pro- 
duction of diuresis is not a result of stimulation of the renal 
epithelium, as was formerly believed, but again results from 
the more normal behavior of the renal and the general circu- 
lation. 

The effect of digitalis on the diseased heart is veiy different 
from its action on the normal heart, and also from its effect 
on the heart of the experimental animal. In order to compre- 
hend the action of digitalis on the impaired heart it is necessary 
to analyze critically the various actions that the drug may 
exert, and also to comprehend fully the various underlying dis- 
orders leading to heart failure. 

Considerable difficulty is at times encountered in definitely 
establishing the basis of heart failure, and not infrequently 
failure results from a combination of conditions that must be 
determined in their proper relationships. The physician is 
often too willing to rest after he has satisfied himself that a 
failing heart is the cause of the patient’s symptoms, and he 
may make little, if any, attempt to identify the type of lesion. 
One of the most important factors in the misunderstanding re- 
garding heart disease and its management has been this appar- 
ent indifference to determining the etiologic factor or factors 
responsible for the existing cardiopathy. 

The preparations of digitalis most commonly used are de- 
rived from the leaves of Digitalis purpurea, although prepara- 
tions from the leaves of Digitalis lictea have been used and are 
presumed by some to have less tendency to produce nausea and 
vomiting. 

A tincture of digitalis of established potency and of knorvn 
date of manufacture is a very satisfactory preparation. Its 
administration is simple, and conveniently permits changes m 
dosage. _ , 

The infusion is the oldest of the preparations of digitalis. 
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It has been found to be an unreliable preparation, when made 
by accepted methods, owing to its instability and to the great 
variations in its potency. Some pharmacists prepare the in- 
fusion from the fluidextract, which results m a product of a 
potency totally different from that of the offici^ infusion and 
which is no longer comparable to it. An infusion made from 
the fluidextract has a greater digitoxin content than the official 
infusion. The relative value of the standard tincture and of 
the infusion of digitalis has been investigated by Weiss and 
Hatcher. By their method an infusion of digitalis was pre- 
pared that in all respects compared favorably with the standard 
tincture, and when it was kept in completely filled, hermetically 
sealed bottles it remained unaltered for nearly two and a half 


years. 

The use of powdered leaves of digitalis in capsules and 
standard tablets are also satisfactory methods of administer- 
ing the drug. 

Digitalis may be administered intramuscularly or intra- 
venously, although indications for the employment of these 
routes are less frequently encountered. These methods of ad- 
ministration usually presuppose the presence of an emergency 
in which the physician has had little or no time for the careful 
analysis of his patient. It is always possible in a case of acute 
heart failure that the basis of the condition might definitely 
contraindicate the use of digitalis. The intramuscular and the 
intravenous method may be employed with safety when the 
clinical status of the case is well established, but in the majority 
of instances it has little advantage over the oral method of 
administration. Pardee has pointed out that the promptness in 
action which follovi’s injection is more dependent on the large 
si-e of the dose given than on the greater promptness with which 
the drug comes in contact with the heart muscle. My experi- 
ence has put me in full agreement with this statement 

Chrtc. in a comparative study based on the rate of slowing 
caused by d.pnabs. showed that an effect was evident within 
three to lour hours attcr mtravenous administration, in about 
iour bouts alter tnlramuscular administration, and in ab™ 
MX iiour- after oral administration. 

There is no reliable evidence that proprietary preparations 
el me, tabs have any advantage over official pr^araLs 
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The use of compound tablets containing digitalis in combi- 
nation with other drugs is to be condemned, as analysis of their 
constituents so often reveals the presence of these drugs in such 
ridiculously small amounts as to be pharmacologically inactive. 

Studies dealing with the absorption of digitalis from the ali- 
mentary tract of man have been carried on by several investi- 
gators. It has been shown that the galenical preparations of 
digitalis are absorbed with sufficient uniformity to allow the 
estabh'shment of an average, total therapeutic requirement of 
the drug, even for samples from various sources and of dif- 
ferent activity. Eggleston and Wyckoff showed that a satis- 
factory, average total dose, expressed in terms of the “cat- 
unit” of activity for each pound of the patient’s weight, was 
possible when high-grade tinctures were used. The absorption 
of average tinctures was variable. High-grade tinctures, in 
sufficiently large doses, revealed definite action on the heart of 
man within two to four hours after oral administration. Tinc- 
tures of less activity required five or more hours for their effects 
to become manifest. 

It must be clearly understood that the first evidence of the 
action of digitalis does not imply the full therapeutic effect, 
as this is rarely obtained in less than twenty-four or forty-eight 
hours, and tlien only when larger doses are employed. 

In the administration of digitalis the difficulty encountered 
at times in establishing a method whereby the patient is suf- 
ficiently held under the action of the drug without eliciting the 
toxic symptoms of overdosage is well known. The rate of 
elimination from the body or the degree of destruction in the 
body have been unknown quantities. 

Pardee, in studying the rate of disappearance of digitalis 
from the body, found that approximately 0.1 to 0.2 gm. is lost 
in twenty-four hours. These results would imply that at least 
0.15 gm. (1.5 c.c.) would be the required daily dose necessary 
to maintain a digitalis effect after the full therapeutic effect had 
been obtained. 

The establishment of the diagnosis of heart disease is fre- 
quently considered the indication for the administration of digi- 
talis. Such a criterion is absolutely fallacious and frequently 
results in serious difficulty. No method of treatment is at- 
tended by greater hazards than the indiscriminate and improper 
administration of digitalis. 
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The two striking indications for the employment of digitalis 
are the presence of congestive heart failure and the presence of 
auricular fibrillation with rapid ventricular rate. This state- 
ment requires modification, as at times in rapid auricular fibril- 
lation the administration of the drug must be cautious or, 
perhaps, it must be withheld. As previously stated, the estab- 
lishment of a definite diagnosis of the t3q)e of lesion is of pri- 
mary' importance. 

The exhibition of digitalis, in cases of acute heart failure, 
before the exact cause for the failure is determined is not with- 
out danger. Heart block, sudden failure from coronary occlu- 
sion, and intense hyperthyroidism, especially if crisis is present 
or impending, are clear-cut contraindications to its use. 

The presence of auricular flutter invariably demands medi- 
cation with digitalis, and often very large doses and prolonged 
periods of administration are necessary and are well tolerated. 
These observations suggest that the elimination of digitalis in 
flutter is perhaps more rapid than in other disorders of cardiac 
action. 

In general, although this statement is not without exception, 
digitalis is more effective for young and middle-aged patients, 
especially those with the heart failure of valvular disease, than 
for older patients with hypertensive, coronary, or syphilitic 
cardiovascular disease. 

There is no doubt that digitalis may be of benefit in cases 
of failure when the cardiac rhythm is regular. This fact was 
emphasized b}' Christian and I believe has been the experience 
of all who have used digitalis. 


My experience with digitalis has led me to be cautious in 
its administration to older patients, and has led me to give 
moderate doses over periods that have not been too prolonged 
One of the signs of excessive administration of digitalis is 
the appearance of premature contractions or extrasystoles 
When caused by digrtalis. they usually occur paired r^th the 
nortnal beats and result in the so-called coupled rhythm The 
presence of premature contractions, however, occurring in a 
case in winch the patient has not received digitalis re^centlv 

rihirdn,""""'’""' " " fofthe exhibit 


Diciiali- has little or no value in 


paroxysmal tachycardia. 
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The preoperative digitalization of patients with cardiac 
disease is to be condemned as a routine practice. Several ob- 
jections to this become evident at once. In the majority of in- 
stances, the preoperative administration of digitahs is unneces- 
sary and involves, therefore, an unnecessary loss of time for 
the patient, with the attendant financial burden. As previously 
stated, many older patients do not tolerate digitalis well, and 
if it is indiscriminately given, they may be in a less favorable 
condition to meet operation. If it is recalled that little can be 
anticipated from the exhibition of digitalis except in cases in 
which heart failure is present or has recently been present, the 
chief contraindication to this procedure becomes evident. If 
heart failure exists, operative intervention is positively contra- 
indicated, and then only after cardiac function has been re- 
established by proper treatment. 

It is my belief, therefore, that the indications for the routine 
preoperative digitahzation of patients with heart disease lack 
scientific and clinical confirmation, and that this routine should 
be discouraged. 

Likewise, the routine administration of the drug in cases 
of pneumonia is not to be encouraged. Controlled studies have 
failed to demonstrate any justification for continuance of the 
procedure. When heart disease and pneumonia coexist, and 
the situation is such that under ordinary circumstances the heart 
would demand digitalis, or the additional load imposed by pneu- 
monia threatens heart failure, it should be employed intelli- 
gently. We must not lose sight of the fact that the patient 
with pneumonia may be extremely toxic, and that the addition 
of a toxic drug in a full therapeutic dose may lead to disaster. 

As previously stated, the oral method of administration of 
digitalis is the one of choice. Many patients have failed to 
receive benefit because too little digitalis has been given; less 
frequently, harm has resulted from its administration in exces- 
sively large doses. 

Eggleston demonstrated the possibility of giving relatively 
large doses of the drug, and his method of administration is 
known as the Eggleston method. The strength of the prepara- 
tion employed is determined in cat units, and from this the dose 
is calculated for man. \\rhen the standardized tincture is used, 
the average requirement in oral administration for production 
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of the full therapeutic effect or minor toric action is about 
0.146 c.c. for each pound of the patient’s weight. For examp^ e, 
a patient weighing 150 pounds (68.1 kg.) would require 
21.9 c.c. of the tincture. The calculated total dose is given in 
divided portions: the first dose is half the total dose; tire sec- 
ond, which is given six hours later, is half the remainder, and 
the third and fourth doses, given at intervals of six hours, are 


half the second dose. 

Eggleston’s method has been modified in numerous ways, 
although the general principle of the method has been main- 
tained. 

These methods of administering relatively large doses of 
digitalis over short periods are not without objection. Their 
justification implies that the patient has been carefully exam- 
ined and that Ae cause of heart failure has been fully deter- 
mined. After the total calculated dose has been given, means 
do not exist whereby the action of the drug may be modified, 
and notwithstanding various opinions the onset of toxic symp- 
toms is highly undesirable, and at times, hazardous. 

In the majority of cases of cardiac disease in which digi- 
talis is indicated, sufficient time may safely be consumed to 
administer smaller individual doses over a longer period of time. 
Experimental studies have shown that full therapeutic effects, 
without toxic symptoms, can be obtained with standard prepa- 
rations in doses of 1.5 gm. (22 grains) of the leaf, or 15 c.c. 
(225 minims) of the tincture. These therapeutic effects may 
be obtained even if digitalis has been employed in the same 
c.^se , however, at least two weeks without digitalis must be 
allowed to elapse between the two periods of administration of 
the drug. The administration of 1 to iVo grains of the leaf or 
1 5 to 2 c.c. of the tincture three times daily is a satisfactory 
and va(c method in most cases. ^ 


After the development of the therapeutic effect, the problem 
of mamtammg the action of digitalis without the onset of toxic 
ph.'nomcna pre.^enis itself. Numerous methods of administer- 
inc tin- drug have been employed, but in general two plans are 
ad.yted Eignalis may be given daily, in doses sufficiently 
luce tu nnunta.n ,ts efiect over relatively long periods of time 
-n larcer doj> may be employed, and may be given for I few 
. -nM OUve <. 3 * Vrttt. regular periods ot withdrawaT 
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In order to obtain satisfactory results, the method of adminis- 
tration must be selected to meet the needs of the individual 
case. In my experience, the second method has proved satis- 
factory. The individual dose, administered three times daily 
for the necessary number of consecutive days each week, is 
readily adapted to varying conditions. 

The daily administration of ridiculously small doses of 
digitalis is without scientific support and should not receive 
encouragement. 

It is important to emphasize the great discrepancies in 
dosage that may occur from the use of ordinary medicine 
droppers. This unreliable method is to be condemned, as it 
has been a significant factor in the inadequate administration 
of digitalis. Some physicians have presumed that a minim of 
the tincture of digitalis, as measured in a calibrated vial, corre- 
sponds to a drop as delivered by the average medicine dropper. 
That this method is unreliable can be proved by anyone by 
filling a calibrated vial to a given capacity in minims, using 
several droppers. Discrepancies of from five to fifteen drops 
will be observed. The position in which the dropper is held, 
vertically, obliquely, or horizontally, also results in a discrep- 
ancy. Graduated vials are readily available and one should 
be prescribed with the digitalis; it is easy to instruct the patient 
in its use. 

Under certain conditions digitalis may be given satisfac- 
torily by rectum. This method of administration is particularly 
applicable if nausea and vomiting are present from other causes. 
Essentially the same dosage used in oral methods may be used. 
In order to simplify this procedure, the total daily dose may be 
given at one time, with 20 to 25 c.c. of water added. 

The intravenous and intramuscular injection of digitalis 
has already been discussed, and I wish to emphasize that the 
indications for this mode of administration occur only occa- 
sionally. 

TOXIC EFFECTS 

Every physician should understand the toxic effects of digi- 
talis. Certain symptoms of overdosage are well known; name- 
ly, anorexia, nausea, vomiting, and diarrhea. The occurrence 
of' coupled beats as toxic manifestations has also received con- 
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siderable emphasis, and likewise the occurrence of partial or 
complete heart block. Other toxic effects are not so well knorvn 
and merit considerable emphasis, owing to the fact that they 
often occur independent of such well-known symptoms as 
nausea and vomiting. 

Occasionally, during the administration of digitalis, par- 
oxysms of tachycardia occur which have been known to termi- 
nate in death. The paroxysms have been identified as arising 
in the ventricles. The occurrence of these phenomena during 
the course of administration of digitalis in a case in which the 
patient was not hitherto subject to them, indicates a profoundly 
toxic effect of the drug. 

The toxic effects of digitalis on the brain and certain nerv- 
ous tissues are important to recognize, as the continued ad- 
ministration of the drug when toxic effects are present, often 
results fatally. Prominent among these are disturbances in 
vision. They consist of dimness of vision, inability to focus 
the eyes, difficulty in identifying objects, and the presence of 
scotoma, diplopia, and so forth. Yellow and green vision are 
striking, and are often alarming manifestations of intoxication 
until digitalis. 

Toxic cerebral effects of digitalis are not as yet fully ap- 
preciated and are of the utmost importance owing to their 
seriousness. In older medical writings, allusions are found to 
the so-called cardiac psychoses, some instances of which 


were probably the result of intoxication with digitalis. The 
first symptoms usually are restlessness and increased nervous 
irritability; periods of disorientation regarding time and place 
>^000 follow. These manifestations are frequentiy supplanted 
by stupor, from which the patient does not recover. Visual 
disturbances may or may not be associated phenomena Toxic 
cerebral symptoms may occur without the more usual signs of 
by digitalis. The onset of any of these symptoms 
de.irly indicates immediate discontinuance of the drug for the 
tmn- at leas,, and the prompt clearance of tie tissues; this may 

a, ttmesbe posstble by the daily intravenous admini tration I{ 
Inpertomc glucose solution. 
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treatment of irePHIUTIS 
Edwin G. Bannick 


Within the past twenty-two years there have been dis- 
tinct advances in the classification and treatment of nephritis. 

In 1914, Volhard and Fahr assembled the known clinical, 
laboratory, and pathologic data and reclassified the various 
types of nephritis. Since then there have been numerous other 
similar classifications subdividing the old acute nephritis, 
chronic parenchymatous nephritis, and chronic interstitial 
nephritis into smaller groups. There have been many argu- 
ments concerning the pathologic changes in the various forms. 
New terminology^ such as nephrosis has appeared. Much has 
been witten about hypoproteinemia and a decrease in the os- 
motic pressure of the serum as important factors in the pro- 
duction of edema. Frequent reference has been made to hyper- 
clioleslcrolemia, inversion of the albumin-globulin ratio in the 
scrum, and decreased basal metabolism. Many articles have 
dealt with various phases of hypertension. Numerous diuretics 
have been made available. All of these have resulted in in- 
creased knowledge of the pathologic changes, the prognosis, 
and the treatment of the different types of nephritis, but un- 
fortunately they also have caused some confusion in the minds 
of many physicians, particularly those who are not specializing 
in this field, who may feel that the problem is too complicated 
for the average physician to handle, especially if he does not 
have ready access to numerous laboratory procedures. I am 
firmly convinced, however, that this is not correct. Undoubt- 
<-dly . some special data are at times of distinct value in accurate 
diacm.M. and prognosis, and yet from the practical standpoint 
moM patients who have nephritis can be well treated bv anv 
phy.Mcian who will avaU himself of the measures at his di^osal 
and uho .. familiar with the general principles underlying the 
Pte..m treatment of renal disease,. I, therefore, 
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these general principles and mention the therapeutic measures 
which I think should receive consideration. 

The classification in the Tabulation is a practical clinical 
arrangement which I have found very useful in the treatment 
of nephritis. 

TABULATION 

Clinical CLASstncATiOK of Nephritis 

I. Acute nephritis (old classification: also acute nephritis): 

(A) Acute diffuse glomerular nephritis. 

(B) Acute nephrosis. 

1. Acute chemical nephrosis. 

2. Acute toxic nephrosis. 

II. Chronic nephritis: 

(A) Chronic nephritis wth edema (old classification: chronic paren- 

chymatous nephritis) : 

1. With little or no retention of nitrogen: 

a. Lipoid nephrosis. 

b. Mixed nephrosis. 

2. With retention of nitrogen (chronic glomerular nephritis). 

(B) Chronic nephritis without edema but wdth retention of nitrogen 

(old classification: chronic interstitial nephritis): 

1. Chronic glomerular nephritis. 

2. Arteriosclerotic nephritis. 


ACUTE NEPHRITIS 

It is essential to differentiate the two forms of acute neph- 
ritis referred to in the Tabulation. This is advisable both from 
the standpoint of treatment and prognosis, and it is not diffi- 
cult to do in most instances. 

Acute Diffuse Glomerular Nephritis. — This type of 
nephritis is characterized by hematuria, albuminuria, and usu- 
ally by some edema, hypertension, or retention of nitrogen, or 
all of them. In other words, it is a diffuse disease and not one 
that is limited to the kidneys. The onset is usually abrupt and 
is often preceded by some demonstrable etiologic factor, such 
as acute tonsillitis or some type of streptococcus infection. It 
is true that in some instances edema, h5TJertension or even the 
evidence of retention of nitrogen may not be very striking but 
careful examination and observation should reveal the presence 
of one or more of them. This finding together with a significant 
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hematuria and albuminuria is sufficient to establish the diag- 


nosis. 


I shall consider treatment somewhat in the form of an out- 
line in order to compare it with the treatment of the other forms 
of nephritis which are to be described. 

General Measures .— patient should be put to bed and 
kept warm. It is oftentimes advisable to use light flannel gar- 
ments for this purpose. The len^h of time that the patient 
should be kept in bed is rather disputable, but in general the 
tendency has been to allow these patients to get up much too 
soon. The patient and the relative must be given to under- 
stand that this disease, if properly handled in the early stages, 
is curable in the majority of instances but that, if allowed to 
become chronic, it is incurable and ultimately fatal. It would, 
of course, be desirable to keep such a patient in bed and warm 
until no abnormalities could be noted in the urine, blood pres- 
sure, or renal function, but this is at times impractical and per- 
haps often unnecessary. The patient should, however, be kept 
in bed until the edema has disappeared, until the blood pressure 
is normal, until the free output of urine is established, until 
hematuria has subsided or markedly diminished, or until there 
is unmistakable evidence that the disease has changed into the 
chronic stage. I^Tlen the patient is finally allowed to get up, 
precaution should be taken to see that he is kept warm and 
that his activities are increased very slowly and cautiously. I 
have seen numerous cases of acute nephritis in which the pa- 
tients made a splendid temporary recovery but the disease 
became chronic because the patient engaged in active work, 
oftentimes heaw farm work which was associated with chill- 
ing and exposure. In the early stages it is advisable to keep 
the bowels open by the use of mild laxatives, but I have not 
been impressed nnth the value of any purging, and this has 
been the experience of numerous other physicians. 

, —In the cases of mild nephritis, little dietary restric- 
tmn 1. nc^cessarx- The diet should be adequate in amount and 
\arut> wuh only a little reduction in the protein content' 

-u n .ome restriction of fluids is desirable. In cases of severe’ 
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acute nephritis the immediate objective of the diet should be 
to put the kidney at rest as much as possible. Volhard, in 
Germany, usually gives the patient nothing by mouth for from 
three to five days, and Ellis, of England, gives only a pint of 
orange juice daily for ten to fourteen days. I have not deemed 
it necessary to restrict the patient as much as this, but I agree 
with the general principle of food and fluid starvation in the 
early stages of severe nephritis. I have usually prescribed only 
small amounts of fruit or fruit juices by mouth for the first 
few days and then have gradually increased the diet, but the 
protein content is kept low (around 30 gm. daily), the salt 
is restricted, and the diet, of course, is kept free from condi- 
ments, extracts, and irritants of all kinds. After a couple of 
weeks the protein content and the caloric value of the diet 
should be increased until the patient is taking an adequate 
diet with only moderate restriction of protein and salt. 

Fluids . — In cases of severe nephritis the ingestion of fluids 
should be markedly limited for the first few days for the same 
reason that the diet is restricted. After a few days, how- 
ever, the fluids should be gradually increased, depending on 
the degree of oliguria and the amount of edema that are pres- 
ent. There has been a general tendency to give too much 
fluid in the early stages of this disease. I do not advise giving 
more than 2,500 c.c. of fluid during twenty-four hours, and this 
quantity should be given only later when the patient is excret- 
ing a considerable amount of urine and when there is no edema. 
It seems reasonable that if the patient is receiving 2,500 to 
3,000 c.c. of fluid daily and is excreting only 200 to 300 c.c. of 
urine daily, without any excessive loss of fluid through the 
other channels, an imfavorable situation will result. Under 
these circumstances, I think the amount of fluid should be 
reduced again. I have seen numerous instances in which 
such a fluid imbalance has been allowed to persist for a con- 
siderable length of time without any demonstrable peripheral 
edema, and yet at necropsy the patient was found to be 
markedly water-logged. In case the oliguria persists, it is 
advisable to give some of the fluids intravenously in the form 
of hypertonic solutions. It is advisable to begin by using a 
10 to 20 per cent solution of dextrose. If the oliguria is 
marked, 500 c.c. of a 20 per cent solution of dextrose should 
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be given intravenously. If it is not marked, /^O c.c. or even 
1 000 cc of a 10 per cent solution of dextrose may be used 
ii^tead. In some cases in which the condition is obstinate, 
sucrose has seemed to produce even better results, because the 
diuretic effect of the hi^ertonic solution of sucrose is main- 
tained much longer than that of dextrose, inasmuch as sucrose 
is not utilized by the body as is dextrose, and must be largely 
excreted through the kidneys. The solution of sucrose must be 
carefully prepared, however, and in cases in which thi? ha:- 
been done, I have not had any unsatisfactory' ex-periences with 
it either in the way of toxic reaction or renal damage. If 
there is persistent oliguria and considerable retention of nitro- 
gen, there is usually an associated acidosis, in which case it 
also is advisable to administer 300 to 500 c.c. of 5 per cent 
solution of bicarbonate of soda intravenously. 

Diuretics . — Apart from the intravenous administration of 
the hy'pertonic solutions which have been mentioned, diuretics 
are for the most part not indicated. I do not believe that other 
diuretics are of much value unless there is considerable edema, 
and this is not true in the vast majority of cases in which the 
treatment is well managed. The field for diuretics is in cases 
in which there is edema and not in those in which there is 
acute oliguria. The administration of salyrgan, a compound 
of organic mercury, is distinctly contraindicated and would 
likely produce further damage if used, and I have noted little 


value from the acid-producing salts (ammonium nitrate, am- 
monium chloride, and calcium chloride) or from potassium 
nitrate, or the definitely alkaline diuretics, and if any of these 
are not very carefully administered, toxic symptoms will result 
in cases in which there is oliguria. The use of the xanthine 
diuretics in these cases also has resulted in considerable con- 
troversy. It has been argued that they are renal irritants and 
therefore are likely to result in further damage to the kidneys' 
I have not been particularly impressed with this fact mvself 
and as a result of this have used some of the xanthine diuretics 
m some instances of oliguria in acute glomerular nephritis 
but I have not been much impressed with the benefits obtained 
In some cases where there is considerable hypertension S 
evidence of myocardial insufficiency adrninist^m t •Fi- 
nlay produce much benefit. ’ digitalis 
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Special Symptoms . — The special symptoms that require 
further consideration are anuria and convulsions. Anuria is 
fortunately rare, but when it occurs it presents a very serious 
and difficult therapeutic problem. Of course, it is advisable 
first to catheterize the patient to be sure that anuria actually 
exists. Then, it is advisable to administer some hypertonic 
solution intravenously, as previously mentioned, that is, 
500 c.c. of a 20 per cent solution of dextrose, 350 c.c. of a 
30 per cent solution of dextrose, or 400 to 500 c.c. of a 25 per 
cent solution of sucrose. It is often advisable to precede the 
intravenous injection of the fluid with a venesection and the 
withdrawal of 400 to 500 c.c. of blood. This is particularly 
true in cases in which there is acute h 5 q)ertension. Intra- 
venous administration of a 5 per cent solution of sodium 
bicarbonate is advisable if the anuria persists. Surgical decap- 
sulation of one or both kidneys should, of course, receive 
serious consideration in the face of persistent anuria. How- 
ever, the selection of suitable patients for this operation is very 
difficult. If one can be sure that he is dealing with an acutely 
swollen kidney, and if the conservative measures which have 
been outlined have failed to produce satisfactory results, and if 
the patient is steadily losing ground, this surgical procedure 
should be instituted before the patient’s condition becomes 
hopeless. This procedure has unquestionably resulted in the 
recovery of patients who otherwise would certainly have died. 
It should be borne in mind, however, that many times, when 
the surgeon was about to perform such an operation and before 
it was done, spontaneous diuresis has occurred. In many other 
instances the patients have been poorly selected so that the kid- 
ney was not found to be acutely swollen and tense, and no bene- 
fit has resulted from the decapsulation. Diathermy and very 
light doses of roentgen rays over the kidneys have been recom- 
mended, but I have failed to see any significant benefit in 
the few cases in which I have tried these measures. 

In my experience convulsions are not common during acute 
nephritis which affects adults. Several measures must be con- 
sidered in the treatment of convulsions when they do occur. 
First of all, it b advisable to see that the patient is propped 
up in bed wdth his head well elevated. This is particularly true 
if considerable edema is present. Sedative drugs, such as 
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chloral hydrate or the barbiturates, are, of course, indicated. 
The latter drug is given subcutaneously or even intravenous > 
in certain instances. Venesection followed by the intravenous 
injection of a hypertonic solution of dextrose is often beneficial. 

In these instances I prefer the intravenous admini.-tration of 
small amounts of a strongly h^Tertonic solution of dextro.-e. 
for example, 250 to 300 c.c. of a 25 or 30 per cent solution, 
after the withdrawal of 400 to 500 c.c. of blood. I have seen 
lumbar puncture with the withdrawal of some cerebrospinal 
fluid stop a series of convulsions in several instances, and 
peculiarly enough, it may do so even when the cerebrospinal 
fluid is imder no demonstrable increased pressure. Magnesium 
sulfate administered intramuscularly has been used with benefit 
by some physicians, but I have not had occasion to use it. 
The dose recommended is 0.2 to 0.4 c.c. of a 25 per cent 
solution for every kilogram of body weight. This may be 
repeated in two to three hours if necessary. 

Removal of Foci oj Infection . — ^Lastly in the management 
of acute diffuse glomerular nephritis, the problem of removal 
of foci of infection must be considered. Definite foci of infec- 
tion should be eradicated. In the past it has been the policy 
to postpone removal of the focus until the attack of nephritis 
was well under control and until the hematuria and albumin- 
uria had markedly diminished, but more recently there has 
been a feeling among many physicians working in this field 
that early removal of significant foci is desirable. A few years 
ago I discussed this problem at some length with Professor 
Nonnenbruch, of Prague, who has had a large experience in the 
management of renal disease, and he was convinced that 
prompt removal of significant foci in such cases was not 
dangerous but distinctly advisable. At the clinic we have 
removed foci of infection somewhat earlier than formerly and 
yet we stiU prefer to remove them after the acute process has 
largely subsided unless the focus shows a very active infection 
and the hematuria is profuse, in which case early removal of 
he focus is indicted. In cases of very mild nephritis in which 
there are no abnormal findings except albumiLia and hem-' 
aturia prompt removal of significant foci of infectil ^e- 
quently resulL. in a rapid cure without the necessity ormuA 
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else in the way of treatment, but subsequent dose rechecking 
of such cases is advisable. 

Acute Nephrosis. — Two types of this form of nephritis 
can be distinguished according to the etiology, namely, acute 
chemical nephrosis and acute toxic nephrosis. 

Acute Chemical Nephrosis . — ^The most frequent cause of 
this condition is ingestion of bichloride of mercury. Other 
poisons which can produce it are uranium salts, chromium 
salts, arsenic, tartrates, phenol, and fluorides. The clinical 
picture is that of azotemia and oliguria which may become an 
actual anuria. The small amount of urine may contain 
albumin, blood, and casts as a result of the tubular necrosis. 
Edema and hypertension are rare except as late phenomena in 
cases in which the condition is poorly managed or proves fatal. 

The therapeutic indications are chiefly twofold: (1) the 
prompt removal of as much as possible of the poison from 
the gastro-intestinal tract and neutralization of the remainder 
by proper antidote when possible, and (2) the treatment of 
the acute anuria, which has been described in the treatment 
of anuria in the preceding pages. Of importance in the treat- 
ment of poisoning with bichloride of mercury is the announce- 
ment by Rosenthal of an effective antidote for this substance. 
The antidote is sodium formaldehyde sulfoxylate (a powerful 
reducing agent) which reduces the toxic preparations of mer- 
cury to the mercurous state and to metallic mercury. The 
patient’s stomach should be washed promptly and 200 c.c. 
of a S per cent solution of this antidote should be left in the 
stomach. This may be followed by the intravenous injection of 
10 gm. of this preparation in 100 to 200 c.c. of distilled water. 
This may be repeated if the condition is severe. This treat- 
ment is highly effective as late as two hours after the ingestion 
of the poison and should be tried even if a longer period has 
elapsed. 

Acute Toxic Nephrosis . — \\'hereas acute chemical nephrosis 
is fortunately rare, acute toxic nephrosis is very common, in 
fact, this represents one of the most common clinical forms of 
acute nephrosis or nephritis which the physician is called on 
to treat. It occurs in the course of many severe types of 
toxemia, as peritonitis, jaundice, empyema, septicemia, to.y'c 
gangrene, intestinal obstruction, pneumonia, malaria. Clinic- 
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ally, this form of nephritis differs from acute diffuse glomerular 
nephritis chiefly in the absence of such extrarenal f 3 Ctor= a.^ 
hypertension and edema, although edema may occur atcr i 
excessive amounts of fluid and salt are allo^\ed v.ith per^l5tcn 
oliguria. Urinalysis also does not reveal the degree of al- 
buminuria and hematuria commonly seen in cases of acute 
diffuse glomerular nephritis. In some instances a moderate 
albuminuria occurs, but hematuria is absent or slight. As in 
the cases of acute chemical nephrosis, the characteristic 
clinical findings are oliguria and retention of nitrogen. The 
severity of the symptoms varies greatly, there may be mild 
simple febrile albuminuria with good renal function or there 
may be fatal anuria and uremia. Pathologically, the renal 
changes also are not consistent. If the underlying eliologic 
factor can be corrected, the recovery is usually prompt and 
complete. Acute toxic nephrosis, therefore, may present an 
entirely different problem from that of acute diffuse glom- 
erular nephritis and does not usually require the rigid man- 
agement of the latter. The treatment otherwise is similar to 
that of acute oliguria in the more diffuse form of tlie disease 
with the exception that a more liberal fluid intake is advisable. 
This, however, as in the other group, depends on the degree 
and persistence of the oliguria. I think it is advisable to give 
2,500 to 3,000 c.c. of fluid daily in such cases provided the 
output of urine increases proportionately, and if it does not, 
the intake of fluids must be gradually reduced so as to prevent 
the patient from becoming water-logged. During the period 
of oli^ria it is advisable to restrict the intake of both salt and 
protein. Diuretics of the xanthine group are often of benefit 
in these cases. Of this group I prefer to administer theophyl- 
line-ethylenediamine (aminophyllin, euphyllin) in doses of 
0.2 gm. three to five times daily. _ If the drug cannot be admin- 
veno^ly^' nrouth, it may be given subcutaneously or intra- 

CHRONIC NEPHRITIS 

Before taking up the various types of thi^ mnU-.- t 
would like to emphasize two broad general nnnrTl^ ^ 
govern its management. If the pfivsirijm • 
miUar tee principles, he 
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rational manner without necessity of a large amount of labora- 
tory data. These broad general principles as applied to the 
treatment of chronic nephritis are as follows: (1) edema calls 
for the use of diuretics, rigid restriction of salt, some restric- 
tion of fluids, and of itself does not call for any restriction of 
protein; (2) retention of nitrogen of itself calls for restriction 
of protein, no restriction of salt, liberal administration of 
fluids, and no diuretics. 

First, I wish to consider the cases of chronic nephritis with 
edema. This group for therapeutic reasons is divided into 
those with little or no retention of nitrogen and those with 
retention of nitrogen. The former includes those rare cases of 
chronic lipoid nephrosis in which the condition is handled in 
practically the same manner. 

Chronic Nephritis with Edema Having Little or No 
Retention of Nitrogen. — The most progress in the treatment 
of chronic nephritis in recent years hgs been made in this group 
because of the knowledge of the role of the decrease in the 
serum protein in the production of edema and because of 
numerous suitable diuretics which have been developed. Al- 
though Bright himself, in his early writings, was aware of the 
decrease in the plasma proteins in these cases, for the most part 
patients who belong to tliis group have been badly managed 
for many years. Presenting themselves to the doctor with 
marked edema and marked albuminuria, the doctor was very 
likely to prescribe a diet rigidly restricted in protein because 
they had Bright’s disease, and the doctor had been taught that 
patients who had Bright’s disease should have very little pro- 
tein. Epstein’s contributions, based on Starling’s earlier ob- 
servation (1895-1896), opened up a new field of thought in 
the management of these patients. Starling showed that it is 
presumably the osmotic attraction of the plasma proteins for 
water that balances in the capillaries the hydraulic pressure 
tending to force the fluid out into the tissue spaces, and that 
when the protein osmotic pressure weakens, because of de- 
crease in concentration of protein, undue amounts of fluid are 
likely to pass out into the tissues. Epstein (1917) made clin- 
ical application of Starling’s e.xperimental and theoretical work 
by obser\dng a marked deficit in plasma protein in cases of 
chronic nephrosis in which there was noncardiac edema. These 
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observations have since been confirmed by ^ , 

found further that the serum albumin was dimini^hc 
and that there was, therefore, a tendency to inversion of the 
normal albumin-globulin ratio with still further J^ccrea^c 
the serum osmotic pressure. Govaerts (1924) showed that 
the albumin exerts four times as much osmotic pressure per 
gram as does the globulin. Epstein postulated that the de- 
crease in the serum protein ^Yas attributable to loss of huge 
amounts of albumin through the kidney and, therefore, in 
place of a restricted protein diet which would further increase 
the serum protein deficiency, the patient should have a %er\ 
high protein diet. 

Time has shown that tlie hypoproteinemia is not entirely 
attributable to loss of albumin through the kidneys and that 
the value for the serum protein is not easily or uniformly ele- 
vated simply by the ingestion of an excess of protein. The 
ability of the patient to metabolize and utilize the protein given 
is, of course, a very important factor and experience has taught 
us that very high protein diets are unnecessary and may 
actually be harmful in some instances. On the other hand, 
since in these cases there is little tendency to retention of the 
end-products of protein metabolism and since the values for the 
serum protein are consistently low and there is considerable 
loss of albumin in the urine, the protein should not be re- 
stricted. The diet, therefore, should contain ample protein to 
insure a positive nitrogen balance with an additional supply 
available for storage. Approximately 100 gm. daily seems to 
be adequate for the average adult, and this amount is usually 
well tolerated by the patient. A rigid restriction of salt is also 
very important in controlling the edema. 

The influence of a rigid restriction of salt on nephritic 
edema has been known for a long time, and further comment 
is unnecessarj’^ except to emphasize this fact and to point out 
that the food must be carefully prepared without the addition 
of any salt if the best results are to be obtained, and the butter 
must be free of salt. Fluid should be moderately but n^t 
rigidly restricted. Some physicians notaKEr r i ^ 
N-ewbutgh, a, the University of e ""‘a 

opinion that liberal amounts of fluid should Hp 
H .he sait is ntarher.,. -iricie/l^ir^XX-i^^^S 
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elimination of salt and with it water. My experience has heen 
that the edema is more easily controlled with moderate re- 
striction of water in addition to rigid restriction of salt. 

Diuretics. — Diuretics are usually indicated, in fact, this 
group of patients presents the chief field for the use of diuretics 
in nephritis, and numerous ones are available. At the clinic, 
we prefer the acid-producing salts (ammonium chloride and 
ammonium nitrate) or potassium nitrate and potassium chlo- 
ride, which produce a mildly alkaline reaction. The nitrate 
salt in each group is the more effective diuretic. These salts 
will cause an increased elimination of salt and water in most 
instances. They are given by mouth in doses of from 8 to 
12 gm. daily (ammonium nitrate usually is given in doses of 
8 to 10 gm. daily, and potassium nitrate in doses of 10 to 
12 gm. daily) and can be administered over a prolonged 
period with benefit and with safety if the patient is closely 
observed. Since the ammonium salts cause an increase of 
urea and a decrease in the alkali reserve, determinations of 
the blood urea and the carbon dioxide combining power of the 
plasma should be made periodically during their administra- 
tion. Potassium nitrate is less likely to cause significant 
changes in the chemistry of the blood, and since it is a more 
efficient diuretic we are using it chiefly at the present time at 
the clinic. These drugs can be obtained in 0.5 gm. enteric- 
coated pills and if so administered do not as a rule cause nausea 
or vomiting. 

Definitely alkaline diuretics have also been used success- 
fully, particularly by English physicians, but the dosage in 
order to be effective must be large, and the potassium salts 
rather than the sodium salts are preferable because they pro- 
duce better diuresis. 

Bennett suggested the following; 

Potassium bicarbonate IS grains (1 gra.) 

Potassium dtrate IS grains (1 gm.) 

Water to make 1 ounce (30 c.c.) 

An ounce of this to be taken every six hours, every four 
hours and every two hours, respectively, on successive days 
until the urine is fully alkaline. 

Osman used considerably larger doses of a mixture of 
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potassium citrate, potassium bicarbonate, sodiurr, 
sodium bicarbonate in equal amounts, .mch larcf - 

kalis are often difficult to administer because of 
toward vomiting and diarrhea, and tetany constunff 
the menaces of this treatment. Thus, it is interf stinc >> r." '■ 
that diuresis may occur either following the use of larc^ o'' - ' - 
of alkalis or following the use of acid-forminc salts surh 
I have mentioned, or following the administration of ih-- y<:r.- 
mildly alkaline potassium nitrate, and this fact should byk^y' 
in mind in managing obstinate nephritic edema. .■\t the Clim'-. 
we prefer ammonium nitrate or potassium nitrate bTaU'*^ 
diuresis is more prompt, more striking and more constant, and 
the administration of the drugs is more simple and iKtt'T 
tolerated by the patient. Urea is also used as a diuretic, but 1 
believe that the ammonium salts described previotisly are much 
more efficient and may be used in any case in which the ad- 
ministration of urea is indicated. If there is evidence of com- 
plicating myocardial failure, the use of digitalis should be con- 
sidered. In certain selected cases of chronic nephritis with 
edema and without nitrogeii retention, the organic compound 
of mercury salyrgan has been used in conjunction with the 
acid-producing salts or potassium nitrate with good results, 
particularly in cases of chronic lipoid nephrosis, but this com- 
pound should be cautiously administered at all times, and if 
there is hematuria it should not be used, hluch harm can 


result from the indiscriminate use of this potent diuretic drug 
whose chief field of usefulness is after all in the treatment of 
cardiac dropsy rather than in the treatment of nephritic edema. 
In obstinate nephritic edema without hematuria, it may prove 
to be very ehective and probably without danger if properlv 
administered. The initial dose should not exceed 0.5 c.c. intra- 
venously, and if no untoward effects result from this tlie dose 
may be incre^ed to 1 or 2 c.c. given not oftener than every 
four days and preferably at longer intervals. Other diuretic 
subs ances such as thyroid extract and the xanthine compounds 
should be kept in mind but have rarely been necessary nor 
very effecuve in my experience in this type of case. 

Other measures, in addition to a liberal nrotpin Hipi n 
been advocated to aid in elevating the value for tVi i 
to osmotic pressure !, tte ser^L"' 
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elimination of salt and with it wat^r. My experience has been 
that the edema is more easily controlled with moderate re- 
striction of water in addition to rigid restriction of salt. 

Diuretics . — Diuretics are usually indicated, in fact, this 
group of patients presents the chief field for the use of diuretics 
in nephritis, and numerous ones are available. At the clinic, 
we prefer the acid-producing salts (ammonium chloride and 
ammonium nitrate) or potassium nitrate and potassium chlo- 
ride, which produce a mildly alkaline reaction. The nitrate 
salt in each group is the more effective diuretic. These salts 
will cause an increased elimination of salt and water in most 
instances. They are given by mouth in doses of from 8 to 
12 gm. daily (ammonium nitrate usually is given in doses of 
8 to 10 gm. daily, and potassium nitrate in doses of 10 to 
12 gm. daily) and can be administered over a prolonged 
period with benefit and with safety if the patient is closely 
observed. Since the ammonium salts cause an increase of 
urea and a decrease in the alkali reserve, determinations of 
the blood urea and the carbon dioxide combining power of the 
plasma should be made periodically during their administra- 
tion. Potassium nitrate is less likely to cause significant 
changes in the chemistry of the blood, and since it is a more 
efficient diuretic we are using it chiefly at the present time at 
the clinic. These drugs can be obtained in 0.5 gm. enteric- 
coated pills and if so administered do not as a rule cause nausea 
or vomiting. 

Definitely alkaline diuretics have also been used success- 
fully, particularly by English physicians, but the dosage in 
order to be effective must be large, and the potassium salts 
rather than the sodium salts are preferable because they pro- 
duce better diuresis. 

Bennett suggested the following: 

Potassium bicarbonate 15 grains Cl prn.) 

Potassium citrate 15 grains (1 gm.) 

Water to make 1 ounce (30 c.c.) 

An ounce of this to be taken even’’ six hours, every four 
hours and every two hours, respectively, on successive days 
until the urine is fully alkaline. 

Osman used considerably larger doses of a mixture of 
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potassium citrate, potassium bicarbonate, .-.dium 
sodium bicarbonate in equal amounts, . ucn larcf 
kalis are often difficult to administer because of 
toward vomiting and diarrhea, and tetany constuut^j 
the menaces of this treatment. Thus, it is mterf stine rx ' 
that diuresis may occur either following the use of larc^ o--' - 
of alkalis or following the use of acid-forminn salt' sues 
I have mentioned, or following the administration ol thr y^.y 
mildly alkaline potassium nitrate, and this fact should b^ 
in mind in managing obstinate nephritic edema. M the riin:r. 
we prefer ammonium nitrate or potassium nitrate b-car,^- 
diuresis is more prompt, more striking and more constant, and 
the administration of the drugs is more simple and b^ttft 
tolerated by the patient. Urea is also used as a diuretic, but 1 
believe that the ammonium salts described previously are much 
more efficient and may be used in any case in which the ad- 
ministration of urea is indicated. If there is evidence of com- 
plicating myocardial failure, the use of digitalis should be con- 
sidered. In certain selected cases of chronic nephritis with 
edema and without nitrogen retention, the organic compound 
of mercury salyrgan has been used in conjunction with the 
acid-producing salts or potassium nitrate with good results, 
particularly in cases of chronic lipoid nephrosis, but this com- 
pound should be cautiously administered at all times, and if 
there is hematuria it should not be used. iSIuch harm can 
result from the indiscriminate use of this potent diuretic drug 
whose chief field of usefulness is after all in the treatment of 
cardiac dropsy rather than in the treatment of nephritic edema. 
In obstinate nephritic edema without hematuria, it may prove 
to be very efiective and probably without danger if properlv 
administered. The initial dose should not exceed 0.5 c.c. intra- 
venously, and if no untoward effects result from this the dose 
may be mcreased to 1 or 2 c.c. given not oftener than ever\^ 
four days and preferably at longer intervals. Other diuretic 
substances such as thyroid extract and the xanthine compounds 
should be kept m mind but have rarely been necessarr^ nor 
verx^ effective m my experience in this type of case ^ 

Other measures, in addition to a liberal protein diet have 
been advocated to aid in elevating the value for til i 
proteu. and fte osmotic pressure of fte sell bL tans- 
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fusions are of undoubted value in doing this and would be 
used oftener for this purpose were it not for the fact that they 
are expensive and usually are not necessary. Intravenous 
injections of solutions of acacia have been used to increase the 
osmotic pressure of the serum. To be effective large doses 
must be given and may have to be repeated. The results have 
been variable and this method of treatment has not received 
general acceptance. 

All definite foci of infection should be eradicated if the pa- 
tient’s condition and his ultimate life expectancy warrant it. 
This is particularly true in the cases of lipoid nephrosis in which 
the prognosis is good and in which recurrences of edema are 
common, but good judgment must be used because a severe ex- 
acerbation of the disease may be produced by the untimely 
removal of foci. A warm, dry, equable climate is preferable 
if economically possible, as it is in all cases of nephritis. 

Chronic Nephritis with Edema and Retention of 
Nitrogen. — This group presents a hard therapeutic problem 
because of the difficulty of planning a diet to combat both the 
edema and the azotemia, and because few suitable diuretics 
are available. The diet, of course, should be as free of salt 
as possible, just as it should be in the cases of edema without 
retention of nitrogen, but the amount of protein in the diet 
should be moderately reduced. However, because of the 
edema and the decreased value for the plasma proteins and 
because of the albuminuria, it is not wise to restrict the pro- 
teins in the diet rigidly. Sufficient protein should be allowed to 
maintain a positive nitrogen balance. A diet containing from 
50 to 60 gm. of protein is usually sufficient to do this. This 
may need to be altered somewhat as treatment continues, 
depending on whether azotemia becomes the prominent symp- 
tom, in which case further slight reduction in the amount of 
protein may be made, or whether edema becomes the promi- 
nent symptom, in which case a more liberal amount of protein 
may be allowed. fairly liberal fluid intake should be al- 
lowed, at least until the azotemia has been reasonably well con- 
trolled. It is often advisable to administer some of the fluid 
(500 c.c.) intravenously in the form of 20 per cent solution of 
dextrose or a 25 per cent solution of sucrose, because of the 
diuretic properties of such hypertonic solutions. 



treatmext or xet-jtritis . •- 

Suitable diuretics are somewhat limilcfl . Thr- ^ 

pound of mercuri' (salyrgan) i? 

Luse of the likelihood of causing further renal dan ^ ^ 

monium chloride and ammonium nitralr ^ 

further retention of nitrogen and acidosis, and. lh<-Tf . ^ 

usually not desirable. Potassium nitrate i- sonu-v. r„-,t . 

and more effective, but it must also be rued caulio-.u-.y, in 
smaller doses, and over a shorter period than iisiml 
the danger of a toxic reaction from the retention of poxa'-i-;-- 
It should not be used at all if the value for the bh-od urea ;5- 
as high as 100 mg. per 100 c.c. The same caution mu=; 
used in administering potassium citrate or pota'^um lurar- 
bonate. The alkaline diuretics, sodium bicarbonate and 
sodium citrate, and the Jxanlhine diurclia^. particularly tV.m- 
phylline-ethylenediamine (aminophyllin. cupbyllin ) or )hro]>r<^»- 
mine calcium salicylate (theocalcin) may be tried. Tlu-' 
have been referred to in the previous pages, but. ns mentioned, 
they have not in my experience produced uniform effective 
diuresis. Blood transfusions may be of much benefit in treat- 
ing the edema, the anemia, and the azotemia. 

Chronic Nephritis without Edema but with Retention 
of Nitrogen. — As mentioned previously under the general 
principles in the treatment of chronic nephritis, the ingestion 
of protein should be restricted in this type of nephritis, salt 
should not be restricted, and a liberal fluid intake should be 
allowed. In such cases the nephritis is unfortunately fre- 
quently overlooked and a liberal amount of protein is allowed 
because the most prominent presenting symptom is often 
anemia, for which treatment is given. If such a patient is 
thoroughly examined, hypertension and low specihe gravity of 
the urine with some degree of albuminuria or hematuria p'rac- 
tically always will be noted, in which case the azotemia should 
be s^pected and easily proved, and proper treatment insti- 
tuted It has been aptly said that the combination of anemia 
and h^eriension should make the physician suspect, first of 
all chrome nephritis It is not advisable to reduce the daily 
intake of protein below 40 gm. Further restriction than this 
over a prolonged period is likely to result in utilization of the 
protein in the patient’s tissues. If the patient understaLs 
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that the average normal diet contains approximately 70 to 
90 gm. of protein, he can readily appreciate to what extent he 
should reduce the protein in his own diet, even if no actual 
dietary list is given to him. A normal amount of salt is al- 
lowed because there is no edema, and the value for the plasma 
chloride is usually reduced. A liberal fluid intake of from 
2,500 to 3,000 c.c. daily is advisable unless there is associated 
threatening cardiac decompensation. The fluid may be given 
orally unless prevented by nausea or vomiting, in which case 
some of it may be given rectally, subcutaneously, or intra- 
venously. If the last method is used, a physiologic solution 
of sodium chloride or a 5 per cent solution of dextrose is pref- 
erable and should be slowly administered so as not to cause 
cardiac embarrassment. Diuretics other than the fluids which 
have been mentioned are of little value and, with the excep- 
tion of digitalis, are not indicated in cases in which associated 
cardiac decompensation is present. Blood transfusions may 
have a temporary beneficial effect on the anemia and the azo- 
temia if the economic status justifies such therapy. The 
anemia is very resistant to treatment. I have tried iron, bone 
marrow extract, and liver extract without any significant bene- 
ficial results. 

The hj^jertension of chronic nephritis demands no particu- 
lar therapeutic consideration, and when renal insufficiency 
exists, attempts to lower the blood pressure are inadvisable. 
Fortunately, however, they are usually unsuccessful. Cardiac 
failure is always threatening in the late stages of the disease, 
and the cardiac load should be reduced as much as possible. 
Digitalis may be beneficial in bolstering up the heart before 
actual decompensation occurs. 
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SIGNIFICANCE OF HEMATURIA 
John L. Emmett 


A TREMENDOUS amount of statistical data has been accurriu- 
lated on the subject of hematuria. In fact, so much inform.v 
tion on this subject is available that the presence of hematuria 
at once stipulates that certain probabilities exist vrith almost 
mathematical certainty. The statistics furnished by Lower. 
MacKenzie, Van Duzen, Kretschmer, and Debenham speal: for 
themselves. Large masses of detailed figures are often soon 
forgotten and the average practicing physician finds it difficult 
to keep abreast of the current medical literature, let alone find 
time to go to a well-stocked medical library and delve into 
articles of the past. For this reason, an occasional brief re- 
sume of such an important subject in the current journals is 
valuable. 

Articles on the subject of hematuria usually begin with a 


scathing criticism of physicians who neglect to investigate 
every case of hematuria thoroughly. Almost every article ends 
with a plea to the profession to stop prescribing medioition 
for hematuria, but instead to urge the patient to submit to a 
thorough urologic examination. Personally, I believe that an 


extremely large proportion of the medical profession is alert to 
this subject. Patients who have extensive advanced lesions of 
the genito-urinary tract occasionally have been treated with 
drugs for months or years, but if the true facts were known it 
would be found only too often that the patients probably had 
refused the advice of their physicians and had insisted that 
sjTnptomatic treatment be given. 

_ There is another very important phase of this subject that 
IS frequently forgotten. The specialist in a large clinicil center 
who sees a tremendous number of referred patients becomes so 
overly aware of certain disease conditions that he often criticizes 
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too severely the physician who occasionally misses a diagnosis. 
One must remember, for instance, that the general practitioner 
in a relatively small community who does not have ready 
access to a roentgenologic laboratory is not able to subject 
every patient who has gastric distress to a thorough roentgeno- 
logic study of the gastro-intestinal tract. The clinical acumen 
which he has gained from years of hard-earned experience 
should enable him to select the patients who should be sent 
for complete investigation. It is only in this way that the 
medical expense of the community can be kept within reason. 

The problem of the practitioner therefore is to follow a 
course that will supply the highest type of scientific diagnosis 
to his clientele with the minimum of diagnostic errors as well 
as the minimum of unnecessary expensive special examinations. 
With this truism in mind, I shall consider hematuria from the 
practical standpoint of the general practitioner. 

The term “hematuria” means blood in the urine; the blood 
may be seen either grossly with the naked eye or with the 
microscope. Should the microscopic appearance of blood in 
the urine be regarded with the same suspicion as gross hema- 
turia or may it be disregarded? Is the physician requiring too 
much of his patient if he insists on a complete urologic exam- 
ination when only a few erythrocytes have been found in the 
urine? A practical answer to these questions is that, when 
the microscopic appearance of blood in the urine is not asso- 
ciated with sjmiptoms, repeated urinalysis should be made. 
If the erj'throcytes persist in the urine or if they appear inter- 
mittently, the condition should be regarded with the same 
suspicion as gross hematuria. It must of course be remembered 
that it is necessarj-^ to obtain a catheterized specimen of urine 
if the patient is a woman, as erythrocytes in a voided specimen 
are of no diagnostic significance. The rule may be laid dowm. 
therefore, that if microscopic hematuria persists on several 
subsequent examinations or if it is found intermittently, it must 
be regarded wth the same suspicion as gross hematuria. 

In the remainder of the paper I shall speak of hematuria 
as indicating gross hematuria or persistent or intermittent 
microscopic hematuria. It is not the purpose of this paper to 
present imposing complete lists of the conditions, both medical 
and surgical, in and outside of the genito-urinaty tract, that 
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may be responsible for the bcmaluria. but rather (n 

the physician with the serious possibilities involved ano - 

a rational and practical plan of procedure. ^ 

The problem involved in hematuria become.^ ay^parmt ^ ./n 
one analyzes the 798 consecutive cases of hematuria rfsa-^vj-, 
by Lower. In almost a third (32 per cent) of these i,,r 

hematuria was the result of new growths in the cenitei-urinary 
tract; in 11 per cent of the cases it was attributable to lob^r- 
culosls, and in 16 per cent of the cases it was the result of a 
calculus. In other words in 59 per cent of the ca-cs the y..a- 
tients were suffering from a most serious condition that ele- 
manded early diagnosis if any hope of cure were to be offered. 
Armed with the facts, therefore, that the chances are about 
six in ten that one of the preceding conditions might be pres- 
ent, it should not be difficult for the physician to convince 
patients who are suffering from hematuria that a complete 
urologic examination is imperative. 

There are a few general statements that are easily remem- 
bered concerning hematuria. Hematuria is much more com- 
mon among men than it is among women. The most common 
cause of hematuria among women is inflammation of the genito- 
urinar>" tract, while the most common causes of hematuria 
among men, in the order of their frequency, are vesical tumors 
and benign prostatic hypertrophy. Debenham made an inter- 
esting investigation of 742 consecutive cases of hematuria. 


For the sake of analysis these cases may be divided into two 
groups. Group 1 will be used to include the 510 cases in which 
the patients were men and group 2 will be used to include the 
232 cases in which the patients were women. Inflammation 
of the genito-urinary tract was the cause of the hematuria in 
16 per cent of the cases in group 1 and in 46.5 per cent of the 
cases in group 2. It is not generally realized that benign pros- 
tatic hiTjertrophy is a much more common cause of hematuria 
among men than is carcinoma of the prostate gland. In 10 ner 
cent of the cases m group 1 the hematuria was the result of 
benign hyperplasia of the prostate gland and in 3 per cent of 
the cases m this group the hematuria was attributable to Lr 
cinoma of the prostate gland In Un nf iUa . • 

Ihe were „,„,e L„ years 'fteS ra*™"” 

or these 130 cases, the he„aS 
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noma of the bladder or prostate gland, benign prostatic hyper- 
plasia, or stricture of the urethra. 

A note of warning should be sounded concerning the at- 
tempt to determine the source of the hematuria by noting the 
time of appearance of the blood in relation to the act of mic- 
turition. If blood appears at the urethral meatus only between 
micturitions, the probability is that the source of the bleeding 
is anterior to the compressor urethrae muscle. However, the 
fact that the blood is initial, terminal, or completely mixed 
with the urine should not lead the physician to prognosticate 
its source. One frequently is led completely astray in this 
manner. Another point of importance, concerning which the 
physician must constantly be on the alert, is regarding the 
women who come to him complaining of irregular menstrual 
bleeding. Close questioning of such patients will occasionally 
reveal that their real trouble is hematuria. A carefully taken 
history in such cases will often avoid serious delay in diagnosis. 

As a rule, cases of hematuria may be classified into three 
groups, according to the etiology. The first group includes 
cases in which the hematuria is a complication of some sys- 
temic disease, such as hemophilia, polycythemia vera, purpura 
hsemorrhagica (and symptomatic purpura), Hodgkin’s disease, 
scurvj’’, paroxysmal hematuria, hypertension, various types of 
nephritis, including the acute nephritis which follows acute 
infective diseases such as scarlet fever, tonsillitis, and measles. 
Cases in which hematuria is caused by administration of drugs 
such as cantharides, turpentine, methenamine, and sodium 
salicylate, or by the ingestion of foods which are rich in oxa- 
lates also belong in this group. Group 2 includes cases in which 
the hematuria is the result of diseases of organs adjacent to 
the urinary tract. In these cases, of course, the possibilities 
are bizarre and unlimited and the condition may be caused by 
such diseases as carcinoma of adjacent structures, hernia with 
incarceration of the bladder, and pelvic inflammatory disease. 
Group 3 consists of cases in which the hematuria is caused 
by intrinsic lesions of the genito-urinary tract. 

A good insight into the average incidence of these various 
conditions may be obtained by an analysis of the 860 cases of 
hematuria reviewed by Kretschmer. The causative lesion in 
these cases is shown in the Tabulation. It is of interest to 
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note that in 235, ot 76.5 per cent, of the 

the hematuria was attributable to lesions of the blarhlcr thr 

exciting cause was either carcinoma or papilloma. 

The pracUcal approach to the problem of diagno.^i? i.^ not 
as formidable as this complete array of possible sources of 
hematuria would suggest. In fact, the problem may be ap- 
proached as swiftly and as orderly as a chemical problem in 
qualitative analysis. For instance, it may be noted in the 
Tabulation that in 824, or practically 96 per cent of the 860 
cases, the hematuria was the result of lesions wthin the genito- 
urinary tract, while in nine of the remaining thirty-six cases the 
hematuria was the result of systemic disease; in twenty -seven 
cases the cause of the hematuria was not diagnosed. These 
twenty-seven cases no doubt belong to group 1 or group 2, 
or were cases of essential hematuria. 

The first step one should take, therefore, in all cases of 
hematuria is to make a complete urologic examination, w'hich 
should establish the diagnosis in at least 95 per cent of cases. 
This should be done in spite of the fact that associated con- 
ditions such as hypertension or questionable chronic nephritis 
might possibly be causative agents. The burden of proof rests 
on the physician, who should make certain that there is not an 
intrinsic lesion of the genito-urinary tract. With modern uro- 
logic methods this is usually easy to do. 

After this procedure there will remain only approximately 
5 per cent of cases in which the physician will need to look 
further for the source of the hematuria. It is hardly within 
the province of the urologist to advise methods of procedure in 
the latter group of cases. Excellent articles have been written 
on the diagnosis of these medical conditions and almost every 
physician is acquainted with this phase of the problem. A 
word might be said here about the term “essential hematuria ” 
This term has been used to denote those cases in which eveiw 
effort that has been expended to establish a diagnosis as to the 
source of the bleeding has been unavaUing. Of course thi-; 
term, like the term “rheumatism,” smacks^f ignoTance In 
some of these cases the hematuria no doubt is the result of 
early lesmns of the upper part of the urinary tract that are 

mo small to be demonstrated by retrograd? pyelograms ^r 
intravenous urography. However, there are <SesT whiS 
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TABULATION 

Causes of Hei^iatukia in 860 Cases Ren’Iewed by Kretschmer 


Lesions of the kidney 

Tuberculosis 

Stone 

Pyelitis 

Tumor 

Nephritis 

Pyelonephritis 

Hydronephrosis 

Polycystic disease 

Suspected tuberculosis . . 

Pyonephrosis 

Syphilis 

Follicular pyelitis 

Infarction 

Movable kidney 
Echinococcus disease 

Pyelitis of pregnancy 

Hematuria of pregnancy 
Total 


Cases 

80 

71 

58 

37 

31 

13 

12 

7 

S 

4 

2 

1 

1 

1 

1 

4 

2 

331 (38.4 per cent) 


Lesions of the bladder Cases 

Carcinoma 163 

papilloma . . 72 

Stone ^1 

Tuberculosis 14 

Cystitis ... .6 

Elusive ulcer 5 

Diverticulum 4 

Polyps *3 

Incnisted c>'stitis 3 

Ulcer 2 

Cystitis c>^stica 1 

Chronic c>'stitis caused by ovarian abscess 1 

Angioma 1 

Rupture of arter>* 1 

Total ^07 (35.6 per cent) 


Lesions of ureter 
Stone 
Stricture 
Carcinoma 
Total 


Ca^es 

48 

5 

1 

54 (6-5 per cent) 
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Lesions o] urethra 

Papilloma 

Stricture 

Prolapse of female urethra 

Pol>T) 

Total 


Casc.f 

2 

2 

1 

1 

6 (0.7 per cent) 


Lesions of prostate gland Co5f5 

Benign hyperplasia 64 

Carcinoma 43 

Bar and diverticulum 5 

Stone 4 

3 

Tuberoilosis 3 

Abscess , 


Benign h>T)erplasia with carcinoma of bladder 2 

126 (14.6 per cent) 


General diseases 
Purpura . . 
Cirrhosis of liver 
Hemophilia 
Banti^s disease 
Phosphaturia 
Total . 


Cases 

4 

2 

1 

1 

1 

9 (1.0 per cent) 


Source of hematuria not diagnosed 

ptr cent; 

patients suffer from intermittent hematuria for years witl. i 

any impairment of their general health M ^ without 

bleeding can be found in Ee cases Bum 

cases of “essential hematuria” fiv^tn reviewed 155 

diagnosis had been made at the Clinic 

renal diseaae developed " only rof i 

developed in three of these cases Tnri ^- ^ 

cases nephrectomy was performed for ''^maining three 

conclusion was that there are ma '^bnown reasons. His 

bleed without any demoArable paAor^ ^ ^'^neys 

“°^‘tion more accurately P'^^ably 

The s udy of WUbur and PriesUey al ^hs^ A 

11,0 ^ and eLv .. ^^^^"bates this view 

" -ho is suffering from^m to 

"a. For instance, in 
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the group of cases in which malignancy of the genito-urinary 
tract is found (which comprises almost a third of all the cases 
of hematuria), early diagnosis constitutes the only chance of 
cure. Braasch and Griffin, and Hand and Broders have em- 
phasized the encouraging results of nephrectomy in the early 
treatment of malignant tumors of the kidney and ureter by 
reporting a number of five-year cures. Small early lesions of 
the bladder are often very satisfactorily cared for, whereas 
those that have been neglected and have grown to large pro- 
portions are absolutely hopeless. It is a regrettable fact, that 
as noted by Kretschmer, the average length of time, between 
the first attack of hematuria and the urologic investigation 
was two and a third years. The Committee on Carcinoma 
Registry of the American Urological Association found that in 
46.45 per cent of cases of carcinoma of the bladder the disease 
had not been diagnosed one year after the first appearance of 
the hematuria. It is necessary to strive for earlier diagnosis. 
In malignant disease and in renal tuberculosis the only hope 
of cure lies in the early recognition of the condition when there 
is a possibility that the lesion may still be unilateral and before 
too much damage has occurred in the bladder. As far as cal- 
culous disease is concerned, many kidneys have been com- 
pletely and painlessly destroyed when they could have been 
saved by early removal of the obstructing calculus when 
hematuria was first noted. 

Having laid down the dictum, therefore, that every patient 
suffering from hematuria should be subjected immediately to 
a complete urologic examination, the economic problem again 
arises as to the proportion of a community that must be sub- 
mitted to such inconvenience and expense. Van Duzen, in a 
review of 21,000 consecutive patients seen in an average clin- 
ical practice, found that 500, or only 2.38 per cent presented 
microscopic or gross evidence of blood in the urine. Elimi- 
nating those cases in which the hematuria was probably an 
accidental finding in the course of microscopic examination 
and could not be found on repeated e.xaminations, one might 
estimate that between 1.5 and 2 per cent of patients seen in a 
general practice will require complete urologic e.xamination 
because of hematuria. Certainly, this figure is minimal and 
presents no economic difficulties. 
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A serious duty then falls on the family physician. v.hn 
should not only recognize this pertinent problem but should 
instruct his patients concerning the serious danger of neglect- 
ing a complete investigation in every case of hematuria. He 
will further aid his patients by refusing to prescribe drugs of 
any tj^pe for this condition. Few patients who are made 
acquainted with the general statistics w'hich have been out- 
lined will fail to heed his warning. 
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I HA'V'E been interested in the visual examination of the 
urine because of the numerous questions that have been ashcfl 
me at various times regarding the technic of examination of 
the urine and also because of the great importance rvc ha%c 
learned to attach to such an examination. It is surprising to 
find hovr many physicians have almost forgotten the first 
laboratory'^ test they ever learned. The importance of the bac- 
teriology of the urine has been stressed repeatedly, perhaps 
more so in the last five or six years than previously. It is 
definitely of value to the physician and to the patient to know 
whether or not a coccus or a bacillus is the causative organism 
in an existing urinary' tract infection or whether no organism 
is present, 

MTien a patient comes to the office the first laboratory' 
procedure should be visual examination of the urine. If the 


patient is a male, after the glans penis and prepuce have been 
cleansed unth soap and water and alcohol, the patient is asked 
to void 1 or 2 ounces into a first glass and the remainder into 


a second glass. In the female only a catbetedzed specimen 
is examined, because a voided specimen contains vaginal and 
cerc'ical secretions which frequently obscure the true picture. 
If the first glass of urine is cloudy or hazy and the second is 
clear, it indicates that an anterior urethritis is present with or 
\rithout involvement of the prostate gland. If the first glass 
of urine is shreddy and the second dear, chronic urethritis and 
mfcciion of low grade are present in the prostate gland If 
both glasses oi urine are cloudy or haxy any o! a Broun ol 
coadiuons tray be pteseur; anteroposterior urethritis, prostati- 
tts cysuits. pyelonephritis bacteriuria or phosphatuiia. The 
last can be qu.ckly determined by taking a small sample S 
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the urine and adding to it a few cubic centimeters of acetic 
acid. If the cloudiness is caused by the presence of these 
phosphates it will disappear rapidly. If the first glass of urine 
is clear, pyuria or bacteriuria is not ruled out because urine 
often may contain 20 or 30 cells to the high power field and 
yet appear clear on gross examination. 

After the urine in the two glasses has been examined, a 
sample is taken from the second glass, and is centrifuged for 
five minutes. The supernatant fluid is drawn off and a drop 
of the sediment is examined on a clean glass slide to determine 
the amount of pus, and whether or not erythrocytes, crystalline 
elements or epithelial debris are present. The importance of 
the presence of epithelial debris has been demonstrated be- 
cause in certain cases in which burning and frequency have 
continued after treatment, examination of the urine has re- 
vealed nothing more than a large quantity of old epithelial 
cells. They have been produced by chemical irritation of irri- 
gations. A smear is then made by spreading a drop of urine 
over the slide and staining with the simple Gram stain. Many 
modifications of this stain may be employed. Methyl violet 
may be substituted for gentian violet. Some of the organisms 
which are commonly found when the urine is examined by 
this method are: of the bacillary group, Escherichia coli, 
Aerobacter aerogenes. Pseudomonas, Proteus, and so forth; of 
the cocci. Streptococcus faecalis and a green-producing strep- 
tococcus are the most common, and organisms of the genus 
Micrococcus and the hemolytic streptococci are less often 
found. This grouping of the organisms can be identified by 
the Gram stain, t^fliether or not the organisms fall into the 
group of bacilli or cocci is of primary interest for on this will 
depend the method of treatment. 

I would like to consider briefly the various methods of 
treatment. So far as the urinary antiseptics go, methenamine 
is, no doubt, the best urinary antiseptic to be administered by 
mouth. In a test tube the action of this drug depends on an 
existing of 5.5 or less. Ammonium chloride or ammonium 
nitrate may be employed to increase the acidity of the urine. 
Methylene blue is of particular vnlue in cases of prostatism. 
The results with pyridium, hexjdresorcinol, and serenium, have- 
not been satisfactory. Potassium oermanganate probably is 



itrinary infections 



one of the best solutions to be employed for layape of the 
bladder In cases in which acidification of the urine is nccc--- 
sary, acetic acid, 1:3,000, is helpful. Silver nitrate and mcr- 
curochrome have their place in the treatment of infections ot 
the urinari' tract. A mild silver protein (arg>Tol) is of preat 
help in cases of coccal cystitis. Silver nitrate is of value in 
the treatment of ulcerative cystitis; a 10 per cent solution is 
first employed and it is increased to 40 per cent. Intravenous 
injection of neoarsphenamine may be of aid in cases of coccal 
infections. Usually two or three injections are sufficient. The 
mode of action never has been definitely proved, but in 65 
per cent of cases the organism null be eradicated. Strangely 
enough, the size of the dose apparently does not make a great 
deal of difference. At the clinic, 0.45 gm. was administered 
at first; this amount was reduced to 0.4 gm. and to 0.3 gm. 
and the results remained the same. Cocci do not grow well in 
the ordinary media and most of the fancier media. They must 
be identified by stain and not by culture. Gratifying results 
have been obtained when mercurochrome was employed, par- 
ticularly in cases of fulminating pyelonephritis due to a 
bacillus. Five cubic centimeters of a 1 per cent solution in 500 
c.c. of physiologic saline solution has produced seemingly 
miraculous results and the possibility of distressing colon com- 
plications is eliminated if such a mild solution is administered. 
:Methenamine administered with physiologic saline solution has 
often proved of value. 


It is practically impossible to reach a point that is bac- 
tericidal by acidification of the urine with drugs. Bacterios- 
tasis may be produced and the patient will be relieved of 
symptoms by the drug alone. However, in only a few in- 
stances has the urine become sterile by the use of an addula 
tor The ketogenic diet is still a very useful method in cases 
ot bacillaiy' infection of the urinary tract 

More recently the use of mandelic acid as suggested bv 
Rosenheim has been of great value in the bacillary infection^ 
It IS given in a 10 per cent solution and the usual dosage ^ 
2 ablespoonfuls (1 ounce) before meals and at bedtime The 
of the urine must be adequate (below 5.4) and the fluid 



8oo 


EDWAKD N. COOK 


In summary, the Gram stain wiU give information as to the 
causative organism. If it is a bacillus, acidification of the 
urine by means of ammonium nitrate or the ketogenic diet is 
perhaps the most effective treatment. 

. Whenever cocci are found in the urine it is particularly 
important to eradicate all foci of infection. If infected tonsils 
or teeth are removed the results are remarkable. I do not 
believe good results will be obtained in the treatment of 
coccal infections of the urinary tract as long as any focus of 
infection remains. The teeth, tonsils, prostate gland in men 
and cervix uteri in women should be examined. 

A third group of cases falls under the category of infec- 
tions of the urinary tract because the patients respond to treat- 
ment for infections. We were taught that sterile pjoiria means 
tuberculosis. During the last year and a half I have been 
impressed by the number of patients who have come to the 
Clinic with a diagnosis of tuberculosis which we have not been 
able to confirm by inoculation of guinea-pigs or by repeated 
examination of the urine. If foci of infection are removed and 
the ketogenic diet is administered, the patients do not have 
further symptoms. I believe the condition is caused by in- 
fection because of the response to treatment. The etiology 
certainly is vague at the present time. Possibly there is a 
focus of infection somewhere else in the body liberating toxins 
in the blood stream which may produce a toxic reaction in the 
urinary tract. The condition may be caused by coccal infec- 
tion in the cortex of the kidney, with secondary infection in 
the pelvis of the kidney. Possibly it may be caused by a 
filtrable virus. Within the last few months a young man came 
to the Clinic with a diagnosis of renal tuberculosis. Pus was 
obtained from both kidney's and the bladder was markedly 
infected. Examination of the urine revealed pus, grade 4. 
Repeated examination of stains did not reveal '^lycohactenum 
tuberculosis. Guinea-pigs which were inoculated with material 
from the kidney's and bladder did not give evidence of tuber- 
culosis. Treatment in this case consisted of intravenous injec- 
tion of neoarsphenamine. and tonsillectomy was performed. 
Six weeks later the urine was crystal clear and the patient did 
not have any symptoms. Six weeks after he had returned to 
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his home he had gained 16 pounds (7.3 kg.), and esammation 

gave negative results. • , 

A young girl came to the Clinic because of infection o ^ 
bladder. Examination for the gonococcus and Mycobacterium 
tuberculosis gave negative results. Treatment for urethntir 
was instituted. Two weeks after treatment was disconpnued 
recurrence took place and treatment was again instituted. 
Four or five days after treatment was discontinued, recur- 
rence again took place. Infected teeth and tonsils were not 
present. A vaginal discharge had begun just two days before 
the flare-up in the bladder. Treatment of the eroded cervix 
was begun and she has been entirely free from sxTuptoms. 

The three large groups in which infections occur are cases 
in which bacillus infection is present, cases in which coccal 
organisms are present, and cases in which no organism is 
demonstrable, which are not caused by tuberculosis. Tliis 
simple method of examining the urine by Gram stain may be 
most helpful to the physician. It is carried out routinely on 
every patient who comes to the Section on Urology. We do 
not wait for the laboratory report but make the examination 
ourselves when the urine is fresh. 

Visiting physician ; Do you use the ketogenic diet in cases 
of acute infections of the kidney? Dr. Cook: No, we do not. 
The diet is a much more successful means of treatment if it 
is administered to patients who are up and around than if the 
patient is confined to bed. Exercise is of definite use in en- 
hancing the value of the diet and producing a greater degree 
of ketosis. 

Visiting physician: Would you include the lower rectum 
as one of the significant points of foci of mfection for cocci? 
I have seen several cases in which I have wondered if infection 
of the urinarx^ tract has not been associated with infection of 
the anal erxT^ts. Dr. Cook: Occasionally such cases wiU be 
encountered, but I believe they are rare. 

_ Visiting physician: Do you think that Bacillus coli infec- 
tions are more common in the female than in the male? Dr 

common in female children 
In adults they occur equally among men and women 

' nitrohydrochloric acid? 
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Dr. Cook: We have 'found that urine can be acidified with 
nitrohydrochloric acid and ammonium' chloride, but in cases 
in which acidification cannot be obtained with ammonium 
chloride the urine will not be acidified with nitrohydrochloric 
acid. 

Visiting physician: Do you limit the amount of fluids in 
cases of infected urine? Dr. Cook: If the ketogenic diet is 
employed fluid is limited to six glasses each day. This is im- 
portant because only a certain amount of ketone bodies will 
be formed as a result of the diet; if that concentration is 
lessened by excess of fluid, the desired result is not obtained. 

Visiting physician: Is treatment instituted in cases of 
chronic urinary infections associated with peptic ulcer? Dr. 
Cook: If the ulcer symptoms are not too pronounced, treat- 
ment for the urinary infection is instituted. In one case the 
symptoms of the ulcer were increased. In six or eight cases a 
bland ketogenic diet was administered and treatment was com- 
pleted. I think it is an individual proposition. 

- Visiting physician: Is ammonium nitrate preferred to am- 
monium chloride? Dr. Cook: I prefer ammonium nitrate be- 
cause I do not believe it is as irritating to the gastro-intestinal 
tract. 

Visiting physician: Do you use acriflavine? Dr. Cook: 
It is used for lavage of the bladder, for instillation and for 
urethral infections. A solution of 1:3,000 or 1:4,000 of acri- 
flavine is used. 
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teeatment of persistent pyelitis of children 

Henry F. Hel^iholz 


Pyelitis as seen in the child is usually a sell-limited dis- 
ease. The tendency to a cure is very evident even in cases in 
which the course is severe and acute. An illustration of this 
type of case is the following; 

An infant was taken with a fever of 105° F. Physical ex- 
amination revealed that the throat was intensely red, and that 
albumin grade 1, pus grade 4, and innumerable Salmonella 
organisms were present in the urine. Fluids were forced. The 
child was given sodium citrate and sodium bicarbonate, 0.3 
gm. of each, four times a day for five days. In a culture made 
at this time were 400 colonies of Salmonella to 0.5 c.c. of 
urine. A week later there was stUl pus grade 1 in the urine. 
A month later the urine was sterile and free from pus. 

This case illustrates the importance of careful bacteriologic 
studies. The type of the infecting organism as well as the 
number of organisms in a definite amount of urine should be 
determined. This amount I have taken as 0.5 c.c. MTien, 
after one week, only 400 organisms per 0.5 c.c. were found in 


the urine, it was evident that the patient was overcoming the 
infection successfully; therefore, further treatment was not 


given. Otherwise the cure in this case might have been 
credited to the particular type of treatment employed. Prob- 
ably a considerable number of infections of the urinary tract 
run such a course. The infections that persist fall into two 
definite groups, one in which no evidence of stasis can be 
elicited on careful urologic examination, and the other in 
which stasis exists somewhere in the urinary passages. It was 
thought at one time that the severity of the acute stage had 
something to do with the persistence of the infection and that 
the tN-pe of organism might be a deciding factor in persistence 

803 
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isolated from the same individual a varied series of organisms; 
namely, Escherichia coli, Aerobacter aerogenes, and Pseudo- 
monas. Another common sequence is an infection with Esch- 
erichia coli which gradually will clear up and leave behind an 
unmixed infection with Streptococcus fsecalis which, on con- 
tinued treatment, disappears. The Proteus ammoniae infec- 
tions are extremely difficult to treat because of the tendency 
of the organism to split urea and produce a strongly am- 
moniacal urine. Experiments performed in vitro reveal that 
of the common organisms causing urinary infection, the Proteus 
ammoniae is killed most readily by acidity alone. If the urine 
can be kept at a of 4.8 to 5.0, a urinary antiseptic is not 
necessary to kill the Proteus ammoniae. 

The more the various organisms are studied, and the more 
that is discovered concerning the bactericidal ranges wherein 
they are affected, the nearer can physicians come to the most 
effective therapy. 

A^Tien stasis in the urinary tract is suspected because of 
chronic pyuria or bacilluria, difficulty of urination, colic, 
tumor, or hematuria, the following procedures should be carried 
out: blood urea, phenolsulphonphthalein output and residual 
urine should be determined and roentgenograms should be 
made of the kidneys, ureters and bladder. Then a cystogram 
should be made. Following this an excretory urogram should 
be taken. The next step is cystoscopic examination and ure- 
teral catheterization for a culture and differential function, and 
lastl}^ a retrograde pyelogram. The last part of the program 
must be carried out by a competent urologist. 

In the presence of stasis, the choice of treatment depends 
on the findings and on the functional capacity of the kidneys. 
If one kidney is functionless and the other is functioning nor- 
mally, operation is indicated. If a kidney continues to retain 
from 15 to 30 per cent of its function and there is a possibility 
of correcting the obstruction, every^ effort should be made, 
first, to eliminate or reduce to a minimum the infection before 
attempting to restore normal drainage. When this is accom- 
plished hope for partial return of function is justified. 

A greater difficulty arises when the lesion is bilateral, and 
as a result of stasis there has been gradual wearing away of 
renal function and thus an increase in the blood urea to 50 
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me. per cent or more. This condition necessitates a ycr>- care- 
ful study of the surgical possibilities, if the reduced func ion 
is attributable to stasis, or, as is more frequently the case, it 
it is the result of stasis and infection. If stasis is pre.-ent 
ever}' effort should be made to correct it first because, v.ith 
impaired function, the urinar}' antisepsis docs not function 
well, and partial return of function after operation may maV.e 
its use more successful. 

Let me consider, first, a patient ^Yho had chronic pyelitis, 
but rvhose renal function and urinary tract were normal. The 


child had had the infection for a number of years, and had 
had recurring attacks of fever ndth pyuria. The infecting 
organism never had been identified and a cure never had been 
bacteriologically determined. The treatment in a group of 
cases of this kind can be successfully carried out with meth- 
enamine, beta-ox}'butyric acid (ketogenic diet) or witli man- 
delic acid acting in an acid medium. Before the ketogenic 
diet came into use, I was able to show in a large series of 
cases, in which in some instances the pyelitis had persisted 
for from three to six years, that the condition could be cleared 
up rapidly with the use of methenamine and ammonium 
chloride. The essential feature of the treatment, and one which 
ver}' frequently is overlooked, is the time that is required for 
the splitting of the formaldehyde from the methenamine. 
iilethenamine is not bactericidal and is excreted unchanged by 
the kidney. When it enters the acid urine, formaldehyde im- 
mediately begins to split off, and if the pYi of the urine is suffi- 
ciently low and sufficient time is allowed to elapse, a bacteri- 
cidal concentration of formaldehyde will be produced In 
studies which I carried out some years ago, I was able to show 
that bactericidal action was not likely to take place within the 
limits set by urination unless the pR of the urine 'was 5 5 or 


In order to have a successful reaction with methenamine 
a sufncient amount of ammonium chloride must he 
.cred have the PH of tt,e hrine as low as 74 TV ' 

can u^ually be done by giving from 0 5 tn i * r 
monium chloride four times a day J f!' ac- 
tioned pn has been reached, as dete’rminPrl h cen- 

paper or nitrozene paper (Squibb), i, adrdalbTe 
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with the administration of methenamine. The dose is from 
0.15 to 0.2 gm. four times a day for infants and from 0.3 to 
0.5 gm. for children aged four to five years, and from 0.75 to 
1 gm. for children from six to fifteen years of age. After 
forty-eight hours a culture of the urine is made, and the dosage 
is continued unless there is evidence of irritation, such as fre- 
quency or hematuria. If after another twenty-four hours the 
culture proves to be sterile, the medication is continued for 
another two or three days. At the end of this time a culture 
is again taken to make sure that sterility persists. The medi- 
cation is then stopped, and after an interval of three or four 
days another culture is taken. If this is also sterile, the infec- 
tion has been eliminated. 

If after forty-eight hours of treatment, with a urinary 
of 5.5 or less, the urine is still full of bacteria, the dosage of 
methenamine is increased by 0.25 gm. per dose, and after an 
interval of twenty-four hours has elapsed, another culture is 
taken. If bacteria are found again, a similar increase in the 
dosage is made and this is continued until either a sterile urine 
is obtained, or evidence of irritation, such as frequency, pain, 
or hematuria, manifests itself. To attempt treatment without 
the control by culture is pure guesswork, because the urine 
may become sterile in twenty-four hours or may not become 
sterile in two weeks. Sterility can be ascertained only by 
culture. Treatment with methenamine, if the necessary con- 
ditions of time and acidity are observed, can produce a cure in 
from forty-eight to seventy-two hours. 

In the past I have tried this treatment repeatedly for 
patients with good renal function who had stasis in the urinary 
passages, but '^vdth very infrequent success. Eventually it was 
concluded that in cases in which this treatment was employed 
wdthout success, the presence of some anomaly of the urinarj' 
tract, which was responsible for obstruction should be sus- 
pected. The treatment thus came to be used as a therapeutic 
test for obstruction. In order to determine beyond doubt the 
presence of obstruction, cj'stoscopic examination was neces- 
sary but because this was considered a rather formidable pro- 
cedure in examination of children, it was postponed as much 
as possible. With better methods of e.xamination of the 
urinary tract, particularly with the development of e.xcretor>' 
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urography, the recognition of obstruction and consequent 
stasis was greatly simplified. Consequently the 
prolonged treatment with ammonium chloride and methen- 
amine, as a therapeutic test, was less frequently used. 

Iiv contrast to the results of treatment with ammonium 
chloride and methenamine, treatment with either the ketogenic 
diet or mandelic acid, even in the presence of urinarv' obitruc- 
tion was successful in a larger percentage of cases in which 
renal function was normal. HoNvever, the wisdom^ of not 
neglecting to trjf treatment with ammonium chloride and 
methenamine was illustrated in a recent experience. A pa- 
tient was relieved of obstruction of the vesical neck, and 
the persisting infection with Streptococcus fiecalis was treated 
with mandelic acid, but this treatment was not successful. 
Later nonspecific neoarsphenamine therapy was tried but 
this was also unsuccessful. Finally, the infection was cleared 
up by a short period of treatment with methenamine and am- 
monium chloride. The latter treatment consisted of 0.5 gm. 
of ammonium chloride and 0.3 gm. of methenamine given four 
times a day. 

The ketogenic diet has been fully explained in numerous 
papers so that at this time it does not seem necessary to do 
more than call attention to some salient features of the treat- 
ment. Two conditions must be fulfilled in order to obtain a 
bactericidal urine: (1) the urine must have a pR of 5.5 or 
below, and (2) the concentration of oxybutyric acid in the 
urine must be 0.5 per cent or above. Presence of both of these 
values can be easily determined. Chlorphenol red paper, and 
nitrozene paper (Squibb) indicate the proper pR, whereas the 
proper concentration of beta-oxybutyric acid is usually in- 
dicated by the deep mahogany-red color obtained when 10 per 
cent ferric chloride and an equal amount of urine are com- 
bined. The PR of the urine has a tendency to rise rapidly 
after four or five days, and it may be necessary to give am^- 
monium chloride to keep it below 5.5. The ketosis ako mav 

“ms itself to th^ S 


fat diet. _ The more rapidly the patient cariVe^ut mo a state 
of ketosis, the more marked will be the ^ ^ 

two or three days should be aUowed to pass before rh 
kctogcmc-Miketogenic ratio U mstitated 
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antiketogenic ratio of 4:1 usually produces a strongly bacteri- 
cidal urine. A 1 per cent beta-oxybutyric acid solution is 
strongly bactericidal at a of 5.5. Concentrations as high 
as 2.5 per cent have been found. With beta-oxybutyric add 
in the latter concentration, and at a pR of 5.5, probably the 
urine is the most strongly bactericidal that can be obtained by 
any means without danger of injuring the urinary tract. Space 
does not permit me to go into the details of the diet, but 
experience has proved that only with the help of a trained 
dietitian is the treatment likely to be successful. 

Very much easier to administer and simpler to control is 
mandeb'c acid. This organic acid acts in a manner very similar 
to that of beta-oxybutyric acid. In practically the same pR 
range and the same concentrations, mandelic acid acts bac- 
tericidally. It is given as ammonium mandelate. If any fur- 
ther decrease in pR is necessary, ammonium nitrate can be 
given, or an acid ash diet instituted. Flavored with sarsa- 
parilla it is very well disguised and is readily taken by children, 
and when diluted \vith charged water, the product is a very 
good imitation of root beer. 

The bactericidal action of mandelic acid varies inversely 
as the pR of the urine and directly as the concentration of the 
acid. At a pR of 5, 0.25 per cent of the acid acts bacteri- 
cidally; at a pR of 5.3, 0.5 per cent, and at a pR of 5.5, 1 
per cent will act similarly. There is no difficulty in determin- 
ing the pR of the urine by means of nitrozene paper or chlor- 
phenol red paper. At present there is no method of determina- 
tion of mandelic acid except the gravimetric method. It is 
essential, therefore, to determine the pR of the urine daily, 
and to make sure that the urine is in the necessary range below 
5.5, because it is not likely that the concentration of the acid 
\vill be higher than 1 per cent. If the pR of the urine on a 
particular dosage of ammonium mandelate does not drop be- 
low 5.5, it is better to add ammonium chloride or ammonium 
nitrate instead of further increasing the dose of ammonium 
mandelate. If, on the other hand, the pR range is right, and 
after several days’ administration the urine does not show signs 
of reduced bacterial content, it becomes necessary to increase 
the dose of mandelic acid. Figuring complete excretion in the 
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urine tire approximate concenlralion in the mine can be cal- 
culated from the twenty-hour specimen. • 

The dose for adults is about 12 gm. per da>, • g • 
at intervals of six hours. The dosage will depend on the ag 
of the patient. For children up to three years of age_, 1 ha^^ 
begun with a dose of from 0.5 to 1 gm. of the ammonium salt 
four times a day, and if necessary have increased the deface 
to 1.25 gm. four times a day. The child from four to eight 
years of age should have 1.5 gm. four times a day. Children 
more than ten years of age start with 2.5 gm. four tini(^ a 
day and can tolerate up to tire full adult dose. Ammonium 
mandelate in these dosages usually will render the urine sufli- 
ciently acid to make administration of additional acid-forming 
salt unnecessarjf. If the necessary acidity is not reached after 
two days, ammonium nitrate or ammonium chloride, 0.5 gm. 
four times a day should be added. Administration of the drug 
is continued for forty-eight hours testing the pH of tlie urine 
each day. After forty-eight hours a culture is taken. If the 
pH has fallen to between 5 and 5.5 it is likely that the culture 
will be sterile. If after twenty-four hours, the urine is sterile 
on culture of 0.5 c.c., the same dose may be continued for 
another seventy-two hours, the acidity should be checked daily, 
and cultures of the urine should be made on the fourth or fifth 
day. If the urine is still sterile, all medication may be 
omitted, and the urine may be cultured after an interval of 
seventy-two hours. If the urine is then sterile, the infection 
has probably been eradicated. If possible, cultures should be 
made again a week after treatment is discontinued. 

When there is no obstruction in the urinary passages this 
cure is usually permanent. On a number of occasions, when 
the infection has recurred, it has been eradicated by the same 
mode of treatment. If the patient’s urine remains sterile for a 
number of days following discontinuance of administration of 
Ihe drug, the condition should be considered cured Thp 
chrome recurrence of the infection is fairly good evidence that 
there is some focus which is periodically introducing bacteria 
and these, when once back in the urinary passanes r.n ’ 
tarn themselves, nnth or without stasis ^ ^ § s, can main- 

If the infection has been cleared up in a case in n,!,- u 
.s preen,. Ure norrecta o, the steis should be 
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taken immediately to prevent further injury to the kidneys by 
back-pressure. When the infection has disappeared, it may be 
more difficult to persuade the patient or his guardians to ' 
undergo the operation, but the advantage of operating on a 
sterile urinary tract is well worth working for. 

The relief of urinary stasis must be left to the urologist, 
but it should be urged on the patient or his guardians that only 
by early relief of obstruction can renal function be preserved. 

After operation it may again become necessary to sterilize 
the urine by the administration of ammonium mandelate. 

SUMMARY 

Persistent pyelitis is either the result of faulty treatment 
or of urinary stasis. During childhood many patients with 
urinary stasis can be freed from the infection. It is essential 
to remove the obstruction at the earliest possible moment. 
Administration of ammonium mandelate, the ketogenic diet, 
and methenamine, in the order named, are the most useful pro- 
cedures for combating urinary infections. 
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DIAGNOSIS OF ABDOMINAL ENLARGEMENTS IN 
CHILDREN 

Samuel Amberg 


The size and configuration of the abdomen are determined 
by the thickness of the abdominal wall and the tonus of its 
muscles, by its skeletal delimitations and by the characteris- 
tics of the contents of the peritoneal cavity. In the nenborn 
infant the transverse and anteroposterior diameters above the 
umbilicus are greater than in older individuals, and are also 
greater in relation to the length of the peritoneal cavity and 
body. During childhood the panniculus adiposus of the ab- 
dominal waU of girls is somewhat thicker than that of boys. 

During the first years of childhood the abdominal profile 
usually protrudes further forward than that of the chest. 
After about the second year, the circumference of the chest 
exceeds that of the abdomen. Changes in the size of the ab- 
domen resulting from changes in posture are not pertinent to 
this discussion. 

Enlargement of the abdomen may be due to excessive 
deposition of fat in its walls. Such deposition may be uniform, 
or the abdomen may be unduly prominent in one place, as for 
instance in the region below the umbilicus. Deposition of fat 
may occur as part of constitutional obesity, the etiology of 
which has hitherto been poorly understood, or it may be asso- 
ciated with endocrine disorders. 


The abdomen, for topographic purposes, has been divided 
into several regions which have been designated the epigas- 
tric, umbilical and hiTogastric, and the right and left hvpo- 
chondnac, lumbar, and Uiac regions. Enlargement of the 
abdomen may be erndent in only one region, but usually' it is 
more generalized. Enlargement may be due to several fLtors 
ror cxnmple, a tumor may be preaeut in associatiou trift 
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ascites or with intestinal distention due to obstruction or both. 
Abdominal enlargement of a high degree can be recognized 
without difficulty, but enlargement of slight degree may escape 
notice. The size of the abdomen may be increased by meals, 
by filling of the intestines, by filling of the bladder, or by 
accumulation of gas in the intestines. It is therefore not sur- 
prising that measurements of the abdomen are omitted in tables 
of growth and are not mentioned in case reports except when 
the size is excessive. Parents may fail to note the develop- 
ment of abnormal degrees of abdominal enlargement in 
children when the enlargement appears gradually. 

Enlargement of the abdominal wall as a result of thicken- 
ing other than that due to obesity may be localized or diffuse. 
Such enlargement includes inflammatory swellings, with or with- 
out abscess formation. Inflammations in the umbilical region 
of the newborn are now seen only infrequently. Erysipelas 
occasionally produces swelling of the abdominal wall. Ery- 
sipelas has been seen in two infants, extending from the vulva 
to the abdominal wall; in the course of the illness purulent 
peritonitis and dynamic ileus developed, after which most of 
the abdominal enlargement was attributable to their presence. 
The diagnosis in such cases is usually self-evident. Peritonitis 
in the newborn infant can originate in infections in remnants 
of the omphalomesenteric arteries or of the umbilical vein. 
The point of origin, under such conditions, may not be recog- 
nizable during life. Localized enlargements may be caused by 
congenital umbilical hernias; for instance, a hernia into the 
umbilical cord may be very large, and in addition to intestinal 
loops, may contain other organs such as the liver. Tumors of 
the umbilicus in the newborn are usually small. An umbilical 
hernia ma^^ progress to partial or complete eventration, which 
in turn may be accompanied by distention of the inle.-,tine.'^. 

Angioneurotic edema can occur in the abdominal wall and 
thus produce localized single or multiple region.-, of enlarge- 
ment. Recognition of such swelling as urticarial may be aided 
bv the presence of ur^-'- '•^''-like swellin ' 'her regions of 
the body, by their tr ature. an' bing. 

Definitely localize ocots ma\ d by tumors 

of the abdorninal walP ,g illustr uch enlarge- 

menLs, resuh'''-' Tc:. fmnglion is given 
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Schultz’ chapter on tumors in children in Abl s of 

Pediatrics. Lipomas can also produce enlargement of the ab- 
dominal wall. 

Diffu'^e enlargement of the abdominal wall, if not attribut- 
able to obesity, is usually due to edema, which may be very 
marked. It occurs most frequently in patients suffering from 
circulaton^ failure, from nephrosis, or from nephritis. Edema 
of the abdominal wall in cases of hepatic disease is usually 
not so great. It may become more prominent as the disease 
advances. Often in such cases the enlargement of the abdomen 
is due not onlv to edema of the wall but also, to some extent, 
to peritoneal effusion. In cases of nephrosis, acute peritonitis 
may supen,'ene, thus adding distention of the intestines to the 
alread\^ present enlargement. Clinically it is not always easy 
to distinguish edema of the abdominal wall from peritoneal 
effusion, or to estimate how much of an enlargement is due to 
one or the other factor. In testing for undulation it is well 
to have an assistant exercise linear pressure on the middle of 
the abdomen. At times edema of the abdomen of the new- 
born infant occurs as part of hydrops universalis. This is also 
usually accompanied by peritoneal effusion. Such infants 
when not stillborn, die within the first few days of life. There 
is another form of edema accompanied by peritoneal effusion 
which occurs rarely during infancy. The etiology is unknown. 

Lack of tone of the muscles of the abdomen may result in 
its enlargement. The abdominal distention of rickets, celiac 
disease and occasionally of diseases of the central nervous 
system such as infantile paralysis, has been ascribed in part 
to weakness of the abdominal muscles. 

Enlargement may be caused by disease of one or the other 
of the organs located within the peritoneal cavity Such en 
largement may be unilateral, or limited to a particular region 
or regions. Thus, diseases of the liver may be associated with 
prominence of Ae nght h^qjochondrium and the epigastrium 
Hypertrophy of the liver in cases of cirrhosis can produce 
ullness in these regions, although a considerable degree of en- 
largement of the hver may be present without producing del 
nite fullnc^s until portal hjqiertension results in ascites Tn n 
of our cases at the clinic that of n R. ^ ^ 

visible ,um„r.Uke prl„t ta T 

vas present m the epigastrium. It 
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proved to be the left lobe of a cirrhotic liver. Syphilis of the 
liver may also produce visible enlargement. 

In infants and younger children enlargement of the ab- 
domen may be secondary to enlargement of the liver by fatty 
infiltration, or by excessively large deposits of glycogen 
(“glycogen storage disease,” Van Gierke). In such cases the 
values for fasting blood sugar may be below normal and may 
rise little or not at all on administration of epinephrine. 

In infants, Niemann-Pick’s disease, a tj^e of reticulo- 
endotheliosis, may be associated with enlargement of the liver 
of sufficient degree to cause visible protrusion of the abdomen. 

Tumors of the liver may produce bulging of the abdomen. 
Primary carcinoma and sarcoma of the liver occur even in 
early infancy. Hemangiomas and hemangio-endotheliomas, 
although of uncommon occurrence, have been observed most 
frequently in early infancy. Leukemic infiltrations and Hodg- 
kin's disease of the liver may cause the abdomen to protrude 
over the site of that organ. This may happen also in some 
forms of anemia, such as Cooley’s. Metastatic tumors such 
as neurocytomas from the suprarenal gland may also cause 
visible protrusion. 

Multiple abscesses of the liver very rarely cause visible 
enlargement of the abdomen in children. Abscess of the liver 
due to Endamoeba histolytica is not common in childhood. 
Such an abscess may occasionally become so huge as to cause 
visible enlargement of the abdomen and fluctuation. The 
diagnosis usually depends on a history of dysentery and on 
the demonstration of amebas in the stools. 

Cysts of the liver sometimes cause very marked abdominal 
distention. An instance of this was observed in the case of a 
girl, aged three years, whose abdomen had gradually enlarged. 
On palpation a circumscribed fluctuating tumor was found, 
which seemed sharply separated from the liver. The clinical 
diagnosis of ovarian or mesenteric cyst was not substantiated 
at operation, at which time a large cyst of the liver was found. 
The liver was ver^-^ large and contained at least one other large 
cyst. The larger c\'St was drained, and continues to discharge 
after eight years. The abdominal enlargement has decreased 
and the girl now regularly attends school. This case illus- 
trates the fact that when a cj'St is so large as to fill the ah- 
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domen, it is hardly possible to determine the organ 
it takes its origin. In the earlier stages of development of a 
tumor, the location as determined by palpation ma\ help to 
determine the organ from which it originates as well as it.- 
probable character. In contradistinction to solitary cy^t:.. 
which may be single or multiple, generalized ci-stic disease of 
the liver may be present and may cause visible enlargement. 
The solitary' cysts may be lined ■with ciliated epithelium. Cysts 
of the hver may be caused by echinococci. The finding of a 
specific precipitin reaction of the patient’s serum or a posili\ c 
Casoni cutaneous reaction is of great value in the diagnosis. 

During childhood, diseases of the large bile ducts or of the 
gallbladder rarely lead to visible change in the contour of the 
abdomen. Cysts of the common duct, of unusually large size, 
may cause visible swelling. If pain and intermittent attacks 
of jaundice are associated with such visible swelling, they may 
aid in the preoperative diagnosis. 

Vep>’^ rarely a cyst of the pancreas may become sufficiently 
large to cause abdominal enlargement. 

The spleen may enlarge so greatly as to be visible. This 
may occur in patients with malaria, and in patients with 
leukemia, particularly the myeloid form. In both instances, 
examination of the blood should give information on which a 
definite diagnosis can be based. The same remarks apply to 
kala-azar, which is very rare in the United States. Visible en- 
largement of the spleen may be present in the course of 
familial hemolj'tic icterus, particularly during a crisis. Verj' 
marked enlargement of the spleen may be associated with 
thrombophlebitis of the splenic vein. The vascular occlusion 
may be suspected if hematemesis occurs early in the disease 
If such a splenic tumor becomes palpably smaUer after intra- 
muscular injection of epinephrine it is likely to be due to vas- 
cular obstruction. Malignant disease, primary in the snleen 
as for example sarcoma, is extremely rare ’ 

An enlargement of the spleen may' become visible in 
Gaucher sdisemce which can occur in childhood. Cysral o 
occur m the spleen. The tests already mentioned may ^ ed 

to determine whether such cj^sts are due to echinoc^d 
kchmococcus a-sts of the spleen are much more raTeTan 
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echinococcus cysts of the liver. In the case of a boy, aged 
eight years, a diagnosis of cysts of the spleen was based on 
the findings of bulging of the left hypochondrium and flank 
and splenomegaly. The diagnosis was confirmed at operation. 
The cyst contained blood. The histopathologic diagnosis was 
not positive; it was thought to be hemangioma. The cause 
and often the exact nature of such splenic cysts is obscure, 
and the diagnosis is often made only at the time of exploratory 
operation. In the case just cited, the mother noted abdominal 
swelling ten months before her son’s admission, and jaundice, 
of a week’s duration, six months before admission. 

Enlargement of tlie organs of the genito-urinary tract as a 
result of disease may cause abdominal enlargement. It is a 
well known fact that a distended urinary bladder may cause 
prominence of the lower part of the abdomen, and that such 
prominence is not always in the midline. It may be found at 
any age. Catheterization, or catheterization and manual ex- 
pression, toU result in prompt disappearance of the swelling. 
Ureters which are greatly dilated may lead to some fullness 
of the lower part of the abdomen. It is also common for a 
hydronephrotic kidney to cause bulging of the abdomen. This 
bulging is usually unilateral and in the flank. Disappearance 
of the swelling following copious urination should suggest the 
diagnosis, which, like that of a megalo-ureter, can be definitely 
established by urologic examination. 

Cysts of the kidneys may be of sufficient size to cause ab- 
dominal enlargement. They may be unilateral or bilateral. 
If they are of the solitary type they may not interfere with 
the function of the kidneys. The location and consistence 
may suggest the true nature of the swellings. Since they are 
not radiosensitive, therapeutic application of roentgen rays is 
of aid in differentiating them from malignant tumors of the 
kidne3'S. 

Malignant tumors of the kidnej's of children are not e.x- 
tremely rare. They are usually of a mixed type and are often 
designated as Wilm’s tumors. Children with Wilm’s tumors 
frequenth’ are not brought to a physician before abdominal 
fullness has become noticeable. The tumors are usually veiy 
firm, although the\’ may contain cx-stic areas of degeneration- 
Hematuria is of infrequent occurrence in patients with Wilms 
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tumor, but if present, is of diagnostic importance. 

Renogram of the abdomen or urologic lamination may reveal 
distortion of the renal pelvis, ^Yllich is of diagnostic le p in 
localizing renal tumors of a cystic kind, or other 

Cj^ts of the urachus have been found in children vitn 
abdominal distention. The diagnosis in some cases is uncer- 
tain and can hardly be made without exploratoiw’ operation. 
Tumors of the bladder that cause abdominal enlargement m 
children are very rare. Occasionally a malignant tumor of the 
prostate gland, such as a sarcoma, may cause abdominal en- 
largement, which is made up in part by metastatic nodules, by 
ascites, by distention of the intestines, and by edema of the 
wall. These tumors, too, are of very infrequent occurrence 
in children. The first sjunptom may be dysuria. Catheteriza- 
tion may be difficult because of obstruction. A mass may be 
palpable by rectal examination. 

Tumors of the ovaries, especially cysts, are more common 
in children. Because of their presence, abdominal enlarge- 
ment may be very great. The finding of a circumscribed 
tumor which arises from the midline of the pelvis, w’hich is 
circumscribed and which dents readily but does not exhibit 
movable dulness, should suggest the presence of an ovarian 
cyst. A large flaccid cyst, may simulate ascites with undula- 
tion or ascites which is so marked as to exhibit no movable 
dulness. Other malignant tumors may arise in the ovaries. 
We at the Clinic have seen a teratoma attached to the wall of 
the bladder of a girl aged eight years, whose abdomen below 
the umbilicus was considerably enlarged. If roentgenograms 
reveal the presence of bony material in such tumors, their 
nature may be more strongly suspected. 

Affections of the intestinal tract often account for enlarge- 
ment of the abdomen. With the exception of umbilici 
hernias which, in infants, do not often attain great size direct 
hernias through the abdominal wall in children are rare Oc 
casionally a large postoperative direct hernia may develon 
Enlargement of the abdomen that takes nlare 

carceration of an intra-abdominal hernia is due nn f 
the intestinal obstruction. primarily to 

In young children, pyloric stenosis nr . 
cause a protuberaace ip the 
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visibly distended stomach may make the upper part of the 
abdomen of an emaciated infant very prominent as compared 
to the sunken-in lower portion. The diagnosis of pyloric 
stenosis is aided by the presence of visible peristalsis of the 
stomach with waves that travel from left to right, by projec- 
tile vomiting and, less frequently, by a palpable mass in the 
region of the pylorus. After operation visible distention of 
the stomach may take place. This occurred in the case of one 
infant operated on for pyloric stenosis. 

In some instances abdominal enlargement results from dis- 
tention of the intestine above the point of an obstruction, 
partial or complete. The obstruction may be caused by con- 
genital atresia. If atresia involves the anus, intestinal stasis 
and distention are usually absent because the fistulous channel 
that develops between the rectum and urinary tract allows 
escape of intestinal contents. Partial obstruction of tlie intes- 
tine may be due to a variety of lesions, such as incarcerated 
hernias, fibrous bands that constrict one or more loops, volvu- 
lus, tumors both extrinsic and intrinsic, and segmental inflam- 
mation. In addition to causing distention of the bowel, 
obstruction may cause visible peristalsis of the dilated portion, 
and borborygmi may be very noticeable. If the obstruction 
becomes complete, the abdominal distention may be very 
great. Cessation of bowel movements, absence of fecal matter 
from the lower part of the intestine, vomiting of fecal material, 
rapidly developing emaciation and desiccation, are the most 
striking features of such mechanical ileus. 

In older infants acute intussusception is perhaps the most 
frequent cause of partial or complete intestinal obstruction. 
Intermittent attacks of apparently severe pain, which begin 
suddenly and which are associated with crying, particularly at 
the age at which the infant begins to walk, are often the first 
symiptoms. Soon after the appearance of these symptom^ 
blood or bloody material is passed from the rectum. The child 
may vomit. Between attacks of colicky pain when the ab- 
domen may be soft, a sausage-shaped mass may be palpated. 
This is usually felt first in the right ileocecal region. Fluor- 
oscopic examination together with inflow of contrast material 
can be of great value. After a shorter or longer period of time 
the intestines and abdomen become distended. Intussuscep* 
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tion may occur also in later cluldhood._ Chronic inlusHHce^- 
tion occurs much less iiequeutly, and is usually 
some lesion of the intestinal wall such as a pohi)- ‘ V 

observed at the Clinic a lymphoma was the cause of diromc 
intussusception which was associated Mith a considerable de- 
gree of abdominal distention. The clinical picture ma\ be 

difficult to analyze. _ _ -vr r r 

Intra-abdominal cysts may originate from a Meckel s ai- 
verticulum, or from some other part of the intestines, from the 
mesenter>f, or from the omentum. These, even in ven,' young 
patients, can cause abdominal enlargement, either by their size 
or by causing intussusception or obstruction. W e have ob- 
served a cyst of the omentum in a girl aged four years. An 
enlarged abdomen was noted about ten months before admis- 
sion. On examination a large, rather flaccid cj^stic mass was 
found. At operation two rather large cysts were found: the 
larger contained 2,800 c.c. of bloody fluid. The smaller cj'sl 
was ruptured during operation. Cysts of the mesenterj^ are 
likely to be multiple. 

Tumors of the intestines may be responsible for abdominal 
enlargement. The most common types are lymphomas or 
hmiphosarcomas. In the case of a boy, aged thirteen years, 
the cause of abdominal distention was found to be widespread 
lymphosarcomatosis of the intestines and mesentery. In this 
case the distention was due to the presence of fluid in the 
peritoneal cavity as well as to the presence of the tumors. 

.\bscesses within or adjacent to the peritoneal cavity may 
be of sufficient size to produce abdominal enlargement. This 
may occur, for example, in the case of a -psoas abscess of 
tuberculous origin. The finding of tenderness over the spinal 
column and the demonstration by roentgenography of a lesion 
of the vertebrae are of major importance in determining the 
nal^ure ol the process. If in such a case the intracutaneous 
lubercuhn reaction ,s repeatedly negative, a diagnosis of tuber 
culosis becomes uncertain. Appendicitis, with perforatim of 
the appendix, is perhaps the most frequent caiKP J ? ^ 

mcni of the abdomen due to purulent exudate in fk ^^arge- 
cavity. Following subsidenL of 

inflammation, localized protrusion of the abdnm!' Senerahzed 
vbihlc. This is present most freq^X o'Tr’S sfH 
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the abdomen, but it may extend beyond the midline and may 
even be more prominent on the left side. A history of pain 
and tenderness in the region of the appendix is of the greatest 
value in diagnosis. The character of the temperature curve 
and the blood picture will probably indicate the purulent 
nature of the condition. Large abscesses may come from other 
sources, such as areas of osteomyelitis. 

Enlargement of the abdomen due to distention of the intes- 
tines without obstruction occurs very frequently. Pain, if 
present, disappears as flatus escapes from the bowel. Disten- 
tion of this sort as a rule does not persist. Palpable masses, 
tenderness, and signs indicative of effusion are lacking. It is 
of frequent occurrence during the course of infectious diseases 
such as pneumonia and may contribute to embarrassment of 
respiration. It is of not infrequent occurrence after opera- 
tions. This kind of distention combined with weakness of the 
abdominal muscles has been thought to account for abdominal 
enlargement in rickets and in celiac disease. Persistent dis- 
tention of segments of the small intestines may occur without 
any demonstrable cause. 

The most marked degrees of abdominal enlargement are 
found in cases of Hirschsprung’s disease (megacolon). A 
thin abdominal wall, resulting from the emaciation which is 
usually present, allows the pattern of the intestinal loops and 
their peristaltic constrictions to be easily visible. The en- 
larged abdomen may be pear shaped, with the wider portion 
uppermost. A history of absence of spontaneous bowel move- 
ments from the time of birth or early infancy is of greatest 
diagnostic significance. In some cases canalization of the re- 
tained fecal material ma}^ permit the occurrence of diarrhea. 
The huge masses of retained fecal material are usually pal- 
pated vdth ease, and after repeated and properly administered 
enemas they disappear. Roentgenologic examination of the 
colon is of great value in diagnosis. However, a false im- 
pression of dilatation of the colon may be obtained from e.x- 
amination of the roentgenogram alone. It is therefore vcr>’ 
important, particularly when the diagnosis is somewhat doubt- 
ful, to have a fluoroscopic examination. It is also of im- 
portance to decide whether the dilatation involve.-^ the entire 
colon or only a segment of the colon. On this finding ma> 
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rest the decision as to the advisability of sNTnpathectomy or 

resection of the colon. _ . . 

An excessive amount of fluid in the peritonea ca\ i ^ ^ 

alone or together with other factors such as distention of ihe 
intestines and tumors, is a ver^^ frequent cause of abdominal 
enlargement. Excessive amounts of fluid may accumulate 
a result of inflammatory^ processes of the serosa, di.^ease.' of 
the kidneys, or interference with the circulation of blood and 
lynnph. The character of the fluid differs according to the source 
and cause of its derivation. If the fluid is a transudate, such 
as that formed in cases of circulatory^ obstruction, the protein 
content will usually be found to be less than 3 or 4 gm. per 
100 c.c. If the fluid is composed of inflammatory^ exudate, the 
protein content is greater. The lowest value for protein con- 
tent, 0.5 gm. per 100 c.c. or less, is found in the opalescent 
ascitic fluid from patients with lipoid nephrosis. In cases of 
nephritis and in cases in which there are circulatory' disturb- 
ances the fluid is usually clear. An exception to this is the 
fluid from patients with chylous ascites, but this is very un- 
common. The ascitic fluid in this condition is milky, and if 
ether is added to it, it becomes clear. In the presence of tumors 
the ascitic fluid may be brown or bloody. 

Free fluid in the abdomen, if not too great in amount, is 
indicated by dulness to percussion. This dulness moves as 
the patient changes position. If the abdomen becomes tense 
because of the accumulation of fluid, percussion will yield a 
note which is dull regardless of the position assumed by the 
patient. In such cases the presence of fluid can be more re- 
liably determined by the elicitation of undulation, or fluid 
waves, by the proper maneuver. It has been mentioned that 
large cysts with flaccid walls may be confused with collections 
of fluid in the peritoneal cavity. 

Large amounts of fluid may be associated with protrusion of 
the navel. '■ 


Circulatoi^' dhturbances which lead to the accumulation of 
fluid may be dmded mto two main groups: those due to portal 

imrainoracic. The latter may be either a fathn^ 

rowing ol iko ^ tort or nar. 

carditis. patients with adhesive peri 
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Portal h)T)ertension resulting from thrombosis of the portal 
vein occurs rather infrequently, particularly in children. In 
such cases the ascites develops rapidly. However, this may 
occur in other conditions. I saw one case in which thorough 
exploration did not reveal an adequate explanation for the 
rapidly 'developing ascites. 

Portal hypertension as a rule is due to diseases of the liver 
which will be designated here collectively as “juvenile cirrhosis” 
without any attempt to subclassify. As fluid accumulates from 
any cause, the abdomen distends and the navel may protrude. 

• In cas6s of portal h 3 qoertension, visible collateral circulation 
in the'umbihcal region, the caput medusm, is commonly ob- 
served. This need not occur in every case, since the path of 
the collateral circulation may be deep in the abdominal cavity. 
Collateral circulation visible on the sides of the abdomen is 
more likely to be caused by an obstruction in the abdominal, 
inferior vena cava. Edema of the lower extremities and of the 
abdomen may occur late in the disease and may be due to vari- 
ous factors which do not concern us here. A history of jaun- 
dice, early enlargement of the spleen (common in juvenile 
cirrhosis), and various tests of liver function, aid in the diag- 
nosis. The liver is usually enlarged. 

In very rare cases congenital obstruction of the hepatic 
veins at their entrance into the vena cava may exist and may 
lead to abdominal enlargement. Obstruction of the vena cava 
in cases of adhesive pericarditis or “inflow stasis” is not always 
easy to differentiate from portal h}q3ertension. The disease is 
■ more common in later childhood and early adolescence. Signs 
of valvular heart disease may be absent. In patients with 
constrictive pericarditis the respirations are usually easily em- 
barrassed; there may be some cyanosis, and edema of the lower 
extremities may appear early in the course of the disease. 
Venous pulsation in the neck occurs only. Effusion into the 
pleural ca\'ities is not an uncommon finding. In the few case.' 
which I have seen, no collateral circulation was visible. The 
sluggish circulation causes the liver to enlarge soon after the 
onset of the disease. In one of our cases at the Clinic the sur- 
face of the liver became unev^en and signs of impaired In'er 
function were found. In this case a considerable degree of ob- 
struction was found at operation. The constricting tissue was 
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narUy calcified. In another case calcification of the pcn- 
LrdLn Tvas visible in the roentgenogram. The only eftcctnc 

treatment is surgical. . . 

Ascites that develops in patients with nephrosis is usuafir 

associated with edema of the legs and abdomen. The urine 
usually contains considerable amounts of protein and large 
numbers of casts, and may contain lipoids which arc doubly 
refractive. Increased values for blood lipoid and cholesterol 
are of diagnostic significance. Other forms of ascites due to 
renal disease can be differentiated from nephrosis by the dif- 
ferent findings in the urine, by the presence of elevated blood 
pressure, and by the demonstration of impaired renal function. 

Obstruction of lymph channels may cause chylous ascites. 
In the case of a boy aged eight months, enlargement of the 
abdomen was found to be due to such an ascites. At necropsy 
the thoracic duct could not be demonstrated. 

The subject of tuberculous peritonitis deserves special at- 
tention. It occurs in the two main forms, the dry and tlie 
ascitic. However, there may be a combination of these. The 
ascites usually develops insidiously and may be accompanied 
by progressive emaciation. It has been stated that rapidly 
developing ascites in children is usually due to tuberculous 
peritonitis. This may be true in regions in which tuberculosis 
is unusually prevalent. Pain and tenderness frequently are 
absent. The onset may be stormy, and may simulate that of 
an infectious disease like tjqihoid fever, or it may be gradual 
as in other forms of acute peritonitis. The dry form is char- 
acterized by the formation of fibrous tissue. Abdominal en- 
largement may be the first and only symptom. The intestinal 
coils, thickened by fibrotic tissue, may form irregular protrud- 
ing masses. The omentum may become fibrotic and cause pro 
irusion of the upper portion of the abdomen. The enlarge 
ment of the abdomen may be increased by ascites which is 
sometimes transitorj^ in nature. The diagnosis of tuberculous 
pentomtis is made more probable by a history of contact ^-th 
tuhcrculosB, by the demonstratioo of tabercSom teioos 
where in the body, and bv a nnsiiiw «ions eise^ 

reaction. If 

or lesions the diagnosis becomes certam 
lation is usually required for such proof. ’ 
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Purulent peritonitis may be due to a variety of organisms, 
of which streptococci, pneumococci and colon bacilli are the 
most common. The mode of invasion is not always apparent. 
It may occur as a result of perforation of the intestinal tract 
by trauma or ulceration. The organisms may reach the peri- 
toneum through the blood stream, through l)miph channels, 
from a ruptured abscess, or possibly by transmigration. The 
diagnosis of acute purulent peritonitis is relatively simple in 
cases with the characteristic increase of muscle tension, the 
pain, the rebound tenderness, the vomiting, fever and poly- 
morphonuclear leukocytosis. Usually there is constipation, but 
there may be diarrhea. It is well to remember that the picture 
may not be complete. Enlargement of the abdomen is usually 
due more to distention of the intestines than to the amount of 
purulent fluid. If the peritonitis is due to pneumococci, the 
amount of pus may be sufficiently large to produce abdominal 
enlargement. Diagnostic aspiration of die intraperitoneal 
material has been recommended. 

Abdominal enlargement due to hemorrhage into the peri- 
toneal cavity may occur after trauma. The most frequent 
cause is rupture of the spleen. The history of an injury, the 
location of the injury, and evidence of rapid loss of blood arc 
the most important diagnostic features. Definite diagnosis usu- 
ally cannot be made before exploratory operation is performed. 
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DISEASES OF THE THYROm GLAND IN CHILDREN 
Roger L. J. Kennedy 


In order to understand better the morbid processes that 
occur in the thyroid gland and the clinical disturbances which 
result from these processes, it is well to have in mind certain 
facts concerning the anatomy, embryolog)', histolog}^ and physi- 
ology of that organ. 

The gland is bilobed, the lobes being connected by a bridge 
of tissue, the isthmus, which crosses the midline of the neck, 
anterior to the trachea. Ordinarily, the lobes cannot be out- 
lined by palpation, although the isthmus is frequently palpable 
and even visible. 

The size of the organ varies with age, from birth to puberty. 
In the newly bom it weighs from 1.5 to 2.5 gm. The weight 
increases to about 10 gm. by the tenth year and to about 15 gm. 
at puberty. 

Four main arteries, two superior and two inferior thyroid 
arteries, together with the thyroid ima artery and other lesser 
arteries, carry the blood supply to the thyroid. The veins 
which arise in a rich ple.vus covering the gland, are the superior, 
lateral and inferior groups. 

The gland receives its nen'e supply from both the sympa- 
thetic system and the vagus nerves, chiefly from the former 
The close relationship between the gland and the recurrent 
larymgeal ner%’e is of considerable cUnical and surgical imnor- 
lance, ^ 


.Accessou' th^woid glands may be formed along the course 
of the ihyroglossal duct, from the base of the tongue to the 
root of the neck. If the thjwoid fails to progress irdevelnn 
mcM beyond ibe tongue, tee results au abeLt Iteal ftT 
roid. The close apposition of the thwoglossal IT I T 
booe aecoun. lor dre oi a^Xr^'Se 
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region of the bone. This too accounts for the position of 
thyroglossal duct cysts (Fig. 38) and sinuses which are always 
in the median line near the hyoid bone. Other accessory thy- 
roids may be found in close approximation to the pyramidal 
and lateral lobes and at the lower pole of the gland. From 
these may arise intrathoracic and retrosternal goiters. 

— ^ ■ 

' i 



Fig. 38. — Thyroglossal duct c>'st of a boy aged twelve years. The cyJt 
had been incised, following W'hich it had healed and discharged intermittently. 
The characteristic position in the midline of the neck is well illustrated and 
serv'es to distinguish thyroglossal duct c>'sts and sinuses from brachial cleft and 
other kinds of cysts. 

The occurrence of a pyramidal lobe or of a persistent 
thyroglossal duct is based on the following embryologic facts. 
The thyroid arises from the floor of the pharynx. It develops 
as a stalk with a globose end. Under ordinary conditions the 
stalk becomes obliterated and the globose end develops into 
the bilobed gland. If the connection between the stalk and the 
pharyngeal floor is lost near the phary-nx. a pyramidal lobe or 
persistent thyroglossal duct may result. 

The parenchyma of the gland consists of coIloid-fiHed fol- 
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Ucles. The follicles are lined wth epithelium made up of cu- 

The taction of the thyroid gland, according to Plummer 
(1922) is the elaboration and deliver),’ to tlie blood of a secre- 
tion containing its acUve principle, thyroxin, and the storage 
of colloid in its vesicles. Iodine is probably stored m the col- 

loid. . u • 

WTien inorganic iodine is injected or given by mouth, it is 

taken up rapidly by the thyroid gland. Iodine in the inorganic 
form, however, is not present in tlie normal gland; it is found 
there only as a component part of organic compounds (Ken- 
dall). From 0 to 15 per cent of this organic iodine of the 
gland is to be found in thyroxin; the balance of the iodine is 
present in other compounds. 

Iodine is present in the gland even before birth and in- 
creases in amount from birth to maturity. The amount is 
determined to some extent by the content in the diet and water 
supply. Sea foods are known to have a relatively high con- 
tent of iodine. In order to maintain the required amount in 
the gland, a child must receive daily from 0.050 mg. to 
0.150 mg. of iodine. 

According to Plummer (1926) thyroxin functions through- 
out the cells of the body and does not primarily influence any 
one organ or system of organs. It functions not by producing 
energy itself, but by raising the capacity of any given cell to 
respond to excitation or stimulation. 

If the thyroid gland is removed from ydung animals a 
striking series of changes takes place. There is retardation 
of gronuh and depression of all of the physiologic functions 
of the body. Growth of bone slows up, the hair becomes dry 
and coarse and the muscles become weak and flabby. Move- 
ments become sluggish. The temperature is lowered and oulse 
slowed. Sexual function fails. There develop an increased 
lolerancc ior carb^ydrate and an increased storage of glvco- 
gen m the liver. The basal metabolic rate is lowererl n 

as 40 per cent or more. 

Thyroidectomy in children iq fnllnTTra^ u 
in all respects to 'that 

to retarded physical gromb and deprised nhysinl" 

.tons, vartous kinds and degrees of ntenbtl Stance “y 
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develop. Examination of an individual so affected may reveal 
a sluggish, apathetic, sleepy person. The hair may be coarse, 
the siin dry, the features heavy, and the expression dull. The 
body temperature is low, the perspiration decreases, the patient 
may complain of sensitiveness to cold, and anorexia and con- 
stipation are common. Pads of tissue, simulating fat, appear 
especially above the clavicles. These are referred to as 
myxedematous pads, the nature of which is unknown. 

Feeding of large amounts of thyroxin to young animals 
does not result in a condition exactly the reverse of that brought 
about by insufficient thyroid material. There is a diminished 
rate of growth and hypertrophy of certain organs such as the 
testes and ovaries, the suprarenal glands, the heart, the liver, 
the pancreas and the spleen. The thyroid gland decreases in 
weight and activity, although the metabolic rate increases. If 
feeding of thyroid is discontinued, the rate of growth is ac- 
celerated and hypertrophy of the organ subsides. 

Administration of large amounts of thyroid material to 
human beings is seldom continued for any length of time. It 
results in serious phenomena such as tachycardia and ar- 
rhythmia, vertigo and weakness, excessive perspiration, diar- 
rhea and generalized pains. 

In young individuals, from whom the thyroid glands have 
been completely removed, restitution to normal can be brought 
about by administration of thyroid material. If young indi- 
viduals have been deprived of thyroid material for some time, 
the restitution Will be only partial. 

Complete absence or lack of function of the thyroid gland 
results in lowering of the basal metabolic rate to a level of 
from 40 to 45 per cent below the average of normal individuals. 
In patients whose thyroid glands are overactive the basal 
metabolic rate may be elevated to as much as 100 per cent 
above normal. In recent years considerable investigative work 
has been done which is purported to demonstrate certain re- 
lationships between the glands of internal secretion. Perhaps 
the most important of these concerns the claims which have 
been made for the e.xistence of a hormone, the so-called “thyro- 
tropic hormone.” present in the pituitary gland, which control.- 
the activity of the thyroid gland. In spite of the evidence that 
has been offered to support the claim of the existence of such 
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a hormone in lower animals, there is very little evidence that 
it is present in human beings, or if present, that it is of any 
clinical importance. 

DISEASES OF THE THYROID GLAND 

a working classification of diseases of the thyroid glands of children, 
the following is offered: 

Congenital goiter 
Diffuse colloid goiter 

Adenomatous goiter (^Wthout hyperthyroidism) 

Exophthalmic goiter 
H>'poth>Toidism 

Cretinism { ^thyreotic 
. 1 Endemic 

M>^edema 

Inflammation (thyroiditis) 

^ Malignant diseases of the thyroid. 


CONGENITAL GOITER (CONGENITAL HYPERTROPHY, 
neonatal STRUMA) 

Congenital goiter, which consists of enlargement in narl 
or in whole, of the thyroid gland of the newlyborn child fs to 

^n icS 

rts-“ri^r;‘ 

goitrotSJ.' ‘^ttetidTn™' Tn 
goiter IS endemic than elsewhere it ma \ regions where 
causes, whatever they may be ’are thT that the 

produce other endemic goitrou( diseilfes “ 

The gland, m part or in whole is lar^p f; 
or irregular. Djrpsnea of varving Lt ^ ^^g^lar 

Death may result from obstruc^n the ' 

• tk" f oiore marked the enla tract. 

>s the danger to the life of the infant • greater 

" ; cent. Usually there ’is^n ^^ay be as 

>n iljc size of the gland. '' spontaneous regression 

The administration 0, iodine inn dose ono 


ing- three times 
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a day to a pregnant woman, from the third or fourth month 
antepartum, has been advised to eliminate the possibility of 
congenital goiter. 

Intubation, tracheotomy and resection of the thyroid 
isthmus have been employed in treatment. If the enlarge- 
ment persists beyond the first few weeks of life, treatment with 
iodine and thyroid material may be administered. 

GOITER (STRUMA, BRONCHO CELE, DIFFUSE COLLOID GOITER) 

The term, “diffuse colloid goiter,” indicates a diffuse sym- 
metrical enlargement of the thyroid gland (Fig. 39), the acini 



Fig. 39.^ — Diffuse colloid goiter of a boy aged seven years, a, Before, and 
6, two months after start of desiccated thyroid therapy. In addition to diffu*'- 
enlargement of the thyroid gland, there was a loucred basal metabolic rate 
( — 20 and —22) and clinical c\idence of h>’pothyroidisin. The blood cholesterol 
at the time of admission was 211 mg per cent. Roentgenogram^ of the v.rr 
showed delayed ossification of the carpal bones. Reduction in the size of th^ 
gland and marked general impro\'ement requited promptly from treatment 

of which contain an excess of colloid: the enlargement is un- 
associated with sj-mptoms of hyperthyroidism. It i' various!) 
referred to as "adolescent," “adolescent colloid," "vascular 
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y ^ . it A Itn 
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'en- 


endemic in some areas, it may be found in any part of the 

Diffuse colloid goiter is the tjTie of^ enlargement of the 
thyroid gland that has served as the subject of many surN-ev:- 
among children, particularly of those at or near the age of 
puberty. The use of different standards for diagnosis has re- 
sulted in some difference of opinion regarding the incidence of 
the condition. Suffice it to say that definite enlargement of 
the lobes of the thyroid gland has been of common occurrence 
among children, especially of those at or near the age of 
puberty. 

The cause of this enlargement has not been definitely es- 
tablished, although the \dew that it is attributable to some 
deficiency, probably of iodine, is generally entertained. 

The symptoms and signs which it may cause are chiefly 
local. The gland is found to be smooth and bilaterally and 
sxTnmetrically enlarged; the enlargement may be slight or ex- 
treme. The gland is soft and compressible. The superior 
thyroid arteries may be so large as to be palpable, and a bruit 
and thrill may be present. The patient may complain of a 
feeling of fullness in the neck. The basal metabolic rate may 
be slightly depressed. 

Sometimes the gland recedes spontaneously. By treatment 
it can usually be made to recede within a year. If such glands 
of children have been reduced the children should be given 
prophylactic doses of iodine for several years afterward, in 
order to prevent return of the enlargement. Exophthalmic 
goiter, contrarj^ to certain expressed beliefs, is not more likely 
to occur m patients who previously had an existing diffuse col- 
loid goiten 

The prophylaxis of goiter is concerned chiefly with the 
diffuse colloid U-pe. The most important prophylactic meas- 
ures which have been employed are the addition of iodine to 
y^ter supplies, the use of iodized table salt, the use of tablets 
Uiat contain iodine (lodostarin tablets contain 1 to 4 me of 
lodinel. the use of compound solution of iodine a 
tionf (from 3 to 5 drops once a week) Sie 1 oft? . 

•icid (1 teaspoonful once a week) and'fhp t 

vou ^se of desiccated 
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thyroid. Iodized table salt, which is now so commonly used, 
is probably the simplest and most economical of the prophy- 
lactic preparations. 

In the early stages of the development of the condition 
iodine in prophylactic doses may be curative. Desiccated thy- 
roid gland administered orally in a dose of 1 to 2 grains (0.065 
to 0.12 gm.) daily is the treatment of choice in well developed 
cases. In order to check the potency of the thyroid prepara- 
tion and to maintain the metabolic rate at or near normal, it 
is desirable that frequent determinations of the basal metabolic 
rate be made. Only rarely need children be operated on. 

ADENOMATOUS GOITER WITHOUT HYPERTHYROIDISM 

Adenomatous goiter is a nodular enlargement of the thy- 
roid gland caused by the presence of single or multiple aden- 



I 


i 


I 




Fig. 40. — CoUoid and fetal adenoma in a diffuse colloid poiter of a 
aged twelve years. Nodules of t hi s sort are rare among children and in our 
experience have more frequently been proved to be malignant than beni^'n 
The appearance may be similar in all respects to that of malignant nodule? 


omas within its substance (Fig. 40). Although in adults it b 
frequently accompanied by symptoms of hj^perthyroidism, m 
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children it causes no constitutional sjunploms. In other vrords, 
the syndrome of adenomatous goiter vnth hiTierthyroidism has 
not in our experience at Uie Clinic, been observ^ed in children. 

Although adenomatous goiters of clinically recognizable 
size occur with greater frequency in regions where goiter is 
endemic than elsewhere they are rare among children in the 
United States. They may occur in diffuse colloid goiters and 
remain unrecognized until the excess colloid disappears spon- 
taneously or following treatment. The fact that they are more 
common in regions where goiter is endemic than elsenherc in- 
dicates that their etiology' is the same as that of diffuse colloid 
goiter. 

The adenomas give rise to few signs or symptoms other than 
visible and palpable nodular swelling of one or both lobes of 
the thjToid gland. Symptoms that result from pressure on the 
trachea or on the recurrent laryngeal nerve may be produced, 
and may be not only troublesome, but even serious. 

Pathologically, the adenomas may be of the encapsulated 
(“fetal” or “adult”) type, or as some observers hold, they may 
consist of noncapsulated nodular portions of thyroid tissue. 

Removal of adenomas of the thyroid gland of children is 
justified for two reasons. Later in life the adenomas may re- 
quire excision because of hyperthyroidism. Probably of even 
greater importance is the fact that carcinoma may be present 
in an adenoma without giving any indication of its presence. 
Timely removal of such a nodule oSers a very good probability 
of complete cure. 


EXOPHTHALMIC GOITER (GRAVES’ DISEASE, BASEDOW’S DISEASE 

PARRY’S DISEASE, HYPERTHYROIDISM, AND THYREOTOXi’ 
COSIS) 

Exophthalmic goiter, according to Plummer’s conception 
IS a clmicophysiologrc complex similar to “that following the 
adnnmstrauon of thjnoxin, or that associated with hyperfunc- 
t.onmg adenomatous thjToid, plus certain characterise find 
mgs that c^n be grouped as ocular symptoms, the characterlsUc 
nerx-ous phenomena, and the tendenevto rrisp. IS, ^ ^ 

minate in death.” This conrentin^o v ^^ch may ter- 
poher of children as sveU ^ oUdults ^ ™Pl>thataic 
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The cause of exophthalmic goiter is not known. It is prob- 
able that the clinical picture is caused by an alteration in 
amount and character of the thyroid secretion. Disturbances 
of the S}Tnpathetic nervous system, constitutional predisposi- 
tion, heredity, infectious diseases and nervous shock and stress 
may be contributory factors, but none of these alone or in 
combination can be considered as the fundamental cause of 
the disease. 

There are no statistics available which indicate the fre- 
quency of exophthalmic goiter in the general juvenile popula- 
tion. At The Mayo Clinic, of 15,505 cases of exophthalmic 
goiter, slightly more than 1 per cent occurred among children 
aged fourteen years and younger. According to sex, the ratio 
of cases among female children to those among male children, 
as stated by different authors, is from 10:1 to 3:1. In our 
series of cases this ratio was 7.3:1. The disease may occur at 
any age. In children the frequency increases from birth to 
puberty. 

Exophthalmic" goiter in a child usually develops slowly, but 
its onset may be acute. In by far the largest number of cases 
the first symptom is nervousness. Next in frequency are goiter 
and exophthalmos. Tachycardia and tremor, although Jess 
frequent as initial symptoms, are usually noted before the dis- 
ease has been present for a long time. Weakness, emesis, poly- 
phagia, palpitation, loss of weight, dyspnea, diarrhea, excessive 
perspiration and intolerance to heat complete the symptom 
complex, and eventually become evident in a well developed 
case. In children the objective signs such as nervousness, 
goiter, exophthalmos, polyphagia, diarrhea and loss of weight 
may be present for some time before the child complains of 
the subjective manifestations such as weakness, palpitation 
and dyspnea. 

Enlargement of the thyroid gland is one of the most con- 
stant and earliest developments. It is usually bilateral and 
sjunmetrical, and usually involves the isthmus. The enlarged 
gland is firm. The enlargement is painless, and palpation 
elicits little or no tenderness. 

Visible pulsations, palpable systolic thrills and audible 
bruits may be present over the arteries, particularly those oi 
the superior poles. Since thrills and bruits may also be present 
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in cases 


of diffuse colloid goiter, their presence should not be 
depended on in making a diagnosis of exophthalmic goiter. 

Local effects from enlargement of the thyroid gland are not 
as prominent as in adults. There may be a feeling of pressure 
in the neck, slight dysphagia or rarely hoarseness from in- 
volvement of the recurrent laryngeal nerve. 

Tachycardia is present in practically all cases. In 98 per 
cent of cases the pulse rate vfas found to be 90 beats or more 
per minute, and in 80 per cent of cases it exceeded 120 beats 
per minute. In an appreciable number of cases it is excessive, 
ranging from 160 to 180 beats per minute. If any doubt exisLs 
regarding the influence of extraneous factors, such as excite- 
ment, as a possible cause for the tachycardia, the pulse rate 
should he determined while the child is asleep. If the rate is 
normal in sleep, the child probably does not have exophthalmic 
goiter. Palpitation is common, but children do not complain 
of it early in the disease, probably because they are less accus- 
tomed to interpret subjective sensations than are adults. 

Evidence of cardiac embarrassment is frequently mani- 
fested as dyspnea. This is usually mild, but may be so severe 
as to constitute one of the chief complaints. 

Cardiac dilatation and valvular insufficiency are of suffi- 
cient degree to be clinically demonstrable in about half of the 
cases. Their presence is indicated by expansive movement of 
the precordium, extension of the borders of the heart beyond 
normal limits, location of the apex beat well outside the nipple 
line, and systolic murmurs which are most frequent at the base 
of the heart. 

The characteristic change in the blood pressure consists 
of an elevation of the systolic pressure and consequent increase 
m pulse pressure. In 75 per cent of 138 cases the systolic 
blood pressure was higher than 120 mm. of mercury, and in 
68 per cent of the cases it ranged from 120 to 190 mm of 
mercuric The height of the diastolic pressure is little affected 
The mean pulse pressure m 130 cases was 63 mm. of mercury 
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movements and emotional instability. The excessive move- 
ments frequently simulate those of chorea and have led to 
erroneous diagnosis. They may be distinguished from the 
movements of chorea by their purposeful character. The child 
becomes restless, fidgety, difficult to control and he picks or 
pulls at clothes, toys, books and other objects. The disposi- 
tion of the child may change from one that is quiet, reasonable 
and friendly to one that is excitable, irritable and fussy. Cry- 
ing, quarrelsomeness, impatience, fury and rage may be ex- 
hibited. The child becomes unable to get along with the family 
and playmates. Changes in behavior may be so marked as to 
simulate a psychosis. Schoolwork becomes difficult and often 
has to be discontinued. Such nervous manifestations as these 
mentioned here may be expected in all except the milder cases. 

Tremors, either fine or coarse, occur in a large majority of 
cases, and are likely to be exaggerated by voluntary effort. 
Other subjective nervous phenomena are increased speed of 
reflexes and flushing of the skin. 

Exophthalmos, usually bilateral, but occasionally unilateral, 
is the most frequent, important, and striking ocular sign of 
exophthalmic goiter in children. It occurred in 83 per cent of 
cases. Its presence should always suggest the probability of 
exophthalmic goiter. \\Tiether or not exophthalmos is present, 
the eyes may impart to the countenance a staring expression 
which by some is thought to be even more pathognomonic of 
the disease than is exophthalmos. This “stare” may disappear 
as the disease is controlled, although the exophthalmos may 
persist in gradually lessening degree for a long time. Frequent 
inking, inability to cause the eyes to converge, lagging of the 
upper lids as the eyes follow an object describing a downward 
course, widening of the palpebral fissure and wrinkling of the 
forehead and raising of the eyebrow^s w^hen looking upward 
are ocular signs of secondary diagnostic importance. Edema 
of the eyelids is found in almost all cases in w^hich exophthal- 
mos is present. Paralysis of the extrinsic muscles of the ey^" 
occurred only rarely in the series of children seen at the Clinic. 

General w’eakness and easy fatigability are present in the 
majority of cases. The loss of strength is general and often 
is severe. As a criterion of loss of muscular strength, testing 
the quadriceps muscle is done most commonly. The child i' 
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asked to step up on a chair. If exophUialmic goiter is present, 
the effort is attended by unsteadiness, a jerky, uncertain, up- 
ward motion, and a tendency to assist in tlie act by use of the 
hands. The unaffected child carries out Uie maneuver steadily, 
smoothly and without apparent effort. The test was found 
positive on slightly more than 50 per cent of 157 children who 

had exophthalmic goiter. 

Loss of weight, in spite of an enormous appetite and the 
ingestion of large amounts of food, is almost pathognomonic 
of the disease in its early stages. The loss of weight is usually 
moderate or severe, and in 60 per cent of cases was so marked 
as to be noticed by the parents. In the later stages the thy- 
roid intoxication may cause loss of appetite, nausea, vomiting 
(crisis) and consequent rapid loss in weight. 

A gain in weight, in the presence of active exophthalmic 
goiter, may follow a period of rest, especially when this is com- 
bined with administration of iodine. 

Polyphagia, which was present in 60 per cent of 157 cases, 
is prominent in the early stages of the disease. Late in the 
disease the appetite lags, and ingestion of adequate amounts of 
food is accomplished only with difficulty. 

Spells of vomiting, diarrhea or both occur in about a third 
of the cases. A tendency to looseness and frequency of bowel 
movements may persist throughout the course of the disease. 


The episodes of emesis and diarrhea may be only a part 
of the picture of crises of exophthalmic goiter, which is made 
up of fever (100° to 104° F.), emesis, diarrhea, increased 
severity of the ner\'ous and mental phenomena, prostration and 
sometimes death. Crises are less frequent and less severe 
among children than among adults. They occurred in 30 ner 
cent of the cases of children in the Clinic series. ^ 

.\lthough fm-er.is not a Sinnptom Of exophthalmic goiter 
there IS excessive sweaUtig and a subjective sensation of hea; 

and tile expressed preference for cool or winter 

Alopecia occurs in some 
wrinklc*d, furrowed or undermined. ” 
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Edema of the lower extremities may be found in the moder- 
ately severe or severe cases. The edema of the eyelids has been 
mentioned. 

The most important laboratory aid in the diagnosis and 
treatment of exophthalmic goiter is determination of the basal 
metabolic rate. Boothby and his associates recently have es- 
tablished a new standard for basal metabolic rates which has 
been named “The Mayo Foundation Standard.” The need for 
such a new standard has been particularly great for the deter- 
mination of the basal metabolic rates of children. The data on 
which this standard has been constructed and the manner of 
its use may be found by referring to the published reports of 
Boothby and his associates. In children less than six years of 
age, only a closed room or box t3T3e of apparatus can be used, 
such as that described by Talbot. By the older DuBois 
standard the basal metabolic rates of seventy children who had 
received no previous medication with iodine ranged from 0 to 
-|-100. The mean metabolic rate in this group was -f-42. In 
a group of fifty children, who had received an appreciable 
amount of iodine previous to the determinations, the values 
ranged from — 20 to +80, but the mean value was +33 as 
compared to a mean value of +42 in the group of children 
who had not received iodine. In eighty-one cases, after inten- 
sive treatment with iodine, the rates ranged from — 40 to +80, 
and the mean value for the group was +21. 

It is evident, therefore, that the basal metabolic rates of 
children who have exophthalmic goiter tend to be reasonably 
high (+42). It is further evident that by means of iodine the 
basal metabolic rate can be decreased to approximately half 
of the admission rate. This decrease in the metabolic rate by 
means of iodine has made it possible to carry out lobectomy 
or subtotal thyroidectomy without preliminary ligation of blood 
vessels or injection methods of treatment, and has resulted m 
a lower mortality in spite of the fact that much more formidable 
t 3 TDes of operation have been carried out. 

L 3 Tnphocji:osis and occasional glycosuria are the only ‘tn- 
portant findings in the blood and urine. 

Cases of frank exophthalmic goiter, in which exophthalmos, 
tachj'cardia. nen,-ousne5S and enlargement of the LhjToid glano 
are observed, offer no diagnostic difficulty'. As Helmhoh 
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pomted out. tie combmation of cntargenient ^ 
gland and nervousness in a child should give rise to stronu 
Lpicion 0 ! exophthalmic goiter. Undue aUenlion to certain 
featoes has led to diagnostic errors. The excessive niorc- 
ments, although not purposeless in character, have led to a 
diagnosis of chorea. The findings of tachycardia, dyspnea, 
cardiac enlargement, heart murmurs and elevated systolic 
pressure have resulted in a diagnosis of heart disease. Asthenia 
and loss of weight have been ascribed to infection although 


other signs of exophthalmic goiter were present. 

The finding of an elevated basal metabolic rate to 4-30. 
+40 or more in a child is a strong indication of exophthalmic 
goiter, even in the absence of such signs as exophthalmos, stare, 
dyspnea and tremor. 

According to H. S. Plummer, a favorable response follow- 
ing the administration of iodine, that is, a decrease of nervous 
phenomena, is the most valuable test available in the diagnosis 


of mild cases of exophthalmic goiter. 

Exophthalmic goiter in children tends to be progressive. 
The longer the disease is present, the more deleterious is its 
effect on the organs and the body as a whole. Complete dis- 
ability may develop within a year and death may take place 
in a crisis or from intercurrent infection or other complications. 
The use of iodine has greatly reduced the death rate, and pre- 
operative and postoperative crises following its use have be- 
come much more rare. In our experience it has permitted more 
extensive initial surgical treatment, and has reduced the sur- 
gical mortality in exophthalmic goiter of children from 9 to 
2.S per cent. 


Occasionally mild exophthalmic goiter of children may be 
satisfactorily treated without resort to operation In eight 
cases encountered at the Clinic the disease was successfully 
controlled by the use of iodine and reduction of activities. 

In 97 pp cent of 120 glands removed from children 'with 
exophthalmic goiter, the essential change was found to be 
d.huse parench>miatous hji^ertrophy and hyperDlaJa TA 
cel s of the follicular epithelium were found to be high cuboida^ 

“r ’7 x 

icncc of over,™^. or 
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the lumina of the follicles. In the glands removed from pa- 
tients who have received iodine previous to operation, the par- 
enchymatous hypertrophy is usually less marked than in the 
glands from those who have not received iodine. Occasionally 
additional features, such as thyroiditis, degenerating colloid 
adenomas, and areas of hemorrhagic degeneration may be 
found. 

The cause of death in uncomplicated cases of exophthalmic 
goiter is difficult to name. The very common finding of an 
enlarged thymus and h5T3erpIastic lymphoid tissue, which have 
been invoked as an explanation of a predisposition to sudden 
death from obscure reasons, seems to be more likely a result 
rather than a causative factor of the disease. 

There is no known method to prevent the occurrence of 
exophthalmic goiter. 

The aim of treatment of exophthalmic goiter should be the 
reduction of activity of the thyroid gland to a degree that will 
permit the function of the body and its organs to return to as 
nearly normal as possible. This occasionally can be achieved 
by medical methods, although in most cases a portion of the 
gland should be removed. 

In cases of short duration, with a mild degree of activity, 
rest and Lugol’s solution (compound solution of iodine) may 
be employed under the guidance of frequent and regular deter- 
minations of the basal metabolic rate. Acti\dties should be 
restricted and excitement and overfatigue avoided. From 5 to 
10 drops of Lugol’s compound solution of iodine should be 
given three times daily^ This regimen must be continued for 
several months, and in some cases for years. The diet should 
be the same as that for a healthy, active child, only it should 
be more liberal in amount. 

In cases in which marked cardiac decompensation asso- 
ciated with edema is present, digitalis can be used to good 
effect. One c.c. of the standardized tincture may be admin- 
istered daily, but the administration should be discontinued for 
a week or ten days before surgical measures are carried out.^ 

The use of sedative drugs is seldom if ever indicated, m 
view of the striking effect of iodine on the neri'ous phenomena. 

In a considerable number of cases the use of the roentgen 
rays or radium for children was followed by no improvement 
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and in some, the condiUon o( the children became cyoree 
although snbsequently surgical intervention was productive 


marked benefit. . 

Following a preparatory period of two to four weeks, during 

whicii 10 drops of compound solution of iodine is given three 
times a day, resection of the greater portion of both lobes of 
the th)T:oid gland can be carried out with a high degree of 
safety. The improvement which follows tlris procedure usualK 
amounts to a cure. Administration of iodine is to be continued 
throughout the postoperative course, and sometimes for months 
or years following operation. Postoperative myxedema, which 
is rare in children, necessitates the administration of desiccated 
thjToid. We have not encountered postoperative parathyroid 
insufficiency in any children in the Clinic series of patients. 


HYPOTHYROIDISM 

Cretinism. — ^Insufficient thyroid secretion may be mani- 
fested in children as athyreotic cretinism, endemic cretinism or 
mjTcedema. The term “athjnreotic cretinism” is used here to 
designate the condition resulting from partial or complete 
failure of development of a frmetioning thyroid gland in the 
fetus during intra-uterine life. Synonymous terms are “spo- 
radic cretinism” and “athyreosis.” The term “endemic cretin- 
ism” is employed to designate a congenital hypothyroid state 
in an individual born of parents from so-chlled “endemic 
goitrous^ districts,” and one or both of whom suffer from con- 
genital insufficiency of thyroid secretion. ' Synonymous terms 
are “congenital cretinism,” “congenital myxedema” and “con- 
genital hNTJothjTToidism.” The chief points of distinction are- 
U) m athjnreotic cretinism the patient does not suffer from 
lack of thyroid secretion before birth, whereas in endemic ere 
tmism patients are deprived of sufficient secretion probably 
Uitoiighoiit their entire intra-uteriiie life, and (2) aLreoUc 
cretins are born of normal parents, but endemic rrehS 
suits from hereditar>i thyroid insufficiency. As endemic 
lem IS rare in UiLs couBtr,.. this discuslri ^ beZi d T 
athyreotic cretinism as it occurs in . umited to 

.^.ake of brevity the term “cretin” will be i^S'lo 
athyreotic cretin as opposed to one snff^^ ^ ? indicate an 
cretinism. from endemic 
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Although the 'condition is congenital its recognition may be 
delayed until the child is several weeks or months old. Failure 
of development of the thyroid gland occurs in spite of the fact 
that the parents are free from disease of the thyroid. Contrary 
to the situation regarding endemic cretinism, there is no proof 
that lack of iodine in the diet of the mother is responsible for 
the occurrence of athyreotic cretinism. 

Cretinism is caused by lack of thyroid secretion. Since the 
infant is protected by the maternal thyroid secretion, , it does 
not suffer from this lack of secretion during intra-uterine life, 
and therefore it appears normal at birth. The patient who 
has endemic cretinism, on the other hand, shows the effects of 
intra-uterine deprivation of maternal thyroid secretion. 

Following birth, insufficiency of thyrroid secretion becomes 
manifest at the age of a few weeks. The infant, although 
normal in size at birth, fails to grow at the usual rate. The 
body remains short and appears well nourished. The extremi- 
ties are short and pudgy, the face is roimd, and the features are 
coarse and heavy. 

The skin is dry, thick, wrinkled and cool. The skin over 
the forehead is wrinkled transversely and gives the appearance 
of redundancy. The hair is sparse, coarse, dry and brittle. 
The eyebrows are scanty or absent. The complexion is pasty. 
The eyes are dull, and the expression is sleepy and apathetic. 
The base of the nose is broad, the nostrils are large and patent, 
the lips and tongue thick, the latter often partly protruding. 
Drooling is excessive. The tissues of the lids and face are full 
and thick, suggesting edema. The chin is short and recessive. 
The ears project unduly from the sides of the head. 

The neck is short and broad and the head is maintained in 
poor position. The thyroid gland is usually not palpable. 
Rarely, thyroid enlargement is present. In endemic cretinism, 
on the other hand, goiter is almost a constant finding. 

The chest and abdomen are short, thick and heavy. The 
musculature of the abdominal wall is relaxed, the abdomen n 
protuberant and an umbilical hernia is almost invariably 
present. WTien the child is in the erect position, marked lor- 
dosis is erddent. Above the clavicles are the thickened “my^ 
edematous pads” which fill the angles between the neck and 
supraclavicular region. The extremities are short, the hand= 
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ate spatulous and thick. The eternal genitalia 
tile and in the male the testes are frequently undescendcd^ _ 
Roentgenographic examination of the skeleton is an aid in 
diagnosis. The cartilaginous condition of the growing 
of the bones persists beyond the usual length of tune. 1 e 
fontanels and sutures of the cranium fail to close. Dentition 
and the shedding of deciduous teeth are delayed. Centers o 
ossification are tardy in developing, or fail to develop. Unusual 
delay in the appearance of centers of ossification of the carpal 
bones frequentty indicates a lack of thyroid secretion.^ 

The infant with cretinism is usually quiet and inactive. 
The appetite is poor. The speed of tendon reflexes is reduced', 
the knee jerk may appear active, but return of the leg to the 
position present before elicitation of the jerk is characteris- 
tically slow. 

Physical and mental development are markedly retarded. 
The special senses give e\ddence of decreased acuity. The 
ability to sit erect, to walk, and to talk is slow to appear. The 
gait is wobbling. Speech is slow, inarticulate, and guttural, 
and the vocabulary is limited. Control of the bowels and 
bladder develops late, or not at all. Mental progress is prac- 
ticalty nil, so that the ultimate status is one of idiocy. 

All of the phjfsiologic processes of the body are depressed. 
The temperature is subnormal; the pulse and respiration are 
slow. The intake of food and fluid is small, and the output of 
waste products is decreased. Constipation is marked. Albu- 
minuria and c\dindruria are commonly noted. Secondary 
sexual changes fail to take place. The blood picture is com- 
parable to that found in infants. There is a leukopenia and 
relative hunphocN^tosis. The basal metaboHc rate is greatly 
reduced usually to -40. or even lower. Hypoglycemia and 
increased glucose tolerance are usually present. The blood 
cholesterol mav be elevated ^ 

h. bren accepled by some Investlga Js 

lonr^lLTchf W^reat™'^^^^ the 

the permanent and ineparable cknges.°'L7nS? 


particu- 


846 


ROGER L. J. KENNEDY 


larly, the condition is likely to be erroneously diagnosed. 
Mongolian idiocy is frequently miscalled “cretinism,” but the 
mongol is active and more interested in his surroimdings, and 
the condition, unlike cretinism, is evident at birth. Infantile 
cerebral palsy can be distinguished from cretinism by a history 
of trauma or infection, by the marked muscular incoordinadon, 
spasticity, and irritable central nervous system. Physical and 
mental retardation of all t)q)es can be readily distinguished 
from cretinism by a therapeutic test with thyroid substance, 
which if properly carried out, will result in no harm. 

The outlook in cretinism depends on the age at which treat- 
ment is inaugurated, and the thoroughness and continuity with 
which it is carried out. Although physical growth and develop- 
ment may attain that of the average child, mental development 
tends to lag, and only in the cases in which treatment is begun 
early can the mentality be expected to parallel an apparently 
normal physical status. 

Untreated cretins or cretins for whom treatment is greatly 
delayed, develop the characteristics enumerated in the fore- 
going, and even if belated treatment is given them, they remain 
markedly retarded both physically and mentally. The mental 
state of such individuals is that of idiocy, and they become 
subjects for institutional care. 

The first essential for proper treatment is to be certain that 
the thyroid preparation to be used is potent, and the potency 
must be relatively constant. Cretins have been treated for 
months and even years with preparations of thyroid which were 


capable of exerting little, if any, beneficial effect. 

Adequate dosage must be determined for each child. Fof 
infants and young children whose basal metabolic rates can be 
obtained only with great difficulty, the condition of the child 


must serv'e in most instances as a guide. The rapid improve- 
ment during the first w^eek or two of administration of thyroid 
extract may^ be followed by^ evidences of overdosage, such as 
irritability', tachycardia, continuous loss of weight, diarrhea and 
sweating. The appearance of such phenomena is an indica- 
tion for reduction in the amount of thyroid extract given. A 


return of even mild degrees of previously existing sign.s war- 
rants an increase to an amount that is somewhat le.'S than that 
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of the original dose. As growth progresses, slight increases of 
Vs to Vi grain (0.008 to 0.016 gm.) may be made. 

The requirement for thyroid extract varies. As a ru e, ro 
yo grain to 2 grains (from 0.032 to 0.12 gm.) of desiccated 
thyroid, as marketed by the dependable pharmaceutical houses, 
will suffice to maintain the metabolism at, or near, normaL 
Larger and frequent changes in the dose should be avoided, 
and in no instance should the treatment be completely 
eliminated. 

In all the cases encountered at the Clinic, one standard 
preparation of desiccated thyroid has been used, and for this 
preparation, on the average, ^ grain (0.016 gm.) daily has 
been found about the proper amount for infants, ^2 grain (0.032 
gm.) daily for children between one and three years of age, 
% to 1 grain (0.05 to 0.065 gm.) for children between three 
and five years of age, whereas older children and adults are 
usually maintained on 1 to 2 grains (0.065 to 0.12 gm.) a day. 
Children often appear to need slightly more in proportion to 
their size than adults. 

Myxedema. — ^Islyxedema in infancy and childhood is a 
disease dependent on a decrease in amount of thyroid secre- 
tion, which begins after birth. 

The terms “infantile,” “childhood” and “juvenile,” as ap- 
plied to myxedema, indicate the period of childhood at which 
the decrease in thyroid secretion begins. It is implied that a 
child in whom myxedema develops has been normal for months 
or years before the onset of trouble, thus differing from cretin- 
ism in which thyroid deficiency is present at, or before, birth. 
The term “congenital m>wedema” is employed by some in a 
sense equivalent to either “athyreotic cretinism” or “endemic 
cretinism.” Gull’s disease (spontaneous myxedema of adults) 
and “cachexia strumipnva,” the term suggested by Kocher to 
designate the condition which follows complete removal of the 
ihN roid gland, have been thought of as applying to adults nnW 

nlthoush both spontaneous (idiopathic) and postoperative S’ 
enema occur among children. ^ myx- 

Infection and trauma have been ascribed roles in iLa 
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most cases of myxedema of infants and children, the factor or 
factors responsible for degeneration and suppression of func- 
tion of the th 3 Toid gland are not known. 

The condition is relatively rare among children. It may 
occur at any period of childhood, and is said to be more fre- 
quent among girls than among boys. 

The clinical picture varies considerably, depending on 
three factors: (1) the age of the child at the time of onset; 
(2) the duration, and (3) whether or not the remnants of the 
thyroid gland can still produce and give off traces of thyroxin. 
The onset is usually gradual. Attention is called to the con- 
dition chiefly because of arrested growth, or because of ar- 
rested, or decreased, mental development. In general, it may 
be said that in all cases the condition tends to approach that 
noted in examination of untreated cretins, but cretinism is pre- 
vented because of the onset later in life, thus allowing time 
for more complete development of the various organs of the 
body. The length of time required to produce the complete 
picture of myxedema, after complete cessation of thyroid func- 
tion, is between six and eight weeks. Gradual cessation of 
function would of course prolong the development of the com- 
plete picture. 

The child who has myxedema of long standing is of shorter 
stature than the average. The head is large, the trunk short 
and thick, the extremities stubby and the hands spatulate. 

The face is round and pale, and the complexion pasty. 
Deposits of nonpitting myxedematous tissue, especially notice- 
able in the lower lids, impart an appearance frequently mis- 
taken for that of nephritis or nephrosis. The features become 
coarse, the lips thick and the expression becomes dull. Often 
these changes are of minor degree only, and although they 
should be the first indications noted, frequently they are over- 
looked. 

The skin becomes dry, rough and scaly. M\xedematou.= 
deposits are characteristically noticeable in the supraclavicular 
fossae, the tissues of the face, or in any other part of the body. 
The hair becomes scant}’, the eyebrows and eyelashes may b<? 
lost and even alopecia may appear. The child becomes sensi- 
tive to cold and prefers warm clothes and warm surroundine-- 

Bodily movements become slower and incodrdinafed. Run- 
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nine and jumping are disconUnued, and the child walks or sits 
quiltly more *an usual. Interest in play and schoolwork and 
in the surroundings generally lags. Speech become^ s ow an 
thick, and response to questions is delayed. The voice assumes 
a lower pitch and becomes hoarse and guttural. The disposi- 
tion is usually quiet, placid and unexcitable. 

The pulse is slow. The body temperature is reduced. The 
appetite may remain fair or it may decrease to a marked degree. 
In spite of this, the weight may temporarily increase, on ac- 
count of the accumulation of subcutaneous myxedematous de- 
posits. A tendency to constipation may appear. 

The clinical picture is reflected in the characteristically 
lowered metabolic rate. This, as a rule, reaches a level of from 
—25 to —35, although figures above and below these have 
been obtained. In cases in which there is complete loss of 
thyroid function, the level is usually from — 35 to — 40. 

If the disease has persisted for some time before the child 
comes under the observation of a physician, a roentgenogram 
will reveal the characteristic persistence of the cartilaginous 
synchondroses and delay in ossification. Although less striking 
than in cretinism, the evidence so elicited may be equally in- 
formative. Centers of ossification in the carpal bones may be 
present in number consistent with the age of the individual, 
but the lack of full extent of their development indicates ar- 
rested growth. 

The urine may contain albumin. The phenolsulfon- 
phthalein test may give evidence of decreased renal function. 
The urinari' excretion of nitrogen is low because of low intake 

of food and the tendency to a postive nitrogen balance as the 
edema is developing. 

Secondarj^ anemia is common. The blood sugar level is 
elevated The glucose tolerance often is increased. Values 
for blood cholesterol usually are elevated. 

Difficulties and errors of diagnosis are more common in the 
less severe cases. Confusion with nephritis has been 
lioncd. The delayed growth has been ascriM ^ n?' 

achondroplasia, and chondrodystrophy. DesignaUon 

K-ing dirorden The .ost tregnently made^™*is“^“co:; 
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plete overlooking of cases of slowly developing myxedema in 
older children. Resort to determinations of basal metabolic 
rate and to roentgenologic study of the growing portions of the 
skeleton will serve to clear up the diagnosis in doubtful cases. 

The outlook for hfe is usually good. Children who have 
m)rxedema live for a long time but are subject to handicaps of 
varying degrees. A child who suffers from myxedema for any 
considerable time cannot be restored to a completely normal 
state, for just as in the case of cretinism, if a major part of 
the period of hfe intended for growth is lost, it cannot be re- 
placed. In cases in which mentality has not been interfered 
with, physical growth can be stimulated, but not to such an 
extent as to supply average stature by the time maturity is 
attained. Disappearance of other symptoms is to be expected 
if the patient is under proper management, but the end-result 
will be an individual who is less than normal in stature, or 
below the average of intelligence, or both, unless recognition 
of the disease is early and treatment is promptly instituted. 
Severe, untreated myxedema of children who are less than two 
years of age have much the same outlook as that of untreated 
cretins, that is, idiocy. On the other hand, if the condition is 
recognized early and the children are appropriately treated 
throughout life they should, as a rule, be practically normal in 
all respects. 

The thyroid gland is small, atrophic, and fibrous. The 
vesical walls may be the seat of round-cell infiltration. 

The same principles of treatment are employed as in cre- 
tinism. In both conditions one of the first and most important 
duties of the physician is to explain fully to the parents, and 
also to the child as soon as he is old enough to understand, the 
full significance of the disease and that the patient must take 
a potent thyroid preparation throughout his life. He must be 
impressed with the fact that he should never miss taking medi- 
cation even for one day, and must always plan to have on hand 
an ample supply of the thyToid preparation on which he has 
been standardized. There is no disease more satisfactory' to 
treat and in which treatment is more certain of success if the 
proper principles of treatment are followed throughout life. 
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inflammation 

Acute inflammation of the thyroid gland is rare. It is pos- 
sibly more common among children than among adults, pro - 
ably because the etiologic agents are more often present in the 


young. 

It occurs more frequently among females than among 
males. As it tends to affect goitrous thyroid glands more often 
than normal glands, it is obvious that females, wdth tlieir higher 
incidence of goiter, would likewise be more frequently subject 
to acute thyroiditis. 

Many, and perhaps most of the diseases of bacterial or 
protozoal etiologj^ may be accompanied by thyroiditis. Infec- 
tions by staphylococci, streptococci, Eberthella typhi and Sal- 
monella para4^hi, pneumococci, Hsemophilus influenzm and 
Corynebacterium diphtheriae, as well as filtrable viruses, may 
give rise to acute thyroiditis. Trauma may play a part. The 
organisms reach the gland in most cases by way of the blood 
stream. 

In nonsuppurative forms there is a diffuse leukocytic infil- 
tration of the organ, with proliferation and desquamation of 
the epithelial cells. In the suppurative form, congestion, 
abscesses, hemorrhage, liquefaction, and even gangrene of a 
part, or of the whole, of the gland may be found. 

The onset is usually rapid, with chills and fever. Pain, 
which is increased by swallowing, and swelling of the gland, 
which is firm at first but which becomes soft over regions of 
suppuration, are the chief features. Dyspnea, cough, altera- 
tion of the character of the voice, and tachycardia may be 
present. 

The history of preceding illness, evidence of acute infection 
such as fever, leukocytosis, and local pain, swelling, and tender- 
ness are the chief features on which the diagnosis rests 

The outlook is uncertain. Mild conditions subside,’ but in 
severe cases, m which there is suppuration, the disease mav he 
fatal, or there may be such a widespread destruction of J 
as to result in m\csedema. tissue 

.\pplicalion of heat to the region of the ulan/i 
P-evcm spread infection eSrn'd!!: £ f 
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dema results, treatment by means of thyroid preparations 
becomes necessary. 

Chrome Thyroiditis. — The thyroid gland may be in- 
volved by miliary tuberculosis and by congenital syphilis. 
Such cases are interesting from the pathologic standpoint, but 
constitute little of clinical importance. 

Riedel’s disease is of very rare occurrence among children. 
Riedel reported one case in a child, aged four years. It is char- 
acterized by a very firm gland which, on section, reveals e.w 
tensive fibrosis, some evidence of epithelial proliferation, and 
collections of inflammatory cells of various types. A hard, 
firm swelling, pain, dyspnea, and dysphagia are the chief 
symptoms, and are usually interpreted as indicating malig- 
nancy. Treatment is surgical. 

MALIGNANT DISEASES OF THE THYROID 
Malignant diseases of the thyroid are not of common oc- 
currence among children (Fig. 41). In the past twenty-five 



Fig. 41. — Adenocarcinoma (erade 1) in the thyroid cbnd of a cirl a- 
seven years. It is not possible to distimmish such a malianant nodule froJ^ 
a benign adenoma without removal and pathologic examination 


years only seven cases of malignancy of the thyroid were found 
among children admitted to the Clinic. 
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^Malignancy in the thyroid maj^ have its onset early or late 
in childhood. The first manifestation is an irregular, firm 
swelling of a portion or of the entire thyroid gland or of the 
adjacent Ijmiph nodes. Dyspnea, more marked on exertion, 
is the chief subjective complaint. There is little, if any increase 
in the metabolic rate, but there may be some exddence of hN^io- 
function of the gland. The neoplasms are adenocarcinomas of 
low degrees of malignancy. All of those seen at the Clinic were 
graded 1 and 2 according to Broder’s system of grading mal- 
ignant tumors. The diagnosis can be established by examina- 
tion of a portion of the mass, or of an adjacent IjTnph node. 

The disease is only slowly progressive, and the life ex- 
pectancy is a matter of years rather than of months. 

Surgical removal when possible, and subsequent irradiation 
with roentgen rays comprise the most satisfactor}^ forms of 
treatment for these patients. 
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TTJLABEMIA: DIAGNOSIS AND TREATMENT 
Thomas B. Magath 


Although tularemia has been studied as such but little 
more than a decade, more is known about the causative organ- 
ism, its transmission, the lesions it produces, the symptoms it 
causes, and about the prophylaxis, treatment, and incidence of 
the disease, than practically any other infection. 

I\Tien the disease was known only in the western states, the 
difficulties of diagnosis were restricted; but now that it has 
been reported from every region of the United States, many 
parts of Canada, and from other continents as well, geographic 
factors no longer serve to prod the clinician’s threshold of 
suspicion; he may encounter the disease in a patient from any 
locality. 

DIAGNOSIS 


The occupation of the patient is important. If he is one 
who by the nature of his work must handle wild game, or ride 
the western or middle-western prairies or farm land, he is 
more liable to contract tularemia than otherwise; and if he is 
a hunter who bags and skins his own game, he is also liable 
to infection, hlen are much more often infected than women 
but women who clean and cook rabbits and certain other game 
are also liable to become infected. 


Of fundamental importance in the diagnosis of tularemi- 
is the history' of contact with one of the susceptible mammals 
birds. msecLs or ticks, mile it is by no means certain tha 
all the transnuttmg agents have been discovered, it is knowi 
that the disease is naturally present in the wild rabbit grouse 
coyote, cat. fo.v. muskrat, squirrel, woodchuck, range sheen 
meadow mouse, rats and homed owl. Wilbur and ^ 
cemly reported a case contracted from handling ^ ^ 

k„„„ to tularemia ft"Tee! 
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fly {Chrysops discalis), the wood ticks {Dermacentor under- 
soni, Dermacentor variabilis, and Dermacentor occidentalis), 
the rabbit tick {Hcemaphysalis leporispalusttis) , and the grouse 
tick {Hcemaphysalis cinnabarina) . Failing to elicit the history 
of contact with one of these mammals or birds, as by handling, 
dressing, cooking, or caring for their pelts or skins, or of being 
bitten^ by one of these insects or ticks or by contact with the 
body juices of such insects, as by slapping the insect and spat- 
tering its contents into the eye, one must inquire into the pos- 
sibility of the patient’s having handled cultures of the organism 
or experimented with animals inoculated with Pastenrella tu- 
larensis. 

The history of contact with a valid source of infection is so 
important that the possibility must be thoroughly explored and, 
failing to obtain a positive history, the probability of tularemia 
must be only remotely considered. 

The Lesions. — ^The time of the appearance of the local 
lesion after exposure is significant and, as a rule, is from one 
to four days, rarely as long as twelve days. A limited group 
of cases have been reported in which no local lesion occurred 
and these, for the most part, have been among laboratory 
workers. Although, experimentally, the organism can be made 
to invade the body through the unabraided skin, it has been 
suggested that the so-called typhoidal type of tularemia 
occurs as a result of accidental ingestion or insufflation of 
organism. Occasionally one may swallow a tick and, if i"’ 
fected, it might conceivably cause the disease. 

The location of the lesion is most frequently on the hands 
or arms, but lesions of the eye are by no means uncommon. 
If the disease is acquired from ticks, the location of the initial 
lesion might be any place on the body, but it is most often on 
the lower extremities. 

The lesion begins as a papule, and by necrosis an ulcer 
forms during the second week. Such ulcers are of the punched- 
out tyqDe with diffuse necrosis, polymorphonuclear cell infiltra- 
tion and nuclear fragmentation; the ulcers break down earl> 
and drain. There is an early (often in forty-eight hour=( 
lymphangitis and lymphadenitis, affecting the regional hTUpn 

* Some have suggested the bacteria are transmitted by the feces of d-- 
tick and not by its bite. 
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nodes. These are tender and painful and usually proceed 

rapidly to suppuration. v, 

The general symptoms, which begin abruptly, are like those 

of any other severe infection. The fever cur\^e shows an abrupt 
rise, often to 103° or 104° F., and remains at a high level with 
but slight fluctuations. There are often distinct periods of 
remission followed by recurrence of the fever. After two 
weeks or a month of such bouts the fever usually subsides, but 
the sjTuptoms of fatigue and even prostration continue for 
some time, even for a year. 

Not uncommonly one obser\'es physical and subjective 
signs of bronchitis, bronchopneumonia or even’ pleural effusion, 
and indeed these may be very prominent. In certain cases in 
which no local lesion is found ^e whole course may be one of 
bronchopneumonia. In some cases without local lesions the 
disease simulates tj^hoid fever, and in any particular case 
leukocytosis, enlargement of the spleen and skin lesions, such 
as macules, papules, vesicles and pustules, may occur. 


LABORATORY FINDINGS 


The laboratory investigation of tularemia is of paramount 
importance. If the patient is observed during the first two 
weeks of the infection, one may be successful in isolating the 
organisms from the lesion either by culturing on cystine agar, 
as recommended by Frances, or by modification of this 
medium, as proposed by Rhamy and by Foshay. The organ- 
ism may also be isolated from a draining lymph node or from 
the blood stream. One is more likely to succeed if a guinea-pig 
is first inoculated with the material to be tested. Within five 
or six days the animal will show the typical lesions, from which 
Past cur cUa tulareush can be readily obtained if the organism 
IS present in the material. Pastcurella tularensis is a eram 
negative, nonmotile, pleomorphic bacillus, growing scantUv as 
a rule. It ferments glucose and glycerol, and most strains 
ferment mannose, le^mlose and maltose. In the presence^ 
these sugars, acid is first produced, then alkali w J ‘ 
sulfide is produced by its action on C5fstine ’ 

.0 
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antigen is prepared by killing and treating a suspension of bac- 
teria with 1 per cent formaldehyde for twenty-four hours, then 
treating it with hydrogen peroxide for forty-eight hours, fol- 
lowed by 1 per cent sodium ricinoleate in distilled water for 
twenty-four hours. The preparation may be made by treating 
organisms with nitrous acid for twenty-four hours, then sus- 
pending them in 1 per cent sodium ricinoleate and treating 
with O.S per cent phenol. If the disease is of recent origin, a 
test is made by injecting a small amount of antigen intracu- 
taneously, enough to make a wheal 2 mm. in diameter; if the 
disease has been present for some time, enough antigen is in- 
jected to make a wheal 4 mm. in diameter. When read at 
forty-eight hours, a positive reaction has an erythematous 
wheal 5 to 6 cm. in diameter, with a hard indurated center 
about 1 cm. in diameter. The reaction lasts five days and a 
brown patch remains for several weeks. The test will be posi- 
tive at least as long as five years after infection; it must be 
interpreted, therefore, in light of the patient’s S 3 miptoms. 

Agg-lutination Test. — ^After the patient has suffered from 
the disease about two weeks, the blood serum exhibits both a 
positive complement-fixation reaction and a positive agglutina- 
tion test. 

The complement-fixation test is performed along standard 
lines using as antigen a suitable suspension of the organism. 
The test is of scientific interest, but on account of its com- 
plexity it is not recommended for routine use. Of greater prac- 
ticality, the agglutination test is to be preferred. A suitable, 
killed suspension of the organism is treated with varying dilu- 
tions of the patient’s serum and the reading is made after incu- 
bation. At first the titer is low, 1:40 to 1:80, but it rises 
rapidly and, by the third week, it is usually quite high, even ss 
high as 1:5,000. The reaction persists for months or even 
years. A rising titer is perhaps the most perfect corroborating 
test, next to actual isolation of the organism from the lesion, a 
verx"^ much more difficult task. In cases without a local lesion 
or exact history of exposure, especially when the chief findings 
are in the chest, a rising titer in the agglutination test may be 
the chief basis for establishing a diagnosis. 

If one must make the diagnosis at necropsy, it must rest on 
the finding of tjpical lesions in the lung, liver and spleen. 
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rmUar^T necrotic areas, essentially caseous. The 
lungs are characterized by thrombosis of small artenolcs ^^th 
necrosis, and surrounding mononuclear cell infiltration. One 
may isolate the organism from the lesions; or better, inoculate 
a guinea-pig with the material. It may be possible to obtain 
enough serum with which to perform an agglutination lest. 


TREATMENT 


PropliylaiXis. — One may fairly successfully avoid the dis- 
ease by handling no susceptible animals and by avoiding ticks 
and deer flys. In dressing game, rubber gloves should be worn, 
and sick wild rabbits, squirrels and mice should be avoided. 
Certainly after handling any of these animals the hands should 
be carefully scrubbed with soap and water and washed in an 
antiseptic solution. If one has received scratches or w'ounds 
while handling susceptible animals, the wound should be 
treated by thorough washing and application of a good anti- 
septic. 

Foshay has advocated immunizing laboratory workers and 
those engaged in the wild rabbit industry with a detoxified 
vaccine he has developed, but as yet no extensive use of it has 
been reported. 

Active Treatment. — ^Aside from general supportive meas- 
ures and surgical drainage of liquefied lymph nodes, there is no 
particular remedy to advise except certain specific procedures. 

In a limited number of cases, two having been reported by 
Baer, the local lesion has been treated with roentgen rays. 
Both of Baer’s patients were treated before the fourth day; 
one had hunphadenitis but the other did not, and a positive 
agglutination test developed in both cases, although at first it 
was negative. The patients were treated with one-half unit 
(ciythema) of unfiltered roentgen rays applied to the lesion 
and both showed marked improvement the next day The dk 
ease was apparently aborted. 
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after the third dose. Some isolated instances of beneficial re- 
sults following the use of certain dyes have been reported, but 
these reports and the lack of confirmation leave one doubtful 
as to the value of such remedies. 

Foshay’s Serum. — The greatest progress in treatment has 
been made by Foshay. He has immunized goats and horses 
over long periods of time with detoxified antigens of Pasicurclla 
tularensis. The serum is obtained and administered intra- 
venously, usually in two doses of IS c.c. each on successive 
days. In cases in which the l 3 Tnph nodes are greatly involved, 
a third dose is indicated. It should be given as early as pos- 
sible and with the usual precautions against reactions. Im- 
provement is usually noted on the third day. He has reported 
on 240 cases treated with striking effects. The duration of 
fever was not shortened, being 26.44 days on the average. The 
duration of adenopathy was lessened by nearly half, or to 2.41 
months. The duration of the disease and the disability due to 
it was shortened to 2.78 months, or about half the time of un- 
treated cases, and the freedom from subjective symptoms was 
effected almost immediately. The mortality was reduced to 
about a third the usual mortality of 6 to 8 per cent. 

The best and most striking results are obtained when 
patients are treated during the first three weeks and, after 
eight weeks, it is questionable whether the risk of serum treat- 
ment and the uncertain benefit to be gained justify its use. 

Sharp and Dohme have placed on the market a serum 
made after the manner of Foshay, and Flinn reported favorably 
on its use in two cases. One patient was given 30 c.c., the 
other 90 c.c., followed by 30 c.c. of Foshay’s immune goat 
serum. Since these are the only reports available, one must 
reserve opinion on the commercial product until more cases are 
reported. It would be advisable to develop some means of con- 
centrating the serum, as has been done with better knorvn 
immune serums. 

It can be seen that specific treatment of tularemia is stil^ 
somewhat in an experimental stage, but the brilliant results 
which have attended work on this interesting infection fore- 
shadow a solution to the problem of treatment in the not too 
distant future. 
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CUTANEOXIS MANIFESTATIONS OF SYSTEMIC 
DISEASE 

Loms A. Brunsting 


A THOROUGH understanding of the structure and^ functions 
of the skin is essential to an appreciation of the role of this 
organ in general bodily economy. It is taken for granted that 
the skin serv'es as a protective outer coat, hut aside from tlris 
it is not only the largest, but one of the most vital organs of the 
entire body. Like the liver, the skin can repair itself to a cer- 
tain point, but when one-half to two-thirds of its surface is 
destroyed, as in the case of extensive bums, for example, life 
is impossible. 

Dirt, bacteria and water do not penetrate the unbroken 
skin by virtue of the protection afforded by the waxj', sulphur- 
ous keratin of the stratum comeum. This material multiplies 
itself in response to friction and furthermore serves as a buffer 
against undue exposure to ultraviolet light. The pigment of 
the skin, found in the basal cells of the epidermis and in the 
chromatophores of the upper cutis, is laid down in response to 
certain external stimuli, such as light, heat and friction, but 
it is controlled from within the body through a chemical and 
ner\’ous mechanism which is little understood. 


The several layers of the skin, including the fat, serve as a 
blanket to check the loss of bodily heat by radiation. On the 
other hand, the dilatation or constriction of the superficial 
capillaries and the evaporation of sweat are important factors 
as well in temperature control. No small amount of sodium 
chloride is excreted in the sweat in prolonged febrile bouts such 
as m malaria, pneumonia or artificial hyperpyrexia. 

The subcutaneous tissues serx'e as a spongy reservoir for 
il.c fwrage o! »alor and excess nourishment in the lonn of 
plucose. and these are held until they are needed elsewhere 

86i 
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The reticulo-endothelial system in the skin is significantly 
associated with immunologic phenomena, tests for suscepti- 
bility to tuberculosis, scarlet fever, diphtheria, tularemia, lym- 
phogranuloma inguinale and fungous infections being inter- 
preted by intracutaneous tests. Likewise, the skin is a shock 
tissue in certain anaphylactic phenomena, and tests for protein ’ 
sensitization in asthma, hay fever, eczema, and so forth, utilize 
the urticarial reacting mechanism of the skin. 

Undoubtedly the skin is the medium which adapts the vita- 
mins activated by the sun to the use of the body, perhaps hy 
means of active irradiation of sterols in the epidermis; the 
exact mechanism of this process of transfer, however, is not 
known. 

Disorders of the skin comprise too complex a subject to be 
adequately discussed except in a textbook. There are common 
diseases which are entirely limited to the skin alone, such as 
moles and new growths (both benign and malignant), parasites, 
and infections by fungi and other microorganisms; and there 
are lesions which appear on the skin but are really the expres- 
sion of an underlying constitutional disturbance, such as tuber- 
culosis, syphilis, or lymphoblastoma. In this latter sense the 
skin may be thought of as a mirror that reflects the state of the 
general health of the body. The study of the skin and its dis- 
orders from this point of view is the intriguing feature of the 
science of modern dermatology. 

DISORDERS OF PIGMENTATION 

Addison’s Disease. — The cardinal symptoms of Addison s 
disease are asthenia and a gradual decline in general weight 
and strength associated with a uniformly low value for the 
systolic blood pressure and, in most instances, a generalized 
pigmentation of the skin which is especially pronounced in the 
folds of the body% the a.xillae, and in the genital and perianal 
regions. The skin assumes a soft, smooth texture. HypC' 
pigmentation is the rule, although it may be absent. Lsuail) 
the mucous membranes are involved as well as the skin. Micro- 
scopically there is simply an increase in the amount of pigment 
in the basal cells and chromatophorcs where it is ordinarih 
found. In Addison’s disease it happens rather frequently that 
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pigmentation of the skin is the first sign of the s\Tidrome vrhich 

calls attention to the correct diagnosis. ,• a, f 

Acanthosis Nigricans.— This is a rare disease v.-hich al- 
fects juveniles as well as adults. I am concerned here on \ 
with the latter t)T)e. Examination of the patient reveals hjTrcr- 
pignientation of the same sites as those that are involved in 
Addison’s disease, namely, the axillse and the genital folds most 
of all, although there is also a permanent exaggerated wrinkling 
of the skin in these sites which is quite characteristic. One 
may find small papillomas on the skin of these regions or along 
the sides of the neck. The microscopic picture is quite distinc- 
tive; There is an increased thickness of the stratum comeum, 
but the most important change is in the prickle-cell layer, where 
there is a marked amount of irregular acanthosis wdth adjacent 
areas of thinning of the skin almost to the point of atrophy. 
Pigmentation is irregular and is particularly prominent below 
the zones of acanthosis. The clinical importance of the cu- 
taneous picture of acanthosis nigricans in almost all the cases 
in which adults are affected is its association with abdominal 
or pelvic malignancy. Apparently the changes in the skin are 
secondary to some involvement of the chromaffin-sympathetic 
system. 


Hemochromatosis. — ^Pigmentation in this condition is 
characterized by diffuse bronzing of the skin, from which it 
gets the name “bronze diabetes,” because there is usually an 
associated diabetes or some obscure disorder of the liver such 
as cirrhosis. The demonstration of this iron-containing pig- 
ment in the skin by selective staining is usually sufficient to 
make the diagnosis. It happens most often that biopsy of the 
skin is necessari^ in order to settle a puzzling diagnosis in regard 
m visceral disturbance, the discoloration of the skin rarelv be 
mg sufiiciently diagnostic in itself. 

other Disorders of Pigmentation.— The foregoing con 
d. ions must be distinguished from certain other dkordem 
which are characterized by pigmentation of the skin PW 
arsenism resulting from a reaction to the pentavit 
organic arsenical preparations, such as MtaZ- 
jPowlers solution), Ls quite distinctive chnSin 
logically. Over the trunk there Ls a a ^ ^ 

.omaun. and dep":j:;“,ar„“S 
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a raindrop effect. In the same individual one may frequently 
find discrete hyperkeratoses of the palms and soles which may 
terminate in malignant degeneration. 

Diffusely generalized hyperpigmentation is seen in argyrosis, 
but the color is more blue-gray than brown and pigmentation 
is usually a consequence of the ingestion of silver compounds, 
or their medical use on mucous membranes over a prolonged 
period. Microscopically, the glistening particles of silver are 
best demonstrated by dark-field illumination in a lightly stained 
section where they will be found chiefly in the propria of the 
sweat glands and in the region of the blood vessels. The use 
of silver nitrate was formerly in vogue in the treatment of pep- 
tic ulcer; today it is only rarely used for this purpose. 

In some cases of Hodgkin’s disease diffuse hyperpigmenta- 
tion of the entire skin may occur without other objective e\^- 
dence of the disease being present. Now and then one sees 
examples of this condition wherein the pigment is limited 
to zones or bands along the forehead or on the trunk. Fol- 
lowing exfoliative dermatitis from several causes the skin is 
usually hyperpigmented for many months. In cases of 
scleroderma of the diffuse type one frequently sees a most in- 
tense darkening of the skin, which may be generalized. lo 
women during pregnancy or during the menopause or in the 
course of thyroid or ovarian disease there may be localized or 
generalized increases and decreases in pigmentation. The yel- 
lowish appearance of the skin in cases of pernicious anemia is 
well known, as is the chamois color of the xanthomatous in- 
dividual in whose blood and tissues there is an excess of lipoid^- 
An excess of carotene in the blood resulting from the overuse 
of oranges, carrots, or certain green vegetables in the diet often 
stains the skin yellow, which coloration can be detected par- 
ticularly on the palms and soles. In polycythemia vera the face, 
neck, and extremities are tinged from dusky purple to bricK 
red. The presence of disease in the gallbladder or liver ma> 
first become manifest when the skin and sclera become tinted 
\rith bile pigments, producing jaundice. Other discoloration^ 
of the skin characterized by h\perpigmentation are familiar to 
dermatologists, and many of such conditions are the result o 
local irritation in the skin itself, resulting from infestation \vit 
parasites, or neurotic excoriations ^nd so forth, and they mu-t 
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be differentiated from the foregoing conditions which have to 
do with systemic disease. 


PRURITUS 

No one has satisfactorily explained tlie symptom of pruritus 
or the mechanism by which it appears as die presenting symp- 
tom of underljdng systemic disease. Like pain, pruritus is 
subjective and varies tremendously among individuals, and on 
various occasions in the same individual. The most common 
clinical entity with v?hich pruritus appears is jaundice. Few 
patients who have had complete biliary obstruction from stric- 
ture or neoplasm fail to have some degree of pruritus in asso- 
ciation with other simiptoms. It frequently happens that 
pruritus is the earliest symptom before the skin and the sclera 
become tinted and, in fact, there may be itching of the skin in 
association with disease of the liver and gallbladder without 
any elevation of the serum bilirubin or any clinical evidence 
of jaundice. 

Pruritus is usually most intense in urticaria, and it may oc- 
cur in dermographism without the presence of wheals. Elderly 
individuals whose skin and accessory structures are undergoing 
natural involution sometimes have an intractable pruritus with- 


out apparent cause. PlTren this condition affects elderly men, 
a search should always be made for a disorder of the urinary 
tract, such as urinary retention from enlargement of the pros- 
tate gland with resulting accumulation of excessive amounts 
of nonprotein nitrogen in the blood. Urticaria is sometimes the 


first symptom of hyperthyroidism. In diseases such as the 
lymphadenoses, pruritus and objective changes in the skin oc- 
cur in more than a third of the cases. WTien pruritus exists for 
a considerable time without objective evidence of disease a 
careful search should alwaj-s be made for enlargement of such 
lymph iiodes as can be palpated or that can be detected in the 
med.aslmum by roentgenograms of the thoraa. Smears of the 
blood may point to changes of Hodgkin's disease, or there may 
be evidence of one iorm or other of leukemia. Pruritus fa rare 
m cases of lymphosatcoma unless it is associated in ifa ^omre 

:';.':u:;a“',rg„?dt: 

piientiy p^ by a long period of praritus aTby' more 
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or less eczematoid changes in the skin resembling parapsoriasis. 
In cases of individuals having a background of allergic disease 
such as asthma and hay fever one encotmters paroxysms of 
pruritus which may become evident on the skin in the form of 
urticaria or neurodermatitis. In pregnancy and in diabetes a 
troublesome pruritus may develop, but it is usually of the lo- 
calized t)rpe and affects particularly the perianal regions and 
the genitals. 

ENDOCRINE AND METABOLIC DISTURBANCES AND THEIR 
RELATION TO THE SKIN 

In many disturbances of the endocrine glands, concerning 
which so much has been written in the past few years, there 
is often an obscure interrelationship of more than one gland in 
the so-caUed “pluriglandular syndrome.” The exact pathologic 
basis of many of these diseases is sdll unknown, although in 
some instances typical syndromes have been recognized for 
centuries. The skin and its accessory structures often partake 
of the general systemic disturbances, and not infrequently the 
first signs of the underlying disorder become apparent on ex- 
amination of the skin. 

Myxedema. — In this condition there is dryness and scaling 
of the skin with puffiness of the entire surface of the body 
which becomes noticeable first of all about the loose skin of the 
eyelids and face. Secretion of fat and sweat is diminished, the 
hair becomes coarse and is often lost, and an urticarial eruption 
may appear. There is a tendency sometimes for excessive 
amounts of fat to be deposited. Microscopic examination of 
the skin in cases of mycxedema, and in states in which the basal 
metabolic rate is low but in which no obvious myxedema exists, 
reveals a chemical change in the subcutaneous tissue which 
suggests an excessive deposit of mucin. A form of localized 
mjrxedema has been described which is characterized by the 
appearance of nonpitting, edematous, tawny plaques on the 
lower extremities in association with paradoxical symptoms ol 
acute hyperthyroidism of moderately severe degree. Micro- 
scopic examination of this tissue likewise reveals e.xcessive de- 
posits of mucin. 

Hyperthyroidism. — In cases of exophthalmic goiter, prob- 
ably particularly because of the excessive heat and moisture, 
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the skin is soft and thin and dermographism and urticaria arc 
common. Vitiligo appears more often as a ^ P'S’ 

mentation than does chloasma. The nails may be brittle and 
the hair becomes sparse. It has been, stated that scleroderma 
is commonly associated with the hyperthyroid state, but this 
finding does not agree with experience at the Clinic. 

Disturbances of the Pituitary and Suprarenal Glands. 
—Cushing’s syndrome is associated with adenoma of the baso- 
philic cells of the anterior lobe of the pituitary gland, but the 
clinical features may also appear in association with tumors of 
the suprarenal cortex, wherein there is no disturbance of the 
pituitary gland. The disorder almost entirely affects women, 
and it is characterized first of all by a sudden plethoric obesity 
in which the fat is deposited on the face, neck, and trunk (espe- 
cially prominent being the buffalo hump on the upper part of 
the back) , and sparing the extremities. Another of the cardinal 
symptoms is hirsutism and, in women, this assumes the mascu- 
line characteristics. Other phases of the disorder, such as 
amenorrhea, hypertension and osteoporosis, do not have any- 
thing to do with the skin. In those cases in which this syn- 
drome has been seen in association with tumors of the supra- 
renal cortex, the frequent occurrence of marked oiliness of the 
skin with acne in the usual sites has been noted, the condition 
affecting adults who have not previously suffered from acne. 
The several features of this disorder, namely, the rapidly ac- 
quired, peculiarly distributed obesity and hirsutism and the 
suddenly appearing acne, make one suspicious on inspection of 
the skin alone of a disturbance associated with the suprarenal 
cortex or pituitaiy= gland. 

.•Addison’s disease, which is also directly referable to a dis 
suprarenal glands, has been discussed previ- 

bisturhances of the Pancreas.-The affections of the 
skm which occur in association with diabetes mellitus are three 
furunculosis, pruritus, and xanthomatosis, and the first i 
these are probably direcUy attributable to the Tncrtse 
concentration of sugar in the skin TV.a ^'^^ase in the 
thomas in diabetes will be discussed late^ xan- 

Disturbances of the Gouads.-The evirt^n 
to demonstrate a relationship between disorders 
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disturbances of the gonads is based largely on fancy and con- 
jecture. However, it is quite apparent from casual observation 
that there is a difference in the texture of the skin of men and 
women, at the time of puberty, for example, the beard of the 
male becoming evident. In young women with acne vulgaris 
there is frequently a pronounced flare of the condition at the 
time of the menses, and in women in the third decade of life 
who are frail, asthenic and dysmenorrheic, an intractable type 
of acne of the chin often develops without the presence of 
comedones, and affecting this same type of young woman 
there has been described a rare form of dermatitis which is 
thought to be associated with dysmenorrhea. During preg- 
nancy one occasionally sees a bullous dermatosis similar to pem- 
phigus or dermatitis herpetiformis, which is known as impetigo 
herpetiformis. In pregnancy some common skin diseases such 
as psoriasis may disappear completely, only to reappear in e.x- 
aggerated form within a short time after parturition. At the 
climacteric, in association with the disagreeable paresthesias 
and hot flashes there may appear troublesome pruritus of the 
vulva, and objective examination is frequently negative except 
for urticarial edema with neurodermite. This condition most 
frequently affects women who have had a background of urti- 
caria and migraine, and sometimes eczema of the palms and 
soles. Skin tests in these cases to demonstrate an element of 
specific hypersensitivity are fruitless. 

Calcinosis. — Deposits of calcium appear in the skin as lo- 
calized plaques or as a part of a systemic process, but their 
relationship to a disorder of the parathyroid glands is not 


established. 

Xanthoma. — This disease develops as a result of disturbed 
lipid metabolism. It is characterized by the appearance of 
3 '^ellow or chamois-colored papules or nodules which coalesce m 
masses of varying sizes and which are distributed particular!} 
over the bony prominences of the extremities, and later, on 
the trunk and face and even on the mucous membranes. 
amination of the blood in the more e.xtensive forms of the db- 


ease often reveals lipemia, the lipids in the blood sometime; 
reaching the astounding level of 4,000 to 5.000 mg. per 100 c.c. 
and the blood serum to the naked eye being a milky liqui • 
Diabetes mellitus may be present, and occasionally there i- 
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some esndence in the form of dwarfism or acromegaly which 
suggests an associated disturbance of the pituitap' glan . 
Microscopically the individual lesions are seen to be collec- 
tions of cells of characteristic structure. These cells arc found 
at first in the neighborhood of the blood vessels and occur as 
the result of infiltration following resorption of the doubly re- 
fractile lipoid compounds — cholesterin and the fatty acids. 
Both the endothelial and connective tissue cells are able to ab- 
sorb these compounds. Sometimes the entire surface of the 
skin is tinted a chamois, pale yellow. When a strict dietary 
regimen is instituted, which consists of limitation of the amount 
of lipids, and if the diabetes which may be present is brought 
under control, there often results a surprising involution of the 
xanthomatous lesions of the skin. 

Amyloid. — ^Localized deposits of amyloid may occur in 
the skin in the form of lichenified plaques on the lower ex- 
tremities, chiefly of males who show no other disturbance of 
general disease. “Systematized amyloidosis,” on the other 
hand, is the term which is applied to a rare and fatal disease 
wherein there is diffuse and nodular involvement of the entire 
skin, subcutaneous tissue, muscles, tongue, gastro-intestinal 
submucosa, and the walls of the larger blood vessels of the 
body. The spleen, kidneys and liver are spared. There is 
Bence-Jones proteinuria but no definite evidence of multiple 
myeloma. There are none of the usual causes for amyloidosis 
in the form of long-standing suppurations, malaria, tuberculosis 
or sN-philis. The condition may first be recognized by the ap- 
pearance of yellowish papules and nodules about the skin of 
the eyelids, face, neck and oral mucosa, by the waxy coloration 
of the skin as a whole, and by the enlargement of the tongue 
.\myloid IS stained selectively by Congo red dye to a pinkish 
red. and this affinity may be used as the basis of a test bv sub 
cutaneous injecPon “in vivo” of a 1 per cent solution of the 
d>-c in the vicinity of the suspected deposits of amyloid. 

Photosensitizatiom — There are certain rare nffo f 
the skin, congenital or acquired, in which there 
sensitivity to light of various wave lenotli ^ hyper- 

the range of ultraviolet rays. This coShr that in 

who are othenvise normal but who whp 
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children, tJie condition frequently appears as hydroa vaccini- 
forme and is characterized by marked flares in the springtime 
on first exposure to bright sunlight, although in more advanced 
cases the trouble may be apparent the year round. In both 
these conditions there is probably a disturbance of metabolism, 
as a result of which porphyrin appears in the urine and feces 
in abnormal amounts. The site of origin and manner of for- 
mation of porphyrin is not known definitely, but it is probable 
that it is an intermediate product between hemoglobin and bile 
pigment. Hematoporphyrin is a fluorescent substance which 
occurs in all normal individuals, but under normal conditions 
it is completely decomposed without producing untoward symp- 
toms. 

Xeroderma pigmentosum is a decidedly familial disease 
which is characterized by hypersensitivity to light, spotted 
pigmentation of the exposed surfaces of the skin, and presenile 
aging, with a marked tendency to the development of basal 
cell epitheliomas. Consanguinity may possibly be a factor in 
the precipitation of this disorder. In the more advanced cases 
of xeroderma pigmentosum the affected individuals must be 
protected at all times from exposure to the direct rays of the 
sun, either by application of protective creams which filter out 
specific rays of light, by covering the skin with impermeable 
clothing, or even by shunning light absolutely. 

In certain other conditions of the skin there is a pronounced 
photosensitivity, namely, in lupus erythematosus, in its more 
acute forms, and in pellagra. Lupus erythematosus may be 
decidedly aggravated by exposure to natural or to artificial sun- 
light, and a patient in the chronic or subacute phase may some- 
times suffer wide dissemination of the condition as the resu t 
of such exposure. In pellagra, the cutaneous evidences appear 
together wdth, or apart from, the other features of the syn- 
drome, that is, the gastro-intestinal symptoms and the more or 
less dementia. The distribution of the eruption over the face, 
neck and exposed surfaces of the hands and forearms, and tne 
pronounced recurrence in old cases during the spring and sum- 
mer months, leave little doubt as to the photosensitivity that 
exists. It is necessary' to protect the skin of pellagrins from oi^ 
rect exposure to sunlight for a considerable period even thou2 
the general health has been brought to somewhere more near 
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normal by a diet that is adequate in all respects, particularly 
as regards the vitamins, especially vitamin B2, which is foun 
so abundantly in yeast. 

nvTKF.r.TroNS 


In no other systemic disease does the skin reflect such a 
large variety of indications of underlying disturbance as in the 
held of infections. Wile recently summarized this relationship 
in a discussion of what is known and what is yet unknown about 
focal infections. Diseases of this type which are definitely 
related to a primary focus are listed as follows; syphilis, tuber- 
culosis (leprosy), trichophytosis, sporotrichosis, tularemia, 
blastomycosis of the systemic type, scarlatina and vaccinia. 
Related diseases probably are: erythema multiforme, and pos- 
sibly dermatitis herpetiformis and alopecia areata. Those dis- 
eases in which the primary site is presumptive or probably in 
which the secondary manifestations on the skin are due to a 
toxin rather than to an actual dissemination of the organisms, 
are herpes zoster, many of the multiforme erythemas, some 
ti^pes of urticaria, and a few rmusual “toxic” tuberculids. 

In syphilis so much emphasis has been placed on the mani- 
festations of the disease as they appear on the skin that there 
has been a corresponding lack of emphasis on syphilis as a 
systemic disease. Fortunately, with the modem methods of 


teaching the subject in the medical schools, with improvement 
of facilities for investigation of the cardiovascular and nervous 
systems and with the more thorough follow-up of old cases 
of proved sjqDhilis, the disease has gradually outgrown the lim- 
ited provdnce of the urologist or dermatologist. The study of 
sx-philis, of course, is a province within itself and requires first 
of all a thorough foundaUon in internal medicine. Textbook 
descriptions of the chancre and the secondary manifestations of 
s>-phihs are matters of common knowledge. Neverthelesc if ic 
difficult to rid the profession of the notion thit dl 

In must pass through these recognizable early phased 

In our experience at. the Clinic in fiMi;nrT . Phases. 
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vascular or nerv-ous systems, about 60 per cent of ^ 
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coming increasingly rarer with the increased threshold of suspi- 
cion for S3^hilis in general and the ready availability of Ae 
various specific remedies that will in most instances rapidly 
heal such lesions. 

In a recent report on the relationship of tuberculosis to the 
tuberculodermas, Michelson emphasized the fact that tuber- 
culosis of the skin is, after all, tuberculosis, and that in many 
instances the cutaneous signs are manifestations of an internal 
infection. The various types of morphologic classification serve 
their purpose in reflecting the grade or degree of allergy of 
the particular individual, but these distinctions should not di- 
vert one from the study of the relationship of the patient to 
the whole disease. 

In the field of fungous infections it is not uncommon to see 
a widespread allergic reaction on the skin explained by a focal 
kerion ; or, as has been more recently emphasized, the vesicular 
dyshidrotic type of eruption of the hands which follows infec- 
tion of the feet with epidermophyton. In the group of focal 
diseases which are presumed to be due to streptococci, erythema 
nodosum is the outstanding example. This condition is charac- 
terized by fever and rheumatoid symptoms and by the appear- 
ance of bright red, indurated, painful nodules, usually on the 
lower extremities but sometimes elsewhere. The primary site 
of the focus is thought to be in the tonsils or teeth; but this 
view has not yet gained complete acceptance. Wile pointed 
out the difficulty of relating the cutaneous syndrome to a pri- 
mary site of infection in some of the borderline conditions. 
This is especially true in such conditions as the exanthemas 
and in keratoderma blenorrhagica in which there are crusted 
cutaneous lesions and arthropathy in the course of systemic 
infection with the gonococcus. 

An unusual type of extensive sloughing ulceration of the 
skin has been described as pyoderma gangrenosum, and it oc- 
curs in association with fever and arthritis in individuals who 
were debilitated as a result of some infectious proce.'^s elsewhere 
in the bod\’, mostly chronic ulcerative colitis. A striking paral- 
lelism was demonstrated between the degree of activity of the 
cutaneous lesions and the major infectious focus, and healing 
of the ulcers was dependent on the successful treatment of the 
systemic disease. 
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Lymplioblastoina.— I^Iontgomer}' in a recent comprehen- 
sive summary of the cutaneous changes in the grouP o> 

diseases associated mth lymphobiastoma, has added emphasis 
to the assertion of Keim and of Wile of the striking interre- 
lationship from a clinical and pathologic standpoint betiveen 
leukemia, lymphosarcoma, Hodgkin’s disease, and even granu- 
loma fungoides. It is not my purpose here to discuss the points 
of controversy that arise in connection -with these interrelation- 
ships, In our experience at the Clinic, taking the lympho- 
blastomas as a group there are cutaneous signs or symptoms 
of one form or another in probably a third of the cases, and in 
many instances these are the primary symptoms of the disease. 

Granuloma fungoides is essentially a chronic disorder, al- 
though it may appear in a fulminating d’emblee type. It is 
characterized by the appearance on the skin of nodules or 
tumors of varying sizes ■which in some instances change natu- 
rally or under the influence of treatment over a period of many 
years. Pruritus is usually intense. In some cases before the 
nodules and tumors become evident there is 'widespread scal- 
ing of the skin -with pruritus -which cannot be distinguished 
from parapsoriasis en plaque. The histologic changes consist 
chiefly of infiltration of the cutis in -which there is a multiplicity 
of cellular types together -with pyknosis and karyorrhexis of 
the individual cells and the tendency to clumping of the endo- 
thelial or reticulum cells to form pseudo-giant cells. 

In Hodgkin’s disease one may recognize specific and non- 
specific lesions on the skin. There may be nodules vtith the 
Uqiical architecture of the pathologic condition seen in the 
lymph nodes, or the skin may show a nonspecific infiltrate which 
is the result of an inflammatory reaction following excoriations 
from scratching incidental to pruritus. There may be wide- 
spread urticarial lesions, and later, a superficial scaling with 
the development of generalized erythroderma. In this event 

S “"'y rarely that of tree 
li fhe ‘i" *“8110518 must be made on the basis 
ol the scneral examination of the patient in regard to enlarged 
lymph nodes, fever, and so forth, or on the bLs of K™ i 
one of the limiph nodes Changes in I- ' “ * 
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association with enlargement of the Ijmiph nodes. Sometimes 
there is a pronounced amount of pigmentation of unusual dis- 
tribution, which has been mentioned before. Herpes zoster, 
and an unusual herpes simplex of severe degree, may be seen 
as incidental features of the disease or as the result of direct 
infiltration of nerve ganghons. 

Of the leukemias, the myelogenous type is rare. In this 
connection there may be tumors of varying size on the skin 
or disruptions of the vascular network manifested by hemor- 
rhages and purpura. In l3anphatic leukemia the skin is fre- 
quently infiltrated with masses of the typical round cells and 
biopsy is quite distinctive. Circumscribed plaques or diffuse 
scaling erjhhroderma may be present. One peculiar case comes 
to mind of a woman whose diffuse solid edema was limited to 
the face and neck; this was the chief symptom of the disorder. 
Examination of the blood smears and biopsy of the skin re- 
vealed typical evidence of lymphatic leukemia, and there was 
prompt, although temporary, response to treatment by roent- 
gen irradiation. We have seen at the Clinic, and there have 
been recorded in the literature, numerous examples of transi- 
tions from one phase of these conditions to another; that is, at 
one time the blood picture will be that of leukemia, the section 
of a lymph node may reveal Hodgkin’s disease, and there may 
be fatal termination with postmortem findings of lymphosar- 
coma. 

In lymphosarcoma there may be nodules on the skin as 
well as enlargement of the lymph nodes. In some cases pur- 
pura, ecchymosis and blebs appear, and in others, extensive 
ulcerations. In lymphosarcoma as well as in true leukemia the 
symptom of pruritus is less common than in granuloma fun- 
goides and Hodgkin’s disease. 

It is helpful, until more is known in regard to the etiolog}' 
and interrelationship of this obscure group of conditions, to 
maintain them as distinct entities and to record particularly 
those instances wherein an interrelationship is manifested. The 
lymphoblastomas represent one of the most unusual tjpes of 
systemic disease in which the cutaneous signs are frequentl) 
pathognomonic and even may be primary manifestations of a 
IjTTiphoblastoma. 
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LATENT SYPHILIS AND ITS TREATMENT 
Paul A. O’Leary 


“Latent syphilis” is a term ^Yhich has steadily gained in 
popularity since the old idea that syphilis manifested itself in 
three stages only has been found to be no longer tenable. _ There 
are many reasons why subdivision of the course of syphilis into 
the acute, latent, and late phases has a more significant mean- 
ing than the former classification of first, second, and third 
stages. The latter nomenclature recognized only the acute and 
the late periods of the disease and completely ignored that 
phase which is now called “latency.” 

It is now readily accepted that many patients pass through 
the acute phase of syphilis quickly, sometimes with lesions of 
the skin and mucous membranes which are quite insignificant. 
That these manifestations of the early form of the infection 
are sometimes so mild as to attract no attention on the part of 
the patient is evidenced by the occasional case which will pass 
unnoticed through the hands of several medical examiners until 
the flocculation test is found to be positive. These cases are 
seen often enough in a dermatologic clinic to emphasize the 
point that the patient who has manifestations of late syphilis 
and denies a knowledge of ever having had the acute manifes- 
tations may not be falsifying; it may have been that the acute 
signs of the disease were so transient that they passed un- 
noticed. 


It is likewise now recognized that all patients who acquire 
p-lflnlis do not have a chancre or the clinically recognilble 
lesions of the skin or mucous membranes that werp i 
called ■'.ccondariec,” The disease in tee ate, 
ime die period of latencj’ and only a Dositioe Passes 

dives evidence of the inMon; or fcCel T f i®' 
lunalc cnouah to shore rapid development of one’’ 
the late sequelaj of the disease. ^ ^ 
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Latency may be defined as that phase of the disease when 
. neither clinical signs nor s 3 Tnptoms of syphilis are present. It 
may also be thought of as concealed or dormant syphilis. 
Latent syphilis has been subdivided into the early and late types, 
those whose latent s}^hilis is recognized during the first four 
years of the disease being in the period of early latency, and 
those whose latent syphilis is recognized after the disease has 
been present for four years or more being in the period of late 
latency. The significance of this subdivision will be elaborated 
on later in this paper. Latent syphilis presents numerous fea- 
tures which make it an important phase of the disease. These 
various factors will now be discussed in detail; 

Latent syphilis is probably next to early syphilis the most 
frequently encountered form of syphilis. Many patients pass 
into the latent stage and remain there the remainder of their 
lives, to die of some intercurrent disease or of old age. Others 
pass into the latent stage, remain in it for periods of ten years 
or more and then manifest mild or severe clinical signs of syph- 
ilis. A much smaller group of patients never remain in the 
stage of latency but pass quickly through it, the clinical signs 
of malignant S5q3hilis developing either in the skin, or viscera, 
or central nervous system within a year or so after the disease 
is acquired. Accordingly, it is obvious that latent syphilis is 
not to be considered as always being a permanent or stationary 
form of the disease. If, however, the type of latency develops 
which does remain permanent for the rest of the patient’s life, 
he is most fortunate: in fact, syphilotherapists often strive to 
produce this type of latency. 

Latent syphilis also has been divided into clinical, serologic, 
and pathologic latency by Moore and his co-workers, and it will 
be considered briefly under these headings. 

Clinical latency exists when no clinical signs or symptoms 
of syphilis are discernible. This does not imply, however, that 
sj^philitic invasion of the viscera has not occurred, because when 
the aorta or liver is only slightly involved, signs and symptoms 
are absent. These manifestations of s>philis may remain slight 
and the patient may be asvTnptomatic for years. .Accordingly, 
the line of distinction between clinical latency and a.syrnpto- 
matic visceral syphilis may not be well marked and this at 
times constitutes a difficult diagnostic problem. Clinical!). 
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latent s>T)Wlis may follow one of two courses: it may •- 

such fo? the rest of the patient’s life during which he wiU 
remain free of sjmiptoms and signs of syphilis, on the oU e 
hand, visceral sjTihilis may become recognizable after smyal 
years of such latency. The important point to bear in mmd in 
regard to the management of syphilis which is latent clinically 
is that in some of the cases extensive treatment is warranted 
whereas, in others, only observation and frequent reexamina- 
tions are indicated. In the consideration of the treatment of 
latent sjqihilis this point will be discussed in more detail. 

Serologic latency implies that, although serologic tests are 
negative, the patient still has active foci of syphilis. Ten years 
ago, when the serologic technics were less sensitive than they 
are at present, serologic latency was very common; however, 
noth the advent of the newer flocculation tests, serologic latency 
was encountered less frequently, and with the advent of still 
more sensitive serologic technics which no doubt will be de- 
veloped in the future, serologic latency will be even less com- 
mon that it is now. 

Pathologic latency’^ means that active Spirochceta pallida are 
present in the tissues, but that a pathologic reaction on the part 
of the host to the invader, in the form of a minute or massive 
gumma, is lacking. This conception of latency was advanced 
by Warthin, who demonstrated Spirochceta pallida in the car- 
diac muscle and testes of patients with latent syphilis in the 
presence of mild pathologic changes. For many years this was 
the basis for the conception that latency was characterized by 
the development of nests of Spirochceta pallida which might 
remain dormant for years or might at any time become active 
and produce clinically recognizable manifestations of syphilis. 
The proof that the state of pathologic latency exists if depen- 
dent on the findings at necropsy, and this is a pathologic prob- 
lem which IS still subject to debate. 

.\ diagnosis of latent sj^ihiHs is made possible by recogni- 

criwh ' to the follo,^„g 

■iumion^o, a, late latenc,- if it is „f ,„„ger 

dmical mmmaUon must be negative for signs of 
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syphilis. This of necessity includes examination of the skin, 
mucous membranes, special senses, central nervous system, and 
the bony structure. If manifestations of the disease are found 
on such examination, the patient is no longer considered to have 
latent s3T3hilis. 

3. Examination of all the factors in the spinal fluid must 
be .negative. 

4. An examination of the cardiovascular system must be 
negative in that no signs of aortic stiffening or enlargement, 
aortitis, aortic valvular incompetency, or aneurysm must be 
noted. This examination should also include teleroentgeno- 
graphic examination of the thorax. 

5. The flocculation, precipitation, or complement-fixation 
reactions of the blood may be either negative or positive. 

6. \^Tien the foregoing factors are once estimated, repeated 
reexaminations at annual intervals are necessary to determine 
that their status remains unchanged and that clinical signs of 
s3TDhilis do not become manifest. Accordingly, a diagnosis of 
latency is not possible at the first examination but can be made 
only after the clinical and laboratory status has been determined 
and repeated examinations at subsequent periods of observation 
have indicated that the latent phase is of a permanent nature. 
Each annual reexamination that reveals no change in the pa- 
tient’s status adds material significance to the value of the 
diagnosis, and each year thereafter that the examination shows 
no change indicates that the latency is becoming more perma- 
nent. 

Latency has another important factor, namely, that of re- 
sistance or the defensive mechanism. It has already been 
pointed out that latent syphilis is divided into early and late 
latency. This subdivision is made because it is during the first 
four years of the disease that the patient’s defensive mechanism 
against the infection shows signs of developing. This fact )-•’ 
well illustrated in a study of the spinal fluids of patients during 
the first four }'^ears of their disease. Briefly this study re- 
vealed that in a group of patients who had received no treat- 
ment for sx^hilis and who had had the disease for a year or 
less, e.xamination of the spinal fluid revealed abnormalities m 
33 per cent of the cases: during the second and third years the 
incidence of positive spinal fluids was respectively lower, and 
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by the fourth year the incidence oi spinal fluid abnormalities 
had decreased to slightly more than 1 per cent. , 

It has likevfise been shown that if a positive spinal nuid 
not developed by the fourth year of tlie disease, 
are 99 per cent in the patient’s favor that his spinal fluid win 
henceforth remain negative. No doubt a similar situation pre- 
vails in regard to cardiovascular involvement, but at this time 
there is no way by which the earliest involvement of the aorta 
can be determined. The factor of resistance is essential to the 
development and maintenance of latency, but there unfortu- 
nately is no rapid method by which one can appraise a patient’s 
resistance to sj'philis. A means of measuring the defensive 
mechanism of the patient against the disease is one of Uie 
paramount problems which today confront the syphilologist. 
The development of nonspecific therapy has been the result of 
an effort to stimulate these factors of resistance against disease. 

It may be said, however, tliat a patient who manifests and 
maintains latency has organized or is in the process of organiz- 
ing a satisfactory defense against the infection. 

It is unfortunate that all patients for whom a tentative diag- 
nosis of latent s^iphilis is made do not remain in that state. 
The time factor and the acumen of the diagnostician are fac- 
tors which materially influence the frequency with which such 
progression of the disease is noted. When the diagnosis of 
latent s\philis is made in a case in which the disease is of fif- 
teen or more years’ duration, the state of latency will probably 
remain permanently. On the other hand, a similar diagnosis 
made when s\q)hilis is of approximately five years’ duration 
usually means that treatment and more frequent annual exami- 
nations are necessai^^ to make certain thatlatency is maintained. 
The reason for this is that the great majority of the serious 
^equelrc of the disease are recognizable by the fifteenth year 
; \Mien signs of cardiovascular syphilis develop while a na 

iiem ,s under obsm^ation for latent syphilis, the diagnosis of 
' litency is immediately discarded. On the other hand if r, 
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of latency the comment was made that the serologic tests of 
the blood may be negative or positive. This is simply another 
way of saying that latent S3^hilis may be recognized and so 
diagnosed irrespective of the blood tests. If a patient is ade- 
quately treated for acute syphilis and a negative flocculation 
or Wassermann test develops and he has a negative spinal fluid 
and examination of the cardiovascular system is negative, a 
diagnosis of latent S3q5hilis is warranted. Repeated ree.xami- 
nations which show an unchanged status for a five-year period 
may then permit of “parole” or even of the diagnosis of “cure.” 
If a similar patient with early syphilis is likewise adequately 
treated but retains the positive flocculation or Wassermann 
test, although all other examinations are negative tlie diagnosis 
of latency is also permissible even though there may be need 
for further treatment; the likelihood of clinical progression, 
however, must be constantly borne in mind. If the patient 
with latent syphilis has had the infection for many years and 
the serologic tests spontaneously change from positive to nega- 
tive, the diagnosis need not be changed. It is quite common 
to encounter a patient who has had syphilis for many years and 
whose serologic tests remain positive. These cases cause both 
the physician and patient considerable concern because of the 
inability to obtain a negative blood test. 

Thus far I have endeavored to show that the status of th^ 
serologic test of the blood is of no significance in latency, a ' 
though it must be emphasized that the diagnosis of latency 
warranted only after examinations of the spinal fluid, cardio- 
vascular and visceral systems and special senses are negative- 
It is unfortunate that latent syphilis and Wassermann-fastnea? 
are frequently confused. Latency may accompany Wassef 
mann-fastness. However, Wassermann-fastness is frequen > 
the result of aortic disease or a positive spinal fluid, .^ccor 
ingl}% when the question is asked as to how to treat a \\as=ef 
mann-fast patient, the answer must be to determine fir^t. ■ 
possible, why the blood test remains positive, such investigation 
to include the same diagnostic procedure used for the recogiu 
tion of latency'. As Wassermann-fastness may' be due to s)V ^ 
ilitic visceral disease and may' be a part of latency', the patito- 
who has a permanently positive blood test must be scrutiniz ^ 
more frequently' for signs of clinical progression of the ' 
than the serologically' negative patient with latent syphili-- 
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The treatment of latent syphilis is the treatment of the 
problem presented by the individual patient, because it is not 
logical to systematize treatment of this phase of the disease in 
a manner similar to that in which treatment of acute sjTl^ilis 
can be regimented. It is possible, however, to discuss to a cer- 
tain extent the systematic treatment of latency when the cases 
are grouped according to the duration of the syphilis, the age 
of the patient and the amount of previous treatment. It should 
be recognized, however, that these suggestions in regard to the 
treatment of latency are flexible and that numerous factors, 
such as the patient’s personality, the degree of sjT>l^ilophobia 
present, and the status of his health aside from syphilis, are 
of great weight in deciding that treatment is or is not necessary. 
The discussion of treatment lends itself to the citing of various 
case types which illustrate the variables in the treatment of 
latent syphilis. 

In the case of the young adult whose syphilis is of five 
years’ duration and is in the latent phase and whose serologic 
test of the blood is positive, the amount of treatment previously 
received and the patient’s sex are of importance in determining 
the therapeutic program. If the patient is a young man of 
thirty-two or thereabouts who has had long and intensive treat- 
ment with a minimum of fifty injections of arsphenamine and 
twice as many injections of bismuth or mercury, it will prob- 
ably be advisable to place him on observation and have him 
undergo annual reexaminations. If it seems feasible he may, 
however, be given two courses of bismuth, fifteen injections 
each, twice a year for three years, following which observation 
periods may be instituted. If a patient of similar age whose 
s>T)hilis is also of five years’ duration had received a compara 
lively small amount of treatment at the time he had acute 
s>Thihs. that IS, eight to ten injections of arsphenamine and 
nttocn 10 nvcnly mjections of bismuth, it would seem advisable 
o mvc him a complete course of treatment, consisting rf at 
least thirty injections of an arsphenamine and sixty iniectionj 
one of the heaxy metals, followed by two or thrL / 
hisnimh therapy as outlined in the previous insUnce 
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treatment be more strenuous and prolonged. Especially is tliis 
true if the patient becomes pregnant, because latency does no! 
assure the mother of a nons5T3hilitic offspring. Prolonged and 
repeated courses of bismuth have been more successful in pro- 
ducing serologic negativity in cases of latent syphilis than have 
combined arsphenamine and bismuth therapy, and they have 
proved decidedly superior to treatment by arsphenamine alone. 

In the case of middle-aged adults the sex of the patient is 
of less significance because there is less likelihood of pregnancj'. 
The male adult of forty-five who acquired the infection fifteen 
years previously and is found to have latent syphilis and a 
positive blood test presents a problem in which the need for 
treatment is materially influenced by such factors as his gen- 
eral health, his attitude toward his condition, and the amount 
of previous treatment. If treatment was wholly inadequate 
at the time the acute signs of the disease were present, or if 
the presence of the disease was unknown prior to the time of 
examination and no previous treatment had been received, it is 
probably advisable to give several courses of arsphenamine and 
bismuth or mercury, followed by several courses of bismuth 
each year for two years. However, if the patient has received a 
great deal of treatment off and on for many years but the sero- 
logic tests have been uninfluenced by it, it is advisable to place 
him on observation. He should be reexamined annually to make 
certain that the positive test is not due to syphilitic aortic dis- 
ease or to some other visceral complication. If a spinal fluid 
test was found to be negative during latent syphilis, repetition 
of the test is not necessarj\ Reassurance that the positive 
blood test is not attributable to visceral syphilis or to syphilis 
of the central nervous system is a means of educating these pa- 
tients to the insignificance of the positive blood test. The e.t- 
perience of those who have used nonspecific therapy in a large 
group of cases of latent syphilis in which a control study wa- 
carried on simultaneously on a similar series of patients M'h*’ 
were only observed and were not treated, shows that non=pecific 
measures in the form of fever therapy of all sorts are of no 
material value in reversing the serologic test to negative. In a 
group of patients with latent syphilis, observed for ten year.-, 
who did not receive treatment of any tvpe, 85 per cent bccan:': 
serologically negative and showed no signs of clinical pro- 
gression. 
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A third group of patients includes those with latent sj^hili- 
who are approximately sixty years of age and who have had 
syphilis for thirty years or longer. The factors of sex, previous 
treatment, and the patients’ concern oyer the presence of the 
disease are of less significance than in the cases previously 
cited. In the majority of these cases the presence of the dis- 
ease may well be ignored; occasionally, mercury and chalk and 
small doses of potassium iodide may be given by mouth ; only 
rarelv is it necessary to give such patients arsphenamine and 
bismuth. These patients have controlled their infection satis- 
factorily for thirty years, they are asymptomatic and free from 
signs of syphilis, and have long since passed the time when the 
great bulk of patients with syphilis manifest the serious com- 
plications of the disease. Accordingly, such patients are not in 
need of drastic treatment because of a positive Wassermann 
test but only of treatment for syphilis as it influences some other 
intercurrent disease. 

In between these three main groups of patients there are 
many different manifestations of latent syphilis, and in some 
instances treatment is advisable and in others is unnecessary. 
In determining the need for treatment of these patients, the 
potency of the associated findings, the significance of the his- 
torical data, and the willingness of the patient to cooperate by 
reporting for annual reexaminations are the factors which are 
to be considered in conjunction with the thoroughness of the 
examination which warranted the diagnosis of latency. 

Latent SNT^hilis, especially during the late phase, is for all 
practiral purposes not considered as an infectious period of 
s\-philis.^ Treatment is rarely needed to prevent dissemination 
of the disease to others by patients in this stage. 




Latent SN-philis is a transient or permanent phase in tl 
course of sc-phihs It can be diagnosed as such only aftef 
thorough senes of examinations and tests which eliminatT > 
prennee of active s\-phihs. Obsen'ation of the patient nw 
period of years may be necessarx^ to substantia. 

1h.' noembUon or complemeot-fixation lesl ml 
.o oo.uc or pos,r,vc in laien, 



884 


PAUL A. O’lEARY 


of a patient with latent S5^hilis is dependent on the age of the 
individual and the duration of his disease. These data may be 
augmented by the amount of previous treatment, the thorough- 
ness with, which the examinations were carried out in the mak- 
ing of the diagnosis, the status of the patient’s general health 
otherwise, the possibility of pregnancy, and the patient’s atti- 
tude toward his disease. 
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FEVER THERAPY POR GONOCOCCIC INFECTION: III 

Arthot U. Desjardins, Walter C. Popp and 
Louis G. Stuheer 


March, 1935, we reported the results obtained with fever 
therapy in thirty-three cases of gonococcic infection of the 
urethra, epididymis, prostate gland, uterus, fallopian tubes, and 
articulations. Of the twenty-nine cases in which the patients 
had received complete treatment before that date, in twenty- 
five (86.2 per cent) complete and permanent cure resulted. 
The average number of sessions of fever required to effect a 
cure in the majority of cases was found to be 5.4. For a time, 
before March, 1935, the patients were uniformly subjected to 
five hours of sustained fever, with the rectal temperature be- 
tween 106° and 107° F. (41.2° and 41.7° C.), and this was 
repeated from three to eight or even ten times at intervals of 
from four to seven days. It was soon discovered that, with 
such relatively long intervals between sessions, the urethral or 
vaginal discharge returned. At that time, in fact, the return 
of urethral or vaginal discharge was empirically regarded as 
a sign that further treatment was necessary. It was apparent 
that the intervals between sessions of treatment were too long, 
and the first improvement in technic was to shorten this inter- 
val. because it was realized that to wait for the return of dis- 
cliarge was undoubtedly to lose some, if not most of the ad 
r-.-mtage gained. Thenceforth, an interval of two days between 
sesMons was allowed, and the results improved considerably 
In spue of tins improvement, however, the condition in an ap- 
uroable percentage of cases proved resistant to treatment L 
previous -Penence ha_d led to the conviction that the two prSi- 

on gonococcic infection 
next step 


cipal factors in the influence of fever 
we re the degree and duration of the teniper^Tmrie 
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seemed to be to increase the length of the sessions. However, 
since various reasons, such as the sensitiveness of the skin of 
some patients or the importance of allowing the cardiovascular 
s)^tem to adapt itself to the treatment, made it seem unwise to 
increase the duration of the initial sessions, these were not pro- 
longed beyond five or six hours at temperatures of 106° to 
107° F. But if, after the second session, the smears and cul- 
tures were still positive, the third session was extended to eight 
hours. After one or two sessions of eight hours at the same 
temperature, if the smears and cultures still remained positive, 
the next session was extended to ten hours. Fortunately, it 
was found that in only a minority of cases were more than five 
sessions required. Nevertheless, in a few cases, even after 
several sessions of from five to ten hours, gonococci could still 
be found. \\Tien the patient was able and willing to continue, 
sessions of twelve hours at the same temperature were given, 
and the infection was cured. In a few other cases in which 
the condition forbade such prolonged treatments, or the pa- 
tients were unwilling to submit to them, the infection was not 
cured. The reason for such failure in a small percentage of 
cases undoubtedly was that the strains of gonococcus respon- 
sible for the infection in these cases were exceptionally resist- 
ant to heat. 

As a result of the foregoing improvements in technic, the 
percentage of cases in which cure was effected increased to 92, 
as reported in 1936. Since then the treatment of acute and 
chronic gonorrheal urethritis, with or without complications, 
has continued along much the same lines and with only slight 
additional modifications in technic. 

Our present purpose is to report the results obtained from 
the inception of this work to July 1, 1936. From the vcr\' be- 
ginning. by the way. the cases selected for treatment have been 
chosen by the clinician and the urologist, and the question of 
cure has been decided by the urologist and clinician, after re- 
peated negative smears and cultures. .At no time have the 
physicians who supervised the treatment had any voice in de- 
ciding whether any patient was or was not cured, 

.Another point must be made clear. This i^ that when re- 
peated smears and cultures have shown that a patient wa- ap- 
narentlv cured, we have nevertheless insisted in ever\- ca-e on 
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Rivine tNvo addiUoual sessions ol treatment, m order to pre- 
vent any possibility of recurrence. That this pohey has been 
wise is shown by tire fact that, whenever a patient return^cd 
three or more weeks later and tried to make us believe that 
he was the victim of a recurrence, we have always succeeded 
in making the patient admit another exposure. 

We are aware that the technic employed has been criti- 
cized by some observers on the grounds that a cure requires 
too many sessions of treatment, and that such an “excessive 
number of sessions is unnecessary.’ Those who have made 
this criticism have not taken into consideration the circum- 
stances under which the work is done, and have not realized 
that this deliberate policy is dictated by sound reasons, hlost 
of the patients referred to us for treatment come from distances 
varying between 50 to 1,800 miles, and they come in the expec- 
tation of being completely cured. Therefore, it has seemed 
to us essential to arrange the scheme of treatment so that an 
absolute cure could be assured to the largest possible number 
of patients, regardless of other considerations. Moreover, the 
high percentage of cases in which a complete and permanent 
cure has been obtained seems fully to justify the technic 
adopted. When others can show equal or superior results, with 
a technic that involves fewer sessions of treatment, further 
technical modifications will be considered, but not until then. 

Between December 1, 1933 and July 1, 1936, 210 patients 
suffering from acute or chronic, simple or complicated, gonor- 
rheal infection were referred for fever therapy. Of this num- 
ber, forty -one patients did not complete their treatment or the 
idea of treating them had to be abandoned for various reasons. 
Sometimes this was because the patient lacked stamina; some- 
times it was because of peculiar reactions of the cardiovascular 
system which made it unwise to proceed further, but in most 
oises it was because after the initial session, the patient failed 
to return for subsequent sessions. In any event these cases 
must bo exetaded from consideration. Of flie 169 patients tvbo 
loot the treaunoM faithfully, 152 (90 per cent) were cured 
and have not had any further physical dificulties caused by the 
aonococcus. Seventeen patients (10 per cent) were not com- 
pletely cured, but then; condition improved to varying 

.ttmonp the 169 patients who completed the course werf m 
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(66.2 per cent) males and fifty-seven (33.8 per cent) females. 
Ninety-seven (57.4 per cent) were single, and seventy-two 
(42.6 per cent) were married. The average duration of the 
infection had been three and three-tenths months. One hun- 
dred nine (64.4 per cent) patients had contracted the infec- 
tion for the first time, whereas sixty (35.6 per cent) had con- 
tracted it for the second or third time. 

Of the 152 patients who were treated successfully, only 
thirty-one had simple gonorrheal urethritis. In 121 (79.6 per 
cent) the infection was associated with various complications. 
Thirty-six patients had prostatitis; thirty-five had gonococcic 
arthritis; twenty-six had infection of the pelvic structures; two 
had infection of Bartholin’s glands; seven had epididymitis; 
four had a urethral sinus; one had fibrositis; of one the seminal 
vesicles were involved; two patients had proctitis; two had 
cystitis, in one case the ureter was infected; one patient had 
pyelitis; two had an abscess of the prostate gland, and one 
had periurethral inflammation. 

In nineteen cases smears and cultures were negative and 
remained negative after a single session of treatment. In forty- 
eight cases smears and cultures were negative and remained 
negative after two sessions of treatment. In thirty-seven cases 
smears and cultures were negative and remained negative after 
three sessions of treatment. In twenty-three cases smears and 
cultures were negative and remained negative after four ses- 
sions of treatment. In nine cases smears and cultures were 
negative and remained negative after five sessions of treatment. 
In seven cases smears and cultures were negative and remained 
negative after six sessions of treatment. In one case smears 
and cultures were negative and remained negative after seven 
sessions of treatment. In five cases smears and cultures were 
negative and remained negative after eight sessions of treat- 
ment. In two cases smears and cultures were negative and re- 
mained negative after nine sessions of treatment. In one case 
smears and cultures were negative and remained negative after 
ten sessions of treatment. 

Thus it will be seen that in 127 of 152 cases (83.5 per cent), 
from one to four sessions of treatment were sufficient to rid the 
patient of the infection. In 136 cases (89.5 per cent), from 
one to five sessions of treatment were sufficient. In only si.t- 
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teea cases (10.5 per cent) were more than five sessions of 
treatment required to eradicate the gonococcus. 

It may be interesting to mention the character and ire 
quencsr of occurrence of certain disturbances observed during 
the course of the treatment, and either directly or mdirecth 
caused by it. At some stage of treatment, varying degrees of 
nausea and vomiting were observed in fifty-seven cases. Some- 
times this occurred at the beginning of a session of treatment, 
when the patient had disregarded the physician’s warning not 
to eat before reporting for treatment. Usually, however, this 
complication developed at the end of a session or soon after its 
completion. Having reason to thinh that this tendenc\^ of 
certain patients might be related to the drinking of 0.6 per cent 
saline solution while in a fasting state, we attempted to over- 
come it in two ways; by diminishing the salt content of the 
solution to 0.3 per cent, and by giving to some patients, from 
time to time, a small quantity of milk. This last step was in- 
tended to quiet the hunger pain so distressing to certain pa- 
tients, because it was felt that the pain might, in part at least, 
be the cause of the nausea. That this has been a factor seems 
established by the fact that a smaller percentage of the patients 
who were given milk to drink during treatment were disturbed 
by nausea. However, this has not been tested for a sufficiently 
long period to warrant absolute conclusions. The percentage 
of salt in the solution was diminished because it was thought 
that in some cases the vomiting was probably caused by over- 
filling the stomach with salt solution. Of course, it was realized 
that an excessive quantity of water, aside from its salt content, 
might be responsible for the disturbance, but this seemed a 
less likely cause than an excess of salt. This technical modifi- 
cation also nill have to be tested for a much longer time before 
the relationship between the percentage of salt and the nausea 
and vomiting can be ascertained. 

Headache is a frequent complaint of patients who receive 

^ especially common among 
w t f " treatment of whose condition requires 
t at a high temperature should be maintained for several hours 
Eighty-six (36.6 per cent) of the 152 patients included in this 
report complained of headache. But since in almost ^ 
the headache disappears spontaneously in from one to Three 
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hours after the completion of a session of treatment, special 
measures to combat this symptom are seldom necessary. 

Small, cutaneous vesicles were observed in thirty-eight 
cases. They promptly responded to ordinary measures and did 
not have any particular significance. Most certainly they do 
not justify apprehension, and should not be allowed to inter- 
fere with treatment. 

Herpes of the lips and sometimes of the nose occurred in 
thirteen cases. This complication usually developed after the 
first session of treatment, in patients who admitted being prone 
to herpes. The lesions should be treated on general principles; 
they heal rapidly, and seldom need they interfere with the 
orderly sequence of the sessions of fever. 

Tetany, usually affecting the hands and feet, was observed 
in five cases. In another case the tetanic manifestations did 
not affect the muscles of either the hands or feet, but did affect 
those of the abdominal wall. In some cases the intramuscular 
injection of 10 c.c. of calcium gluconate was sufficient to stop 
the disturbance. In other cases in which calcium gluconate was 
less effective, or ineffective, the inhalation of carbon dioxide 
promptly arrested the tetanic manifestations. As a result of 
this experience, we have come to rely on carbon dioxide rather 
than on calcium gluconate. In five other cases peculiar, inco- 
ordinate, muscular twitching was encountered. This re- 
sembled closely the muscular twitching of certain patients 
when their temperature rises above a certain level. The cause 
or causes of such twitching are not clear. In three cases a 
peculiar palsy of the peroneal nerve was observed; in two cases 
the palsy continued for one month, and in the third case for 
about five months. It then disappeared entirely. In all three 
cases the patients had received ten or more sessions of fever, 
and some of the sessions had been e-xceptionally long. 

Among the fifty-seven patients who had nausea and v'omit- 
ing, the material vomited by si.x contained streaks of blood. 
Since in not a single case could a gastro-intestinal lesion be 
found to account for the small quantity of blood, the streaks 
of blood were thought to be attributable to rupture of capil- 
laries in the gastric or esophageal mucosa resulting from the 
patient’s retching. 



PE\^R therapy for GON'OCOCCIC IKFECTIOX Soi 

One patient had diarrhea; therefore, it does not appear 
likely that the intestinal disturbance was related to the fc\er. 


COMMENT 

To say that fever therapy is entirely devoid of danger is 
contrary to fact. To date, the number of patients treated for 
various conditions has been 516, and these patients have re- 
ceived approximately 2,580 sessions of treatment. Of this 
number, one patient died under treatment. The patient was a 
young woman who had a pelvic infection. She had almost com- 
pleted her first session of treatment, which had been entirely 
uneventful, when the pulse rate suddenly fell. She was im- 
mediately withdrawn from the chamber; restoratives, includ- 
ing carbon dioxide and oxygen, were administered, epinephrine 
was mjected into the heart three times, but, although the heart 


began to beat after each injection of epinephrine, respiration 
failed to return. It is not dear what may have been the factor 
or factors responsible for her death. This patient’s tempera- 
ture had risen readily, and not the slightest difficulty had been 
encountered in maintaining her temperature. At no time dur- 
ing the session had her temperature risen as high as 107° F. 
until just before the pulse collapsed. 

This single death among the 516 patients treated gives a 
mortality of less than 0.2 per cent. Small though this is, the 
reahzanon that death may occasionally occur from any method 
of treatment sUll offers no consolation for the loss of a patient. 
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THE DIAGNOSIS AND TREATMENT OF LOW BACK 
DISABILITY 

Ralph K. Ghokmley 


The ever perplexing problem of low back, pain may be said 
to rank among the most important of those problems which 
confront members of the medical profession today. It pro- 
duces a tremendous amount of disability and at the same time 
economic loss of extraordinary importance, as anyone inter- 
ested in industrial medicine can well testify. That many cases 
of low back pain are of minor importance is well recognized. 
The average individual who is troubled by such a pain, if it is 
transient, usually is able to recover without any serious loss 
of time or absence from work. However, low back pain, even 
if minor in nature, becomes of the greatest importance to the 
patient who is in the least introspective. In another large 
group of cases severe symptoms are produced; these cases de- 
mand serious Consideration and the utmost in the way of 
medical effort and care. 

As a working basis, the causes of low back pain can be 
classified. There is no established classification of back dis- 
abilities and many physicians may find suitable to their needs 
classifications other than that which follows: 

1. Posture: 

(a) Chronic postural strain: 

1. Lumbosacral or sacro-iliac lesions. 

2. Trauma: 

(fl) Trauma invoKung vertebra;: 

L Fracture: 

(o) Bodies. 

(^0 Pedides— may produce spondylolisthesis. 

(c) Laminae. 

{d) Facets. 

(^0 Trauma involving joints: 

1. Traumatic spondylosis. 

^3 
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{c) Trauma involving disks: 

1. Narrowing of disk. 

2. Avulsion of disk. 

3. Rupture of nucleus pulposus, 

3. Infection: 

(fl) Arthritis, infectious. 

{b) Spondylitis deformans or sp on dylose rhizom clique. 

(c) Fibrositis. 

{d) Typhoid spine. 

(e) Tuberculosis and so forth (real localized infections). 

4. Metabolic and senescent conditions: 

(a) Hypertrophic changes (may be traumatic). 

{b) Osteoporosis with pathologic fracture. 

5. Congenital anomaly: 

{a) Spina bifida. 

{b) Sacralization of fifth lumbar vertebra or lurabarization of first 
sacral vertebra. 

(c) Anomalous facets (may produce spondylolisthesis) . 

6. Neoplastic conditions: 

(a) Benign tumors: 

1. Osteoma and osteochondroma. 

2. Giant cell tumor. 

3. Hemangioma. 

{b) Malignant tumors: 

1. Metastatic from prostatic and mammary carcinoma, and so 

forth. 

2. Myeloma. 

3. Primary osteogenic sarcoma. 

4. Ewing's tumor, and so forth. 

7- Neurologic conditions: 

Tumors of the spinal cord and so forth. 


The foregoing outline covers most of the possible causes 
of low back pain. To place a given case of backache in its 
category may at times be very difficult. More than one of 
the conditions named may be present in the same case and 
actual identification of the case with a definite cause may be 
out of the question. However, in order to approach the sub- 
ject with the necessary' facts in mind a fair understanding of 
all of the conditions mentioned in the outline is desirable. 

The relative incidence of cases attributable to the various 
causes is of some importance. Chronic and acute strain ac- 
counts for a fairly large percentage of the cases and these 
cases predominate if those of strain caused by trauma are in- 
cluded. The group of cases caused by infection is a large one. 
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too Infection and trauma may co-exist in any one case. Ac- 
tually it is difficult to prove that an “infectious backache 1. 
such. A focus of infection is found in such a case. Lhe locus 
is removed and after its removal the patient’s condition im- 
proves. Unfortunately that is about all the proof ever obtained 
to show that the condition was in any way attributable to a 
focus of infection. In many cases that is all that is necessarv* 
so far as the patient is concerned but from the standpoint of 
scientific analysis much is lacking. Besides in such a pse 
treatment rarely is limited to removal of .foci only and it is 
difficult to evaluate the relative importance of all of the 
measures used. 


PATHOLOGY 


The pathology of low back pain is ^little understood. 
Marked lesions, such as those of tuberculosis, of malignancy 
and other destructive lesions are obvious. The great majority 
of cases of backache, however, are out of the realm of study 
by a pathologist. Rarely, if ever, does a patient die of a back- 
ache. Therefore, the opportunity to describe pathologic 
changes that may or may not be accountable for the symptoms 
almost never arises. At times study of tissue removed when 
operation is performed may reveal changes in the lumbosacral 
articulations and in the sacro-iliac joints. Smith-Petersen 
studied the tissue removed from sacro-iliac joints and found 


‘ surface fibrosis, mjcsomatous degeneration of the matrix, re- 
placement fibrosis and calcification.” At the Clinic we have 
studied the changes in articular facets removed at operation 
and have found the changes typical of traumatic arthritis, that 
is, fibrillation, and later degeneration of the cartilage ’ with 
eburnation of the underlying bone. The work of Schmorl has 
done most to stimulate interest in the pathologic changes in 
disks. These changes may be the most im- 
portant of all m cases of chronic lumbosacral strain Geist 
was one of the first to emphasize these changes. Williams 
pomtod out ffie importance of changes in the disks in casSTf 

occur and thus give rise to sjrniptoms. They'^exp^eL^ed^lhe 
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belief that this is a much more common condition than hereto- 
fore has been recognized. Freiberg and Vinke gave the most 
plausible explanation of the association of sciatic pain with 
changes in the sacro-iliac joint. 

With this brief sketch of the up-to-date concepts of the 
pathologic changes which underlie the more common types of 
low back pain, it may be admitted that there is stiU a great 
deal to be learned on the subject. 

HISTORY 

Taking of the history in this condition, as in any other 
disease, must be accurate and careful. Indeed it may be the 
most important of all the procedures. Before or during the 
taking of the history the patient’s background with reference 
to the pain should be learned. This is most important in in- 
dustrial insurance or medicolegal cases and may be very diffi- 
cult to obtain from the patient himself. In other cases, not in 
any way complicated by the problem of industrial compensa- 
tion, the patient may have set up certain conceptions of his 
own such as “that the pain is due to kidney trouble” or “a 
vertebra is out of place” and many other misconceptions to 
expression of which the inquirer must listen patiently and then 
get his own history by direct questioning. 

In taking the history certain facts must be brought out, 
among the most important of which are: (1) mode of origin, 
whether insidious or following injury; (2) type of pain, 
whether static or constant and whether appearing at night or 
in the morning; (3) means of relief of pain, whether relief can 
be obtained by rest, application of heat, and so forth. 

If from the preliminary inquiry a true insight into the pa- 
tient’s status relative to industrial compensation or medicolegal 
involvement is not obtained, effort should be made by other 
means to get this necessary information. The physician must 
obtain it before he can deal intelligently with the case. 

It is often helpful, before formulating treatment, to inquire 
of the patient what other treatment has been tried, if any, and 
^dth what success. In many instances if adequate conservative 
measures, under the direction of competent physicians, have 
failed, much time can be saved by not repeating those measures. 
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EXAMINATION 

Examination of a patient troubled with low back pain 
always should be carried out with the patient’s back and hips 
well exposed. If a cape is worn, it should be reversed, expos- 
ing the entire back. 

With the patient standing, the following should be sought: 
the presence of list or sciatic scoliosis (Fig. 42); flattening or 



of the hip and so"^ f or buttocks; prominence 
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should be in the plane of the body. In this way the spine is 
straightened and the exact amount of bending to the side can 
be accurately noted. 

Regions of tenderness should then be noted. The presence 
of tenderness' is usually best determined by observing the 
patient's response to pressure. Deep pressure is often neces- 
sary, particularly if patients are obese or heavily muscled. 
Real pain will be elicited in many cases and will be manifested 
by wincing, squirming or a protest on the part of the patient. 
Percussion with the fist over the spinous processes using a 
knuckle to strike the bony prominences, may help to elicit deep- 
seated tenderness. Percussion should be used over the pos- 
terior superior portion of the spinal column. Any prominences, 
such as the trochanters and iliac crests, should be palpated to 
determine the presence or absence of tenderness. 

Smith-Petersen has outlined a routine examination in such 
cases which may be of help to those interested in this subject. 
The same author has described in more detail his method of 
examination in Christopher's “Textbook of Surgery." 

After examination in the standing position, the patient 
should be allowed to sit on an examining table with knees and 
hips flexed. Motions should again be observed and tender 
regions noted. 

With the patient supine, his ability to tolerate raising of 
the straight leg should be tested and Gaenslen's test should be 
carried out. The legs should be measured. Ober’s test for 
contracture of the iliotibial band also should be done. This 
test is carried out as follows; “The patient lies on his side 
with the thigh next to the table and flexed enough to obliterate 
an)’’ lumbar lordosis. The upper leg is flexed at a right angle 
at the knee. The examiner grasps the ankle lightly with one 
hand and steadies the patient's hip with the other. The upper 
leg is abducted widely and extended so that the thigh is in line 
with the body. If there is any abduction contracture the leg 
nill remain more or less passively abducted depending upon 
the shortening of the iliotibial band. This band can be easily 
felt with the examining fingers between the crest of the ilium 
and the anterior aspect of the trochanter.” 

The patient should then be asked to lie prone on the ex- 
amining table, when again regions of tenderness should be 
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noted and hypetenlension of the hips, as well as rotation of 

the hips, should be noted. 

With these facts in hand the physician can come 
conclusion regarding the tjTie of lesion he is dealing rnth. Ut 
the various points in the examination, consistently localized 
tenderness probably is of the greatest importance in detemun- 
ing the type of lesion. Tenderness, of course, is a subjectnj 
manifestation and therefore its importance may be questioned. 
In most instances an experienced examiner can tell whether a 
patient’s response to percussion or palpation is overdone or 
feigned. The moment of response is never accurately timed 
by the malingerer. He responds too quickly as a rule; some- 
times too slowly. His attitude in other ways is often charac- 
teristic of the “compensation neurotic” and gives him away. 

Limitation of motion, if marked, generally indicates an in- 
flammatory process, that is, some type of arthritis, spondylitis 
or myositis. Usually, motion of patients who have sacro-iliac 
strain is not limited when they are in the sitting position, 
whereas in cases of lumbosacral strain motion is limited botli 
when the patients are standing and when they are sitting, 
\Wien examination of the back has been completed the 
question remains as to how much of a general examination is 
necessary. In the average case of acute back strain no further 
examination usually is necessary. In cases in which the con- 
dition has become chronic, or in any case in which infection 
may be suspected as the basis of the difficulty, complete ex- 
amination should be carried out. This should include routine 
examination of heart, lungs and abdomen; search for foci nar 
ticularly about the teeth, the tonsils, the prostat? gland of the 
male and the general pelvis of the female. If there is snv 
sciatic pam, neurologic examination should be made ' 

examination should be done by one who is famZtifh 
logic conditions if a competent neurologist s nor 
Laboratory' examinations of importaLe o,. ^ f 
culation tests, estimation of hemogloWn and 
leukocytes. Roentgenologic exanhnaf ^ ^„f”“™cration of 
more fully later. If neurologic examinaf’”^ discussed 
evidence to warrant lumbar pu^ctureT r 
the spinal fluid should be examined Th 

i- examtaal spM 
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The roentgenologic examination should include, as a very 
minimum, anteroposterior and lateral (Fig. 43) views of the 


Fig. 43. — Lateml view of lumbosacral joint. 

umbosacral regions, including the lower lumbar vertebrae, the 
sacrum and the sacro-iliac joints. If these last are the center 






ig. 44 . — a and b. Three-quarter news in the same case as that represented ir 
Fia. 43 In b, the damaged facet li dearly seen and is indicated by arro-AS 

f attention, stereoscopic anteroposterior views should be made, 
)r changes in these joints, unless they are e.xtensive, cannot 
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be accurately read from flat plates. In addition to tlie fore- 
going views, oblique views to demonstrate the lower lumbar 
facets should be made (Figs. 44 and 45). Finally, if the lumbar 
puncture and the neurologic examination arouse suspicion of a 
damaged intervertebral disk or of tumor, lipiodol should be 
injected and roentgenologic examination made. Thus, a formi- 
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6. Sclerosing lesions: malignant, inflammatory. * 

7. Presence of spondylolisthesis. 

(b) Changes in disks; 

1. Narrowing or thinning of disk. 

2. Ballooning of disk associated with osteoporosis of vcrtebr®. 

3. Increased density of margins of the vertebrre. 

4. Prolapsed nucleus pulposus (Schmorl bodies). 

DIFFERENTIAL DIAGNOSIS 

In dealing with low back pain of all sorts, neurologic con- 
ditions must be thought of first in differential diagnosis. The 
outline of examination which has been given has revealed the 
importance of the opinion of a neurologist; in many instances 
this may be said to be an essential part of the routine examina- 
tion. 

Inflammatory lesions, such as those of tuberculosis, must 
be excluded. As a rule evidence of tuberculosis of the lower 
lumbar vertebrae or sacro-iliac joints can be fairly readily rec- 
ognized in the roentgenogram. Often, too, an abscess is present 
either in the iliac fossa, the gluteal region, or below Poupart’s 
ligament. Such an abscess often produces spasm of the psoas 
muscle on the side affected and a “soft-parts shadow” may be 
visible in the roentgenogram. 

Other inflammatory lesions occasionally may be seen, par- 
ticularly those which accompany acute or subacute infections 
of P5mgenic origin. In the presence of such lesions there are, 
as a rule, signs of infection, fever, localized softening, inflam- 
matory masses, abscesses and so forth. Occasionally a sacro- 
iliac joint may become fused by an acute infectious process 
without any suppuration. 

Tumors, both benign and malignant, must be ruled out. 
The subject of neoplasms of bone is such an extensive one that 
elaborate consideration must be omitted here. However, it is 
well to remember that such tumors do occur and may con- 
stitute a troublesome diagnostic problem. As a rule any low 
back pain that does not subside under a reasonable amount of 
treatment of the U^pes usually given must be suspected of hav- 
ing its origin in a malignant neoplasm. Sometimes such a 
lesion will not be found at the time of examination and it will 
be necessary’ to ask the patient to return at a later time for 
reexamination. 
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In exatniBation of females the various possible pelvic lesions 
must be ruled out by examination of the pelvis. ^ 
the skeletal types of backache are not so much exaggerated dur- 
ing menstrual periods as are those caused by pelvic lesions. 

It must be remembered, however, that some increase in pain 
may accompany menstruation in many cases of sacro-iliac 

bsck.3-clic» 

Various lesions of the male genito-urinary system may 
cause confusion at times. Lesions of the kidneys and ureters 
usually cause pain that is localized higher and is referred to 
the scrotum. Lesions of the prostate gland and urethra, as a 
rule, cause perineal pain; this is rarely a symptom of lumbo- 
sacral or sacro-iliac lesions. 

Patients who have osteoporosis usually are more than fifty 
years of age. It may be a manifestation of parathyroid dis- 
turbance, although, as a rule, this cannot be demonstrated. 
The condition usually is designated “senile osteoporosis.” The 
findings are the roentgenologic changes of osteoporosis, often 
together with pathologic compression fracture. The disks, too, 
have undergone the rather characteristic ballooning seen only 
in this type of lesion. Pain is severe and usually is static in 
type. 

Much has been written from time to time regarding the 
importance of congenital lesions of the lower vertebra and 
sacrum. Spina bifida is usually of little or no significance with 
reference to the pain. In the presence of more extensive lesions, 
the pedicles and facets may be so involved as to produce dis- 
turbances in the stabilizing structures of the vertebra thus 
leading to traumatic or static changes in the lumbosacral ’joints 
which become painful. Such changes may be the underlying 
cause of spondylolisthesis, in which case too they are signifi- 
cant, In the extreme cases of spina bifida, with meningocele 
and myelodysplasia, the lesion is of course of primary im 
port ante . ^ y ^ 

Sacralization of the last lumbar vertebra or lumbarization 
by the first sacral vertebra often may be without any signifi- 
cance. If the sacrahzed transverse process is firmly United to 
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If only partial sacralization exists, so that movement may be 
present between the anomalous vertebra and sacrum, inflam- 
matory processes may be set up which may produce s 3 Tnptoms. 

TREATMENT 

The problem of treatment of low back disability is still of 
major importance. Various physicians have argued that this 
or that type of treatment is the appropriate one. The truth is 
of course that no one method is appropriate in all cases. Many 
t3^es of treatment may help, many may even appear specific 
in some instances, but any one experienced in handling such 
cases knows that often he is disappointed. 

In the acute case of back strain, in which there is a history 
of definite injury by Uvisting or falling or lifting, the most im- 
portant part of the treatment is rest. In such cases, as a rule, 
much more headway will be made and recovery will be much 
more rapid if rest is given than if it is not. As a rule, it is 
difficult to persuade the patient to accept rest. Combined with 
rest several measures may be used, such as (1) firm strapping 
with adhesive tape across the pelvic and lumbar region, which 
acts as the simplest sort of splint; (2) placing of a scultetus 
binder about the pelvis and lower part of the abdomen may 
be of help if the patient is recumbent; (3) use of a fairly firm 
bed, preferably a “fracture bed,” with boards on the springs 
and a firm hair mattress. There is little doubt in my mind that 
if more acute back strains were treated with complete rest in 
bed at first, there would be many less chronic back strains to 
treat. 

Besides rest and fixation by strapping with adhesive tape 
or by a scultetus binder, heat and massage should help. Of 
course, when adhesive straps are applied, heat and massage 
cannot be used. If choice must be made between rest and ad- 
hesive strapping on the one hand and rest, heat and massage 
on the other hand, the latter usually will prove the more effec- 
tive. 

For recurrent, acute back strain, or “lumbago,” more 
elaborate examination is essential. If obvious reasons for the 
pain can be found, such as skeletal changes, more radical treat- 
ment may be necessaiy. Usually in these cases, if ambulatorv' 
treatment is to be tried, a well fitted cloth corset or belt should 
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be made. Women wiU seldom wear a heavy canvas belt but 
usually will consent to wearing a cloth corset Such a ^ 
should^ above all else, be carefully fitted. Many elaborate 
tjTies of “surgical corset” are advertised. _ Their very coni- 
plexity makes it difficult for the average patient to adjust them 
properly or to wear them comfortably. My own choice is a 
corset with laced back which should be applied and the laces 
drawn comfortably taut each time it is put pn. In this way a 
comfortable, snugly fitting support is obtained. For men, a 
canvas belt, with or without a sacral pad, usually is the most 
satisfactory type of splint. Together with use of the corset, 
baking and massage should be carried out. Often a patient 
can procure some sort of radiant heat lamp and take such treat- 
ments at home, himself, if time or money does not permit his 
taking the treatments under the supervision of his physician 
or of such physiotherapists as his physician may recommend. 
Usually it will be necessary to continue such treatment for 
many months. After the pain has subsided, exercises should 
be commenced to rehabilitate the muscles which are bound to 
become more or less atrophied during the period of fixation. 
Such exercises should be simple, postural exercises designed 
to develop particularly the erector spinae muscles and the glu- 
teal muscles. An excellent substitute for such exercises is 
swimming. Probably no form of athletic diversion is more 
suitable than swimming and the patient who can swim, and 
who has the opportunity to do so, should continue with it until 
nomral muscular strength has been restored; this will require 
several weeks. 

^ For acutely recurrent attacks of what is commonly called 
sciatic scoliosis, manipulative treatment may be useful. In our 
experience at the Clinic, however, manipulative treatment 
rarely offers more than temporary relief when the backache is 
oI the severely recurrent type. Mennell has described the 
\anous ti-pes of manipulation more commonly used 
In more severe cases, or in those w-hiVTi h.' u 
chronic, and in which pain is either enntin 
current or disabling, much can be sainerJ^K T 
Pital. Such .realm"m c™“ rve f wofcM 
Offers the be.n conditions for i 

-cond. h pives dre physician a chance toZ™ & patnt's 
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response to various sorts of treatments and thus allows him to 
get a better insight into the diagnosis and prognosis. Our 
routine treatment at the Clinic is as follows: (1) rest in bed 
with a fracture board on the springs and a firm hair mattress; 
(2) traction of 6 to 8 pounds (2.7 to 3.6 kg.) on each leg, 
employing moleskin adhesive tape or padded ankle cuffs; (3) 
some sort of support under the lumbar part of the spinal 
column either a pillow or a sling padded and counterweighted 
to a point which the patient can stand; (4) daily physical 
therapy, usually baking and massage alternating \vith dia- 
thermy until it is determined which type of treatment gives 
the patient the most relief; (S) epidural injections if there is 
sciatic pain and if relief of pain is not obtained by traction. 

Usually on such a program the patient will complain of 
more pain for the first two or three days. About the fourth 
day some subsidence in the pain should be looked for if the 
patient is going to respond to such treatment. If pain is relieved 
and muscular spasm is decreased, the treatment should be con- 
tinued ten da5's to two weeks, and then a gradual resumption 
of activity, wearing of a well fitted corset, continued rest and 
application of heat and massage at home should be prescribed. 

Craig and I have reported elsewhere the details and results 
of such treatment. In a considerable number of such cases 
relief can be afforded by this combination of treatment. 

If relief comes with the treatment but there is immediate 
recurrence of the pain on resumption of walking, more radical 
treatment must be considered. If skeletal changes, such as 
narrowed disks and changes in the facets exist and if conserva- 
tive treatment has been given adequate trial without benefit, 
and if neurologic lesions have been excluded, surgical opera- 
tion of some type may be indicated, probably fusion of the 
lumbosacral joint or of the lumbosacral and both sacro-iliac 
joints, depending on the findings on physical examination. 

The original descriptions of the v'arious tjp)es of fusion op- 
eration can be found in medical journals of the last ten years. 
The lumbosacral or sacro-iliac joints can be adequately se- 
cured by one of these methods. 

It is our custom to keep the patients in bed, on a frame, for 
sLx weeks after operation, then to allow a minimum of activity 
until the end of four months when, if roentgenograms give evi- 
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dence of sufficient fusion, more nearly full resumption of ac- 
tivities can be permitted. At this stage, exercises to rebuild 
the weakened muscles should be instituted, again simple pos- 
ture exercises, or swimming can be utilized. 

Ober’s fasciotomy has had a promising start in the surgical 
treatment of low back pain; whether the patients so treated 
will be permanently cured or not, remains to be seen. Details 
of the method will be found in the author’s original article. 

More recently, Mixter and Barr have emphasized the im- 
portance of avulsion of the intervertebral disks for back pain. 
This seems reasonable and logical. Time will show what is the 
proper method of handling these cases. In those cases in which 
neurologic signs and symptoms are foimd, excision of the offend- 
ing disk, or at least of a portion of it, must be carried out. If, 
however, there are no real pressure symptoms it is questionable 
whether laminectomy is necessary in all such cases. Many 
patients may respond to lumbosacral fusion and some may re- 
quire fusion as well as removal of the disk. 
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tke\tment of functional menstrual 
irregularities 

Bella G. Bmps 


Of the many clinical problems in gynecology, the 
ment of functional menstrual irregularities has always held 
much interest and has become more fascinating with advance- 
ment in knowledge of the funcUon of the glands of internal 
secretion. Physicians who are called upon to treat young 
women complaining of such irregularities must have some 
understanding of the physiologic and biologic problems in- 
volved and keep in touch with what is constantly being re- 


vealed by experimentation. To be able to use the newer 
hormone preparations intelligently one must have followed the 
experimental work leading to the isolation of the hormones and 
be familiar with their biologic reactions. 

By a functional menstrual irregularity is meant some dis- 
turbance of the rhythm of the cycle or some variation in the 
normal duration or amount of menstruation due solely to a 
disturbance of the physiologic function of one or more of the 
glands involved in normal, regular menstruation. Of chief 
concern are the ovaries and the anterior lobe of the pituitary 
gland. Usually a functional menstrual irregularity dates from 
the onset of menstruation, or at least becomes evident during 
the developmental period. If a young woman can be carried 
along until the end of this period, that is, to the age of from 
twenty-one to twenty-three years, the normal physiologic func- 
tion of the glands involved often finally asserts itself Occa 

sionally, functional disturbances first become evident after 
parturition. 


_ Sterility or one-child marriages are very common in case= 
m which menstrual irregularities are not correrted .7 m 
be 0 M,cc.cd. EeW newer mea„C ZS S 
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vogue, of a group of 144 married women who complained of an 
amenorrheic type of irregularity, with an average lengtli of 
married life of 6.1 years, 53 per cent were sterile, and for the 
others the average number of pregnancies was 1.4. Of seventy- 
seven women who complained of functional metrorrhagia and 
who had been married on an average of 5.9 years, 44 per cent 
were sterile, and the average number of pregnancies among 
the others was 1.6. 

Functional menstrual irregularities may be divided into 
two types; (1) the amenorrheic type, the patient complaining 
either of skipping periods, a tendency to longer intervals be- 
tween periods, or of less flow or a shorter period, or of all of 
these s 3 Tnptoms; and (2) the metrorrhagic type, the patient 
complaining of a shortening of the interval between periods or 
of more prolonged or profuse periods often with continuous 
bleeding. Both types are assumed to be due to a hyposecre- 
tion or complete absence of one or both ovarian hormones: 
the amenorrheic type to a hyposecretion or absence of both the 
estrogenic and the luteal hormones of the ovaries, and the 
metrorrhagic type usually to a hj^DOsecretion or absence of the 
luteal hormone. It is not unusual, however, to have continuous 
bleeding associated also with an absence of estrogenic hormone 
in the urine and an atrophic type of uterine endometrium. 

In the amenorrheic type of irregularity the uterus tends to 
become smaller, and the endometrial change over that of the 
resting stage depends on the amount of hormones present. 
There may be very little proliferation and little differentiation 
premenstrually. The uterus of the metrorrhagic woman usually 
is entirely normal in size, or even larger as a result of the 
sufficient estrogenic hormone present. Proliferation of the 
endometrium occurs and often is much exaggerated over nor- 
mal, but the secretory or differential phase is not reached. 
Bleeding may occur from dilated sinuses through ruptured 
capillary walls, but this is not true menstrual bleeding. Luteal 
hormone which brings the endometrium into the true secretion 
phase is lacking. 

Either of the two glands chieflj' concerned m'th menstrua- 
tion, the ovaries or the pituitary' f anterior lobe) may fail and 
an irregularity ensue. The tjpe of irregularity in each case 
may be very' similar although with primary' pituitary' failure, 
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the rhythm of the cycle is likely to be more disturbed. The 
natieS however, as a whole presents a different chmcal pm- 
mrTin each case. Those belonging to the hypoprtuitary group 
are usually overweight and their basal metabolic rates are be- 
low normal; they usually complain only of a tendency to 
obesity and sterility. The women with ovarian hypofunction 
are usuaUy normal or underweight, their basal metabolic rates 
tend to be normal and, in addition to sterility, they usually 
have numerous complaints associated with the menses; sore- 
ness of the breast before the periods, a migraine type of head- 
ache before or at some time during the period, menstrual pain 
of either the uterine or ovarian type before or with the period, 
low backache, aching in the thighs, gastro-intestinal complaints 
such as gas and bloating, increased nervous irritability before 
periods, and even vasomotor disturbances, especially hot flashes 
between or with the menses. All of these symptoms of ovarian 
failure are noticeable in most women with the onset of the 
menopause period. It is believed that they are not directly 
due to a lack of the ovarian hormones, but to an excess of 
anterior pituitary gonadotropic hormone, as they are not 
present in primary pituitary hypofunction with secondary 
ovarian failure. These are not only clinical assumptions, but 
are borne out by determinations of the content of estrin and 
prolan in the blood and urine in these cases. In primary 
ovarian failure the content of estrin is found to be lower than 
normal, and prolan is normal or in excess, depending on the 
degree of ovarian failure. In primary pituitary failure, both 
estrin and prolan are lower than normal. ’ 

_ One small group into which some cases of amenorrhea fall 
might be mentioned here. In such cases it would seem as if 
some unknown factor were responsible for the amenorrhea 
The patients are normal in every way, blood and urinary hor' 
mones are present within normal hmits, and the uterus is of 

men- 

It M ould also not seem amiss here tn 
meltade of detemnning eelnn andTroto L ,1,7''' ‘ 

is often dependent on these detel^n.i- 
pland-s failure is responsible for the paStW^'l"^® 

unnar>- estrin I have reference to an San 

ovanan hormone found 
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cyclically in the urine of every woman who is having menstrual 
periods. It is the hormone of the ovaries that has to do with 
maintenance of the size and turgor of the accessory organs: 
the uterus, vagina, external genitalia and breasts. It induces 
cyclic proliferation of the endometrium of the uterus, and in 
sufficient quantities in the blood stream suppresses pituitary 
function. In the mouse and rat this hormone induces the 
changes in the uterus and vagina that are incident to the state 
of heat, or estrus; hence its name. At the time of heat there 
is desquamation of pure comified epithelial cells from the 
vaginal wall into the lumen, and the obtaining of such comified 
elements alone in a vaginal smear from a castrated adult animal 
is the positive test for the presence of estrin in any test material 
injected into the animal. For a determination of urinary estrin 
it is therefore necessary to extract the hormone from the urine 
and to inject it into castrated, adult female mice or rats, and, 
by taking vaginal smears, to test for the estrus reaction, which 
is the pure comified smear. 

An attempt is made at the Clinic to make determinations 
as quantitative as possible. The urine is collected for twenty- 
four hours, 700 c.c. of pooled urine being used. The hormone 
is extracted and carried over finally into 10 c.c. of olive oil. 
This is injected in varying doses into from three to six test 
animals, three injections being given at twelve-hour intervals 
and vaginal smears being taken twice daily for four days. The 
smallest total amount of olive oil containing the hormone which 
when injected into a single rat produces the estrus reaction, 
as evidenced by the comified vaginal smear, is then noted. 
From this is calculated the total rat units of estrin in the 
twenty-four hour specimen of urine. The amount of estrin 
excreted in twenty-four hours varies for each day in the normal 
cycle of every woman; it also varies in different individuals, 
so that one has to study the estrin excretion of many normal 
women for several cycles in order to establish graphs of normal 
estrin content. The greatest excretion of estrin in the urine in 
any single twent>"-four hours occurs midway between menstrual 
periods. The values for excretion are lowest near the menses. 
The normal values for the midcj’cle var\' in our series, with 
the Kurzrock method described here, between 14 and 30 rat 
units. At present we at the Clinic are using the Smith method, 
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which extracts both the free and combined Mtrin, and tire values 
run about twice as high (Figs. 46 and 47)- 

Prolan in the urine of nonpregnant women is 
anterior pituitary gonadotropic hormone. It can 
the ovariL of immature rats follicle ripening or luteinixat on. 
depending on the amount of hormone; in the great propor ion 



Fig. 46. — Estrin in the urine of a young woman with apparently normal 
menstrual cycles. A twenty-four hour specimen of urine was obtained once 
a week. 



tic U. —Estrin in the urine of a young woman with apparently normal cycles 
A twenty-four hour specimen of urine was obtained every third day. 


EH?' r’ extraction only fol- 

hde sUmulation is obtained. At the Clinic we have not at- 
tempted to make our prolan determinations quantitative Wp 
nuernp, by two dteent precipitation metodrto Sermf, 
onh if prolan is present in excessive ammint nr if v 7 
in tmai, m n.r,. normal erno^ts^ TS^efs^ 
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function, when partial or complete ovarian failure is present, 
prolan will be present in the urine in excessive or greater than 
normal amounts. This is what occurs, of course, in the meno- 
pause, so if we suspect ovarian failure and excess pituitary 
function, we use the Aschheim-Zondek alcohol precipitation 
method : The patient is requested to bring in the early morning 
specimen of urine, 60 c.c. being necessary for the test. Three 
or four times this volume of alcohol is then added and prolan 
is precipitated, all of the precipitated prolan finally being ob- 
tained in a concentrate of 12 c.c. This amount is then divided 
and injected into three to six immature female rats, about 
twenty-one days old and weighing from 27 to 30 gm. — litter 
mates if possible. Six injections are given at intervals of 
twelve hours; at the end of 100 hours the rats are killed, the 
uterus and ovaries are observed grossly and weighed, and the 
ovaries are put into a fixative, and are later embedded in 
paraffin, cut and stained. Cross sections of the ovaries of ani- 
mals that have received injections are then compared with those 
of a control animal, that is, if possible, a litter mate. We look 
for evidences of follicle stimulation (increased maturity of 
any follicles, and an increase in the number of medium size 
and large follicles, with the formation of antra) and normal 
corpora lutea; and then compare the weights of ovaries and 
uterus of the animals that have received the injection ivith 
those of the control. These are the criteria for the presence 
of prolan in the test extract. The smallest amount of this 
extract sufficient to produce stimulation represents at least 66 
rat units of prolan to the liter, or 1,000 c.c., which means that 
prolan is present in amounts greater than normal, which at 
most would probably be not more than 16 rat units. When 
we wish to test for normal amounts, or to see if any prolan at 
all is present, as in cases of suspected pituitary hypofunction. 
we collect 1,000 c.c. of urine. The prolan is then extracted 
from this by a method which precipitates much more prolan 
than is possible mth alcohol. (Levin’s tannic-acid precipita- 
tion method has been most satisfactory.) The biologic a.ssay 
is the same. 

.As a rule, with either of these methods one sees only follicle- 
ripening. The luteinizing hormone, or at least the pituitarj- 
gonadotropic hormone, is present in amounts too small to in- 
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duce formation of corpora lutea. To my knowledge, at no time 
during the cycle of a normal woman has prolan been found in 
amounts greater than 25 rat units to a liter, and usually it is 
not present in determinable amounts except at two periods in 
the C3mle: at some time during menstruation, and again near 
the middle of the cycle. It is therefore evident that, if pos- 
sible, it is best to collect the urine for determination of both 
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several^ weeks. This is probably true when one is trying to 
determine in a case of primary amenorrhea or amenorrhea of 
many months^ duration whether any ovarian or pituitary func- 
tion is present, but even here single positive values are very 
helpful. Whenever possible several determinations are made 
in order to get a positive value and to obtain some evidence 
that a cycle is still present. The chief reason, of course, for 



Fig, 50. — Cross section of ovary of a rat twenty-one days old after injec- 
Uon of a urinaiy' predpitate obtained \nth alcohol. Aschheini-Zondek method 
for excess prolan. The urine was obtained frona a woman, thirty-three years 
of age, who had not menstruated for nine months. She w’as having some hot 
flashes. Marked follicle stimulation here is eddence of excess pituitary func- 
tion and ovarian failure. Hiere was no estrin dcmon.^trablc in a twenty-four 
hour specimen of urine. 


any investigation in these cases of dysfunction is to determine, 
if possible, where the failure lies — whether there exists a pit- 
uitary" or ov'arian deficiency. Endometrial biopsy is also of aid 
in these cases, but occasionally the uterus becomes atrophic 
and stays so even after the cycle gets to going again; the en- 
dometrium is reported as atrophic, and one would need to in- 
terpret this to mean that no cycle was present u'hen, veiy' often, 
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estrin is found to be present in the urine, making the prognosis 
much better. 

I have recently studied a group of cases, sixty-two in all 
out of a total of 109, in which determinations of urinary estrin 
and prolan were made because of some functional menstrual 
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rhea. They complained in addition of soreness of the breasts 
a week before the periods and of a bearing-down discomfort in 
the pelvis as though the period were coming on, of aching in 
the lower part of the back, nervousness and irritability, sleep- 
lessness, and a feeling of tenseness, and so forth. Four women 
were intensely nervous, and had hot flashes before their scanty 
periods and much nausea and pain with the flow. These women 
with the severest symptoms we expected might have excess 
prolan in the urine and very low values for estrin as we thought 
that, clinically, these cases represented the most outstanding 
examples of ovarian failure. Prolan was foimd in excess in the 
• urine, but the values for estrin were normal or higher than 
normal. It appears as if the pituitary, once getting stimulated 
by a lack of estrin, keeps up its overfunction until the level of 
estrin gets sufficiently high to suppress it; or we may in some 
cases be dealing with a true hyperpituitary gonadotropic func- 
tion. We are at present continuing our investigations in this 
group of cases. This study served to show the value of hor- 
mone determinations. There is no doubt that many of the 
menstrual molimina are due to pituitary hyperfunction rather 
than to a real lack of estrin. Such symptoms are sore breasts, 
headache and vasomotor instability with hot flashes. All the 
women in this group without associated symptoms had amounts 
of prolan in their urine too small to be detected by our technic. 

Every young woman who complains of a menstrual irregu- 
larity is entitled to a thorough general examination (the history 
of the irregularity being taken carefully), particular attention 
being paid to her general build, the development of her breasts 
and external genitalia and to the pelvic examination, with 
special reference to any local pathologic changes and to the 
size of her uterus and ovaries. Cystic ovaries are very common 
in these women with functional disturbances. A roentgenogram 
of the sella turcica should be made, the basal metabolic rate, 
and amounts of estrin and prolan in the urine should be de- 
termined, and endometrial biopsy should be performed, when 
feasible. 

MTien women complain only' of sterility, and in borderline 
cases in which the menstrual periods are fairly regular and 
normal, endometrial biopsy just before menstruation is in- 
valuable. This alone will tell whether one is dealing with any 



JUNCTIONAL 


919 


MENSTRUAL IRREGULARITIES 


deficiency of the ovarian secretions; and, if the uterine en- 
dometrium is of the normal premenstrual differentiative type 
then it should be, the cause of the sterility is probably not 
endocrine. In cases in which bleeding occurs, it is often neces- 
sary to do a curettage for diagnosis. This offers endometrium 
for study when no organic cause is found for the metrorrhagia. 
Pelvic exploration has at times to be r^orted to in order to 
rule out ovarian neoplasms or endometrial tumors. 

The purpose of treatment in all these cases is, of course, to 
try and establish at least as normal and as regular menses as 
the patient considers normal for herself. Essentially, irregu- 
larity of menstruation is any deviation from what the patient 


herself considers normal. 

The treatment of the amenorrheic type of menstrual ir- 
regularity depends on whether failure is primarily pituitary 
or ovarian. In the hypopituitary group, the first considera- 
tion is the usual overweight. A reduction diet high in vitamins 
and with sufficient protein is given. As the basal metabolic 
rate is usually less than —10, the next consideration is eleva- 
tion of the rate to around — 5, with an attempt to hold it there 
indefinitely. If after from three to six months thyroid medica- 
tion alone does not establish menstruation or correct the ir- 
regularity, low-dosage irradiation of the pituitary gland and 
ovaries is considered.’^ Irradiation is especially considered 
when one is dealing with amenorrhea of more than six months’ 
duration. In this U^je of case, low-dosage roentgen therapy 
offers a good chance (80 per cent) of bringing on a menstrual 
period, which usually comes on directly after the treatment 
or five weeks following. WTien the first treatment is not effec- 
tive. it is repeated if possible in three months. Whenever it 
is possible to employ thyroid medication, its continuous use 
certainly appears to help keep the cycles going. 

In cases in which the amenorrhea has not been present 
more than four or five months, it is possible at times to bring 
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rhea. They complained in addition of soreness of the breasts 
a week before the periods and of a bearing-down discomfort in 
the pelvis as though the period were coming on, of aching in 
the lower part of the back, nervousness and irritability, sleep- 
lessness, and a feeling of tenseness, and so forth. Four women 
were intensely nervous, and had hot flashes before their scanty 
periods and much nausea and pain with the flow. These women 
with the severest symptoms we expected might have excess 
prolan in the urine and very low values for estrin as we thought 
that, clinically, these cases represented the most outstanding 
examples of ovarian failure. Prolan was found in excess in the 
' urine, but the values for estrin were normal or higher than 
normal. It appears as if the pituitary, once getting stimulated 
by a lack of estrin, keeps up its overfunction until the level of 
estrin gets sufficiently high to suppress it; or we may in some 
cases be dealing with a true hy^Jerpituitaiy gonadotropic func- 
tion. We are at present continuing our investigations in this 
group of cases. This study served to show the value of hor- 
mone determinations. There is no doubt that many of the 
menstrual molimina are due to pituitary hyperfunction rather 
than to a real lack of estrin. Such symiptoms are sore breasts, 
headache and vasomotor instability with hot flashes. All the 
women in this group without associated symptoms had amounts 
of prolan in their urine too small to be detected by our technic. 

Every young woman who complains of a menstrual irregu- 
larity is entitled to a thorough general examination (the history 
of the irregularity being taken carefully), particular attention 
being paid to her general build, the development of her breasts 
and external genitalia and to the pelvic examination, with 
special reference to any local pathologic changes and to the 
size of her uterus and ovaries. Cystic ovaries are very common 
in these women with functional disturbances. A roentgenogram 
of the sella turcica should be made, the basal metabolic rate, 
and amounts of estrin and prolan in the urine should be de- 
termined, and endometrial biopsy should be performed, when 
feasible. 

ttTien women complain only of sterility, and in borderline 
cases in which the menstrual periods are fairly regular and 
normal, endometrial biopsy Just before menstruation is in- 
valuable. This alone will tell whether one is dealing with any 



rUNCTIONAL MENSTRUAL IREEGULARITIES 


919 


deficiency of the ovarian secretions; and, if the uterine en- 
ImetriiL is of the normal premenstrual differentiative type 
when it should be, the cause of the sterility P^^bablj not 
endocrine. In cases in which bleedmg occurs, it is often ncce.. 
sary to do a curettage for diagnosis. This offers endometrium 
for study when no organic cause is found for the metrorrhagia. 
Pelvic exploration has at times to be resorted to in order to 
rule out ovarian neoplasms or endometrial tumors. 

The purpose of treatment in all these cases is, of course, to 
try and establish at least as normal and as regular menses as 
the patient considers normal for herself. Essentially, irregu- 
larity of menstruation is any deviation from what the patient 
herself considers normal. 

The treatment of the amenorrheic type of menstrual ir- 
regularity depends on whether failure is primarily pituitary 
or ovarian. In the hypopituitary group, the first considera- 
tion is the usual overweight. A reduction diet high in vitamins 
and with sufficient protein is given. As the basal metabolic 
rate is usually less than — 10, the next consideration is eleva- 
tion of the rate to around —5, with an attempt to hold it there 
indefinitely. If after from three to six months thyroid medica- 
tion alone does not establish menstruation or correct the ir- 
regularity, low-dosage irradiation of the pituitary gland and 
ovaries is considered.^ Irradiation is especially considered 
when one is dealing with amenorrhea of more than sbc months’ 
duration. In this tjpe of case, low-dosage roentgen therapy 
offers a good chance (80 per cent) of bringing on a menstrual 
period, which usually comes on directly after the treatment 
or five weeks following. WTen the first treatment is not effec- 
tive. It IS repeated if possible in three months. Whenever it 
is possible to emploj^ thjToid medication, its continuous use 
certainly appears to help keep the cycles going 

In cases in which the amenorrhea has not hppn n. . 
more than lour or five montha, it is possible at times to b“ng 

radhtine not Mi ove, .ach tSTOort 

enc field over the front of the abdomen centering ^ P'tuitary, and 

los^dne technic it used; 200 kflovolLs I’o maTrnn'’'''" 

1 mm _ aluminum filter?. 50 cm. distance for 
npproximatoly one-?kth of a skin ery-them; dose 
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on a period by intramuscular injections of a preparation of the 
female sex hormone (prog5mon-B, 5,000 to 10,000 Interna- 
tional units), an injection being given every fourth day. 
Usually after three or four injections a period ensues; it may, 
however, ensue after one injection, which is the reason for 
waiting four days between injections. The next month, injec- 
tions are repeated on the same days and another period will 
ensue. After three or four months’ treatment the cycle carries 
on of itself. Single large doses of estrogenic hormone ap- 
parently stimulate the pituitary gland. Thyroid medication 
has been very valuable in straightening out minor irregulari- 
ties in these cases and especially in those in which sterility is 
a chief concern. Minor menstrual irregularities in this group 
treated before the uterus has become too atrophic respond 
rather easily. The uterus undergoes much more rapid atrophy 
in cases of amenorrhea of primary pituitary h3^ofunction than 
in those in which it is primarily of ovarian origin. For this 
reason treatment should be begun three months after the onset 
of the amenorrhea. The earlier treatment is begun the simpler 
it will need to be, because after marked atrophy of the uterus 
occurs any form of treatment may be of no avail. 

In cases of primary ovarian failure one is confronted not 
only with the problem of the menstrual irregularity and the 
associated sterility but, in addition, with the train of symptoms 
associated with such failure. In considering therapy, then, 
one strives not only to reestablish regular, normal cycles, but 
also to relieve the patient’s symptoms. The basal metabolic 
rate in these cases is usually within normal limits, so it is sel- 
dom possible to employ thyroid medication; if only small doses 
are possible, thjToid medication seems to be of value. In cases 
of amenorrhea of more than five months’ duration, low-dosage 
roentgen irradiation of the ovaries is of value, and it is in this 
group that periods are frequently reestablished after long in- 
ten,'als because the uterus does not become so atrophic. Values 
for estrin are not as low as in pituitary amenorrhea, in which 
pituitary stimulation is lacking. In one of our cases, that of 
a woman of twenty-six years, the menses were reestablished 
after seven years of amenorrhea, the first period occurring five 
weeks after low-dosage roentgen irradiation of the ovaries and 
pituitar}' gland. We do not advise irradiation of the pituitarj’ 
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in the group of cases of primary ovarian failure when urine 
contains prolan in excess amount or when the paUent is ha\n g 
hot flashy, as such a patient’s pituitary gland is making a good 
phN^iologic response. Otherwise there seems to be no unto- 
ward effect from giving low-dosage roentgen treatments o\er 
the pituitar}^ gland and the procedure appears to be beneficial. 
Increased pituitary function is the normal physiolo^c response 
to ovarian failure and often relieves it; therefore it is not un- 
reasonable to stimulate a pituitary gland that has not itself 
responded. 

Emmenin (complex tj^ie) will often apparenUy stimulate 
the ovaries to greater secretion of hormone and indirectly in- 
fluence the uterus, and in this way relieve the dysmenorrhea 
which is associated with partial ovarian failure. Emmenin has 
been found especially valuable in the treatment of younger 
women whose dysmenorrhea seems to be on a basis of ovarian 
dysfunction. It should be begun about the seventh day of the 
cjmle, counting from the first day of the last menstrual period, 
and should be taken daily until about the twenty-fourth day. 
Both theelin and emmenin have been very effective in the relief 
of menstrual headache, and there has seemed to be some relief 
from grand mal attacks when these have a tendency to occur 
only with the menses. Acne flaring up with menses has been 
influenced by theelin and emmenin, and also by injections of a 
gonadotropic hormone of pregnancy urine (antuitrin S; 200 
rat units or 2 c.c. being given every other day for eighteen 
injections according to Lawrence) . As yet it is not known just 
what histologic or pathologic changes occur in human ovaries 
on injection of antuitrin S, and therefore much caution should 
be used in prescribing it. Theelin therapy would seem to be 
safer. Urticarias which appear to be related to the menses 
are frequently benefited by theelin therapy. Urticaria seems 
to be direaly related to a lack of estrin in the circulation as 
It occurs in ovarian hiqiofunction, either primary or secon 
daiy- to pituitary' failure. ^ 

It would sem as if anj^ing which improves ovarian and 
uterine circulation will help in improving the secretor!, 1 f 
of the ovaries. Vaginal Elliott treataents ' d dSn^ 
be at times of benefit when low-dosage rnpnta^ 

-“teen rays 
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duce their effect by causing a state of congestion in the ovaries. 
Frequently a combination of treatments helps more than a 
single t}q)e of treatment only. Low-dosage roentgen irradiation 
of the pituitary gland and ovaries, followed by the administra- 
tion of emmenin or theelin, seems to give better results than 
either alone. When theelin therapy is employed, it is better 
to try and simulate the physiologic cycle and then stop such 
treatment four or five days before an expected period; other- 
wise, the period may be postponed and this is psychologically 
bad for the patient. Continued treatment may not do this, 
but it very occasionally does. 

When one is tr 5 dng to control severe migraine headaches or 
grand or petit mal attacks which occur only with the menses, 
it is better to keep treatment continuous even though there may 
be some postponement of the period, for two or three months 
at least. The period is usually only delayed a few days to 
a week. The continuous use of theehn evidently keeps down 
pituitary stimulation, so that when it comes it is milder and 
attacks are not precipitated. The attacks seem to correspond 
to periods of excess pituitary stimulation, as tests for excess 
prolan, according to the alcohol precipitation method of Asch- 
heim-Zondek, are positive at these times. No doubt many 
other factors are present as well, but it appears as if an endo- 
crine imbalance exists and that theelin has some influence on 
the frequency and severity of the attacks. 

In spite of the fact that in these cases of primary ovarian 
failure one may occasionally get a startling response to low- 
dosage roentgen therapy after several years of amenorrhea, 
because one is dealing apparently with a cycle in the uterus as 
well as in the other glands involved, that is, just a little sub- 
normal, the prognosis with roentgen therapy in cases of 
primary hypopituitary amenorrhea as a whole, and especially 
in those in which the amenorrhea is of less than two years 
duration, is better than that for cases of primary ovarian amen- 
orrhea. In a recent series of carefully diagnosed cases of 
primaiA'^ ovarian amenorrhea of more than six months’ dura- 
tion, only seven of nineteen patients (36.7 per cent) responded 
to roentgen treatment, which means that periods were rees- 
tablished — in one case after amenorrhea lasting seven years. 
One woman became pregnant of the four married women who 
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were treated. Twelve of fifteen (80 per cent) patients of the 
group with primary pituitary amenorrhea r^ponded to low- 
Lage roentgen irradiation and thyroid medication, and one 
of the three married women in this group became pregnant. 

Cases in which women have shorter periods of amenorrhea 
(less than six months) and minor irregularities we class as 
being those of ovarian dysfunction of the amenorrheic U^ie. 
In this group thirteen women whose amenorrhea seemed to be 
related to the pituitary were given low-dosage roentgen treat- 
ments. Only one failed to respond and there were four preg- 
nancies among eight married women. One out of nine women 
with minor menstrual irregularities considered to be due to 
partial ovarian failure failed to respond and there followed two 
pregnancies among five married women in this group. 

A much higher percentage of improvement was noted 
among those patients with primary ovarian amenorrhea (more 
than six months) for whom all types of therapy were tried than 
among those who had received low-dosage roentgen therapy 
alone. Fourteen of twenty-one patients (66 per cent) had 
their periods reestablished. This improvement was brought 
about by a combination of treatment, giving doses of theelin 
in oil, 1,000 to 2,000 rat units daily for periods of three weeks 
in addition to low-dosage roentgen therapy and, when pos- 
sible, thyroid medication. Theelin in oil has definite value 
in these cases for it alleviates the symptoms associated with 
ovarian failure. Injection of theelin in oil has not been tried 
consistently in the treatment of the hypopituitary amenorrhea 
in spite of the assumption of some that it might increase the 
size of the uterus and make it more amenable to subnormal 
amounts of ovarian hormone in the circulation. 

In the group of cases of primary pituitary failure in which 
patients were treated by all forms of therapy the percentage of 
reestablished menses after six months of amenorrhea M 
per cent. As noted before, the majority of patients were treated 
!)>■ lliyicd medralion and low-dosage roentgen irra&Um 
The failures in this group occurred when thvrnld ^ 

.;fione was employed or a reduction 
Treatment by vitamins alone, yrhile often bemg 
care for minor menstrual irregularities i. I f ®^cient to 
brin^ on periods after riv mnnfVkr to 


bring on periods after sLx months of amenorrhea. Ue' 


same 



924 


DELLA G. DRIPS 


can be said for th 5 Toid treatment alone, though occasionally 
it has been very effective. 

Of patients with minor irregularities of the primary ovarian 
type who received all forms of treatment, twenty-nine of thirty- 
five improved (82 per cent), and of those with minor irregu- 
larities of the primary pituitary type, thirteen of sixteen im- 
proved (81 per cent). Rapid atrophy of the uterus in the 
latter group probably is a factor here. It has at times been • 
impossible to overcome this with our treatments. This has 
led us at the Clinic to treat every woman after three months 
of amenorrhea if she belongs in this group. Haines and Mussey 
reported a series of fifty patients with amenorrhea who were 
treated' with desiccated thyroid alone; as a result 58 per cent 
had normal or nearly normal periods. The average duration of 
the amenorrhea among those who improved was 9.5 months. 
Two patients ■with amenorrhea of four and five years’ dura- 
tion, respectively, had their periods reestablished. No attempt 
was made in this series to distinguish between primary pitui- 
tary and primary ovarian failure. 

The metrorrhagic type of menstrual irregularity is probably 
now the most satisfactory tj^^e to treat. The choice of treat- 
ment here depends on the age of the patient, the severity of 
the bleeding and the length of time from the onset of the ir- 
regularity. Considering these factors, the most conservative 
measures possible are always tried out first, especially for 
younger women. If the metabolic rate is below — 10, it is 
often very beneficial to give sufficient desiccated thyroid to 
raise it to — 8 or — 5 and to hold it there consistently. Patients 
are then given a diet especially high in vitamins, iron and cal- 
cium. The normal weight for the patient is always considered 
in outlining the diet. If patients cannot drink three glasses of 
milk a day, calcium lactate is added. This should always be 
dissolved in some hot liquid, and it is usually given in amounts 
of 1 drachm (4 c.c.) three times a day. Calcium seems to help 
at times even when the value for blood calcium is normal. In- 
jections of parathyroid hormone which raises the level of cal- 
cium in the blood have been used abroad and have been 
reported to be of value. In addition, sistomensin fCiba Com- 
pany) is stiU used considerably because it can be given orally 
and seems to contain sufficient active luteal hormone to be 
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effective in checking the flow, evidently by changing the endo- 
metrium over into the differentiative or secretory bisto- 

mensin (Ciba Company) contains some estrin also, but it is 
used in these cases for its content of luteal hormone. It needs 
to be given in doses of 2 tablets three or four times a day, 
preferably on an empty stomach. It is best to begin it ten 
days before an expected period and continue it until the pro- 
fuse flow is over. If the condition is not controlled in this way, 
a preparation of luteal hormone, proluton (Schering Corpora- 
tion) is given intramuscularly. Unless the flow is very severe, 
ampules containing %6 rabbit unit are used. One ampule daily 
for five to seven days will usually suffice to check tlie flow. 
By the end of this time the bright red flow will change over 
into a dark menstrual type and cease after three or four more 
days. If the periods are fairly regular an ampule of proluton 
is given every other day for a week prior to the period and 
for the first five days of the flow. At present proluton is ob- 
tainable also in ampules containing % rabbit unit and 1 rabbit 
unit, but it is not often necessary to use these dosages. Only 
a ver^f small amount of actiye luteal hormone seems necessary. 

In case of too frequent periods a preparation of luteal hor- 
mone given between periods will often postpone the event. If 
bleeding has been present for several months, there is usually 
such thickening of the endometrium that the hormone prepara- 
tion cannot eflect a change in it, so it is better to curet it out 
gently and then, -with the aid of the hormone or hormones which 
are lacking, to attempt to build up a more normal endometrium. 
Curettage offers a chance to study the endometrium. WTien 
both estrogenic and luteal hormones are lacking the endo- 
metrium will be atrophic. It is more common for it to be of 
the In-perplastic tjqie owing to a lack of luteal hormone and 
an overabundance of estrin. ^ 

It is ver^- important in these cases to rule out anv blond 
dyscrasia. At Umes, when the patient has become marked?^ 
anemic. It IS necessarv^ to give a blood transfusion We rel^ 
on a diet high in iron rather than giving iron moa- ^ ^ 

ferric ammonium citrate which in nnr such as 

incr<.n,oU,o Heeding. ThStt’be 

tween periods of bleeding. Severe hemm^R necessary, be- 
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long a patient can menstruate without getting markedly 
anemic. Ordinarily activity does not usually increase the hleed- 
ing as the patients themselves will usually declare, and it is best 
for them to be allowed to carry on their usual activities. Ex- 
citement or competitive sport wiU m many cases initiate or in- 
crease the bleeding evidently by stimulating the pituitary gland, 
and should therefore always be avoided. Rest in bed and ice 
applied to the lower part of the abdomen, in addition to the 
calcium and luteal hormone will soon control an increased 
amount of flowing. There are certain cases in which it would 
appear as if the dysfunction were primarily pituitary, and in 
these cases patients respond well to injections of antuitrin S, 
200 rat units (2,c.c.) being given every day or every other 
day during the same period as mentioned for proluton. Great 
caution must be exercised when this treatment is given, as 
noted before. 

When bleeding persists after all these measures have been 
tried, intra-uterine radium treatments prove very effective. The 
dosage depends on the age of the patient. For a patient aged 
eighteen years, ISO mg. hours is used; for a woman thirty 
years of age, 350 mg. hours. The effect of the radium may not 
be apparent for six weeks. After this, menstruation usually 
ceases for two or three months, during which time the patient 
regains her strength and overcomes the associated anemia. 
When the periods return, they tend to be more regular and the 
duration and amount of flow are more normal. Other methods 
have been tried, but none has so far been found more effective. 
With the doses mentioned, no patient in our series ceased 
menstruating for more than three months, and of twenty-four 
women treated in this way, twenty-two were having fairly regu- 
lar and normal periods at the end of one year. The other two 
were not benefited. 

Recently, snake venom has been tried in a small group of 
cases. Watkins and IMussey have reported their experience 
with snake venom in seven cases of functional metrorrhagia. 
The injections were continued for several months, the average 
time being about eight months, although improvement usually 
occurred within one or two months after treatment was started. 
None of the seven patients failed to improve, although one re- 
ceived the venom twice weekly in dose of 1 c.c. for a period 
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of four and a half months before the menstrual flow returned to 
lar^afcSered normal. Certain of these metrorrha^c 
pjuents also have a tendency to bruise “f'j’ 
nite blood dyscrasia can be demonstrated by anj 
Tthods. It would seem as if such patients were parucularly 

suitable for venom therapy. 

CONCLUSIONS 

An attempt should be made to classify every functional 
menstrual irregularity with regard to the glandular dysfunction 
involved. To do this it is necessary to have in mind a histor>^ 
of the irregularity from the onset and a clear-cut impression of 
the physical characteristics of the patient and especially of the 
pelvic organs. Several basal metabolic rates, determinations of 
the urinary estrin and prolan made at three-day intervals for 
a month at least and the changes in the endometrial pattern 
over the same period from biopsy specimens usually fix the 
diagnosis. 

We find that the majority of all functional irregularities fit 
into two great groups; those secondary to primary pituitary 
failure and those due to primary ovarian failure. Either an 
amenorrheic or a metrorrhagic type of irregularity may cesult 
from a lack of one or both hormones of the ovary. In primary 
pituitary failure the basal metabolism is lowered and this seems 
also to be a complicating factor in the menstrual irregularity. 
In the treatment in this group, raising the metabolism is a pri- 
mary' consideration but this alone will usually not straighten 
out many of the irregularities. In addition, stimulation of the 
pituitary by low^osage -v-ray therapy insured the best results. 
In primarx' ovarian failure, it is necessary to improve the con- 
ation of the ovaries. The aim is to increase the circulation 
This has been done by some form of heat or by low-dosaee 
■r-ray therapxv men it is not possible to make the ovaries 
secretynore hormone it must be supplied to meet the needs S 
K iiidn idual. Primarx^ ovanan faUure has associated not onlv 
the physical sxmiptoms of fault3^ function of the depended ar 

™ 1 ”' 

^ oi ovari» rStaThuar: 
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compensatory excess of pituitary secretion as they are not 
present in primary pituitary failure. The good results in the 
treatment of these cases are so dependent on an accurate diag- 
nosis of the primary gland failure that every means possible to 
make clear where the deficiency lies and how much deficiency 
we have to deal with is most essential. 
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problems oe the menopause and related 

THERAPY 
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It vjas Zoudek who first put treatment of the menopause 
on a logical basis. He studied the blood and urine of women 
at the climacteric with regard to the amounts of anterior pitu- 
itary' gonadotropic and ovarian estrogenic hormone^ present. 
As a result of these studies he divided the menopause into three 


periods; 

PERIOD 1 

This is the period of more frequent or excessive menstru- 
ation, when a higher than normal amount of ovarian estrogenic 
hormone is found in the blood and urine. It is now considered 
to be evidence of the failure of development and function of 
normal corpora lutea. The pi^tuitary stimulus can no longer 
bring about normal rupture of the follicle and normal luteiniza- 
tion of the granulosa cells. Instead of rupturing, the follicle 
may become abnormally distended with fluid containing an 
unusual amount of estrogenic hormone. So-called cystic de- 
generation of the ovaries occurs in this way. An abnormal 
amount oi estrogenic hormone is secreted into the blood and 
urine by these cystic follicles. Partial luteinization of the 
granulosa cells may occur, but such a follicular structure, even 
though it may become partly' luteinized, cannot produce the 
same amount of luteal hormone as a normal corpus luteum. 
An imbalance exists between the estrogenic and luteal hor- 
mones of the ovaries. This evidence of disturbed function is 
reilccled in the endometrial changes which take place in the 
uterus. Instead of the normal secretory, fate differentiative 
endometrium of the premenstrual phase, we find an endo- 
metrium now knonm to be representative of luteal failure~a 
bate proliferative type of endometrium which may show cystic 
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degeneration. The uterus is often found to be larger and softer 
than normal. This, too, is the result of excessive amounts of 
estrogenic hormone. In determining the values for estrin in 
these cases one must remember that the highest values will be 
obtained about midway between the menstrual periods, as in 
normally menstruating women, and low values, which seem to 
contradict the foregoing assumption, may be obtained during 
the bleeding periods. 

Treatments. — ^The treatment of this first period of the cli- 
macteric has to do with control of increased menstrual bleed- 
ing. As this is only a symptom and may quite as well be evi- 
dence of early malignancy of the body of the uterus, curettage 
is in order to rule this out. If scrapings reveal nothing organic- 
ally wrong and the endometrium shows the t 5 qDical proliferative 
picture, a preparation of luteal hormone may be tried in an 
effort to control the increased and prolonged flowing. At times, 
sistomensin (Ciba Company, Inc.) given orally, two tablets 
three or four times a day, is sufficient. Sistomensin contains 
both the estrogenic and luteal hormones. It is known that very 
small amounts of luteal hormone may be sufficient to effect the 
final premenstrual change in the endometrium. Sistomensin is 
used in these cases for its content of luteal hormone. Adminis- 
tration must be begun at least a week before the expected men- 
strual period and be continued through until the flow ceases. 
Calcium lactate, 1 drachm (3.8 gm.), three times a day after 
meals, dissolved in some hot liquid, seems to enhance the effect 
of sistomensin even though the patient’s blood calcium is nor- 
mal. WTien sistomensin given orally does not suffice, proluton, 
a standardized preparation of luteal hormone (Schering Corp.) 
is given intramuscularly. One ampule, containing 1^5 rabbit 
unit, is given daily for five days prior to menstruation and for 
the first five days of the period when this is deemed necessary. 
Ampules containing Vs and 1 rabbit unit of proluton per cubic 
centimeter are also available and can be used when necessaiy. 
Preparations of ergot do not help much. If menorrhagia con- 
tinues for more than fiv'e or six months, and if the hormone 
preparations do not suffice and the patient’s hemoglobin begins 
to drop, radiotherapy is used. Women of this age are urged to 
have sufficient intra-uterine radium or pelvic roentgen treat- 
ments to stop the menses. 
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PERIOD 2 


This is the period of vasomotor disturbances. During this 
neriod there is further evidence of ovarian failure. There are 
fewer granulosa cells of the follicles to respond to pituitary 
stimulation. A decreasing amount of estrogenic hormone is 
secreted by the follicle. The uterine endometrium^ reaches 
only an early proliferative phase, or may show no evidence of 
regeneration. The uterus is found to be smaller than normal. 
The menses become farther apart and less in amount, finally 
ceasing altogether. A rhythm is usually maintained to the end. 
The menses will occur, instead of every twenty-eight days, at 
multiples of this interval — every two, three or four months. 
This is significant in that it emphasizes bleeding which occurs at 
irregular intervals as denoting some organic abnormality. The 
vasomotor disturbances reach their height during this period. 
They may be present for some time before the menses cease 
tending to occur at the midinterval and during menstruation. 
It is during this period also that the blood and urine of the pa- 
tient begin to show an excess of anterior pituitary hormone, 
which increases in amount with the ovarian failure. The 
amount of estrin in the blood and urine decreases. 

Symptoms. — ^The increased menstrual molimina at this 
age are often most distressing. Women who have never had 


any soreness in the breasts prior to menstruation will complain 
of it during this late period of their menstrual life. They can 
often predict the onset of a menstruation seven to ten days 
after soreness is present. 5 


Another characteristic complaint is headache of the mi- 
graine iNTre, which comes either just before, during, or after 
menstruation. If the patient has always had headache with the 
menses, it becomes much aggravated. Many women have head- 
aches only during this age period. After the menses cease 
most women are free of this migrainous type of headache 
Patients also complain of ner\mus instability; they get an 
noyed easily, become faUgued easily, and are easily sLulated 
o depressed for a week or so before their menstnial “s 

Man> women have increased discomfort with the menses as 
these become scantier and farther apart menses as 

ProbAly. f„, majoril,. of this age period be- 
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degeneration. The uterus is often found to be larger and softer 
than normal. This, too, is the result of excessive amounts of 
estrogenic hormone. In determining the values for estrin in 
these cases one must remember that the highest values wiU be 
obtained about midway between the menstrual periods, as in 
normally menstruating women, and low values, which seem to 
contradict the 'foregoing assumption, may be obtained during 
the bleeding periods. 

Treatments. — ^The treatment of this first period of the cli- 
macteric has to do with control of increased menstrual bleed- 
ing. As this is only a symptom and may quite as well be evi- 
dence of early malignancy of the body of the uterus, curettage 
is in order to rule this out. If scrapings reveal nothing organic- 
ally wrong and the endometrium shows the t5q3ical proliferative 
picture, a preparation of luteal hormone may be tried in an 
effort to control the increased and prolonged flowing. At times, 
sistomensin (Ciba Company, Inc.) given orally, two tablets 
three or four times a day, is sufficient. Sistomensin contains 
both the estrogenic and luteal hormones. It is known that very 
small amounts of luteal hormone may be sufficient to effect the 
final premenstrual change in the endometrium. Sistomensin is 
used in these cases for its content of luteal hormone. Adminis- 
tration must be begun at least a week before the expected men- 
strual period and be continued through until the flow ceases. 
Calcium lactate, 1 drachm (3.8 gm.), three times a day after 
meals, dissolved in some hot liquid, seems to enhance the effect 
of sistomensin even though the patient’s blood calcium is nor- 
mal. '\^Ten sistomensin given otally does not suffice, proluton, 
a standardized preparation of luteal hormone (Schering Corp.) 
is given intramuscularly. One ampule, containing K>5 rabbit 
unit, is given daily for five days prior to menstruation and for 
the first five days of the period when this is deemed necessary'. 
.Ampules containing and 1 rabbit unit of proluton per cubic 
centimeter are also available and can be used when necessary'. 
Preparations of ergot do not help much. If menorrhagia con- 
tinues for more than five or six months, and if the hormone 
preparations do not suffice and the patient’s hemoglobin begins 
to drop, radiotherapy is used. Women of this age are urged to 
have sufficient intra-uterine radium or pelvic roentgen treat- 
ments to stop the menses. 



problems of the 


menopause and related therapy 931 


PERIOD 2 


This is the period of vasomotor disturbances. During this 
period there is further evidence of ovarian failure. There are 
fewer granulosa cells of the follicles to respond to pituitary 
stimulation. A decreasing amount of estrogenic hormone is 
secreted by the follicle. The uterine endometrium reaches 
only an early proliferative phase, or may show no evidence of 
regeneration. The uterus is found to be smaller than normal. 
The menses become farther apart and less in amount, finally 
ceasing altogether. A rhythm is usually maintained to the end. 
The menses will occur, instead of every twenty-eight days, at 
multiples of this interval — every two, three or four months. 
This is significant in that it emphasizes bleeding which occurs at 
irregular interv'als as denoting some organic abnormality. The 
vasomotor disturbances reach their height during this period. 
They may be present for some time before the menses cease 
tenchng to occur at the midinterval and during menstruation. 
It is during this period also that the blood and urine of the pa- 
tient begin to show an excess of anterior pituitary hormone, 
which increases in amount with the ovarian failure. The 
amount of estrin in the blood and urine decreases. 


Symptoms. — The increased menstrual molimina at this 
age are often most distressing. Women who have never had 
any soreness in the breasts prior to menstruation will complain 
of it during this late period of their menstrual life. They can 
often predict the onset of a menstruation seven to ten days 
after soreness is present. 4 


Another characteristic complaint is headache of the mi- 
graine t\Tie, which comes either just before, during or after 
menstruation. If the patient has always had headache with the 
menses, it becomes much aggravated. Many women have head 
aches only during this age period. After the menses cease 
most women are free of diis migrainous type of headache 
Patients also complain of nervous instahilitv- tv, 
noyed easily, become fatigued easily and arp p a 
or depressed for a week orToTeforP^Lp stimulated 

Many women have increased discornfm^^"^ 
these become scantier and farther apart. ^ ^ menses as 

Probably, for the majority of women tLtc 

I women, this age period be- 
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fore the final cessation of the menses is the most distressing 
one of the whole climacteric. Partial ovarian failure and com- 
pensatory, excess pituitary function lead to complaints of a 
ph3rsical nature, such as soreness of the breasts, headache, ach- 
ing of the back and thighs and dysmenorrhea, and these, to- 
gether with the beginning mild vasomotor disturbances are 
repeated with each menstrual period and are incapacitating and 
exasperating. 

When the menses finally cease, vasomotor disturbances often 
become more severe for a time, usually for six to eight months, 
and then either subside entirely or continue to come and go 
with varying severity for several years. There may be some 
ovarian function sufficient to bring on these rhythmic symp- 
toms for some months after any external evidence of menstru- 
ation is present, as studies of the hormones in blood and urine 
during this period have proved. 

It would not seem amiss here to describe in detail what is 
meant by a “hot flash.” Many chnicians are not familiar with 
the sensations that accompany such a vasomotor phenomenon. 
German physicians term the phenomenon a “vasomotor wave.” 
The patient most often notices the sensation first in the epi- 
gastrium. This is the aura, and with it comes to some a feel- 
ing of oppression as though something were going to happen, 
or a feeling of light-headedness or faintness; a peristaltic move- 
ment of the bowel is often sensed and may be followed by the 
passage of gas from the rectum. At the same time the wave 
seems to rise upward through the chest to the neck and head. 
The patient may be conscious of palpitation of the heart or of 
a sense of air hunger, and take one or two deep breaths; her 
head feels as if it were going to burst. Then the sense of heat 
comes, first to the face and neck, next spreading to all parts 
of the body; finally moisture is felt in the palms, soles, a.xilla: 
and about the trunk. At times sweating may be so profuse as 
to drench the undergarments or make a change of night clothes 
imperative. Any or all of these sensations may be minimized 
or exaggerated in the individual case. Zondek stated that with 
the most intense stimulation there may be associated alterations 
in the psyche: depression, increased irritability, restlessness, 
impairment of memory', easy mental fatigue and many other 
SNTnptoms. He has e.xplained the phenomenon as originating 
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in the vasomotor center of the brain. A stinmlus is sent to 
the splanchnic region, this enUre re^on of 
contracting and a large amount of blood being forced n 
peripheral vessels. As the result of such a displacement 
blood there are feelings of faintness, palpitation, oppression, 
air-hunger and anxiety. Thus the subjective sensations have 
an objective explanation. The regular recurrence of vasomotor 
waves at intervals, day or night, is often remarkable. The 
patient’s sleep is very much disturbed and a state of severe 
fatigue often ensues. 

It is not surprising that a woman who experiences one of 
these vasomotor waves for the first time becomes much con- 
cerned. Her fear becomes directed usually to one of tiie vital 
organs involved, depending on which location the stimulus re- 
ceived is the strongest. One woman will complain of gastro- 
intestinal sensations, of a “queer feeling in the epigastrium,” 
“nausea,” “gas,” “bowel-spasm,” or “a little convulsion of the 
bowel”; another will complain of “palpitation” and “shortness 
of breath”; still others of a “bursting fullness” in the head. 
Perhaps palpitation makes the patient “heart conscious” for 
the first time, and she immediately begins to worry about heart 
trouble. She goes to a doctor and complains of a rapid and 
irregular pulse, palpitation and fluttering; it keeps her awake 
at night. She is short of breath on exertion. She may not 
mention the other sensations of the vasomotor wave, her mind 
being too fixed on her heart. The vasomotor waves may even 
have subsided and left only the cardiac neurosis of the meno- 
pause. klany neuroses of similar origin supervene during this 
period. Perhaps the most unfortunate victims are those with 
whom sweating is the most prominent feature of the wave 
These women will be seen in midsummer wearing woolen gar' 
ments and even furs because they “chill so” after sweatLg 
Several such paUents say they have ceased to have anv sen ' 

complain of is “drenching perspiration 
followed by great chilliness ” which occurs nf i • 

In a majority of the cases in which womel sufe fromT^"' ' 
vasomotor disturbances a morning snerimpn / . ^ these 
an excess of prolan or anterior pituiterv 
..0 C.C. of Brine only are reqnir d Thl 

n'Ctly alter halting mOt ether to geUid ouL 

® riQ ot the estnn. How- 
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ever, many more positive results are obtained by an alcohol 
precipitation method. The prolan is precipitated with alcohol 
and the precipitate is injected into white rats twenty-one days 
old. These rats, with their control, a litter mate, are killed 
100 hours after the first injection is given and the ovaries 
and uteri are observed grossly and weighed. The ovaries are 
then embedded in paraffin, and cut, stained and observed for 
evidence of follicle stimulation or luteinization. When the 
latter is present, we consider the hormone to be present in 
greater amount than when follicle stimulation only is observed. 
If a positive result is obtained with 3 c.c. of unconcentrated 
urine, 330 units of prolan are present in a liter of the patient’s 
urine. When the urine is concentrated five times by the alcohol 
concentration method, 66 units are present. It is not necessary 
to estimate the amount of prolan exactly, although two or three 
dilutions give a better idea of the excess present. All that is 
necessary is to determine if prolan is present in excess amounts. 
It is well to determine the value for estrin in a twenty-four 
hour specimen of urine about the same time as the morning 
specimen of prolan is obtained and, if possible, to obtain a 
twenty-four hour specimen of urine weekly for the determina- 
tion of estrin to see if any ovarian function is still present. 
In cases in which patients have had a fairly recent menstrual 
period the test for excess prolan may be negative, for we ob- 
serve them at a time in the cycle when estrin is present in 
sufficient amounts to suppress pituitary function. If several 
determinations of urinary prolan are made, one will be sure to 
get a test positive for excess prolan at some time during the 
monthly cycle. This will fairly well correspond to the period 
when estrin is lowest or absent, and it is during this period 
that the vasomotor disturbances are present. 

In women suffering wth vasomotor disturbances long after 
ovarian function has ceased, as evidenced by atrophy of the 
genitals and negative estrin tests, a test for excess prolan should 
be positive if pituitary' hj'perfunction still exists. The test is 
all important in these cases as only those who show excess pro- 
lan seems to respond to hormone therapy. It is our custom to 
repeat a negative test. It would seem quite probable that in 
the other cases, the nervous system has continued a vicious 
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habit of vasomotor waves and for these patients, psychotherapv 

and sedatives accoinplisli more* 

In the past two years we have seen eighty-four women at 
the Chnic who complained of hot flashes or symptoms tha were 
considered to be of functional origin and possibly related to 
the menopausal syndrome. Fifty-nine of these women were 
having hot flashes of from grades 2 to 4. With the exception 
of four women, all were more tlian forty years of age; the oldest 
was seventy-one. Of the four women less than forty, three 
had had their ovaries removed for tumors; one woman of 



Kip. 52.— Results of tests for excess prolan: Outlined squares show number 
of patients Studied (59), shaded squares show number for whom the urine 
was positive for excess prolan (34), 


thirty-five years had had spontaneous cessation of periods at 
the age of twenty-eight. Of the women m 9 re than forty years 
of age. five were still having their menses. Of these fifty-nine 
women who were having severe, hot flashes, the urine of thirty- 

four US7.6 per cent) gave a positive test for excess prolan 
(I'lg. 52). ^ 


Thi,. study substantiates the findings of others that the 
maioniy of women nnih vasomotor disturbances sufficient to 
tans ,1,™, ,0 ,hc physician belong lo fte second period of 
rlnmcu-nc. .he period rten the menses are ceasLg and tMs 
I- ihr penod .vhrn .he greater number show excess prolan. 
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Perhaps, had we used a method of extraction that would have 
precipitated more prolan, or tried to do a quantitative deter- 
mination, we would have found a much larger number of 
women whose urine showed more than a normal amount. By 
the Aschheim-Zondek alcohol concentration method which we 
used, a positive test is evidence of the presence of at least 66-f 
units per liter. The normal amount would perhaps not exceed 
16 units. 

Osterreicher found 50 per cent of his cases positive for 330 
units, 60 per cent positive for from 110 to 80 units and 92 
per cent positive for 55 units. The urine of ninety-six of 105 
women, fifty to ninety-three years of age, reacted positively 
for excess prolan. Several examinations of the urine were made 
in some of these cases before a positive test was obtained. 
Osterreicher was able to demonstrate luteinizing hormone in 
8 per cent of his cases. Of 105 old women, seven showed it, 
and of five who had been castrated, two showed it, four and 
twelve years after gastration — typical yellow bodies next to 
ripe follicles. He found blood points in only one case, that 
of a woman who had cardiac decompensation. The urine in 
this case was concentrated ten times. The same patient half 
a year previously, before decompensation had taken place, had 
been negative on five-fold concentration of the urine. 

The oldest woman in the group we studied came to the 
Clinic primarily because of dizziness and various sensations of 
pressure and tension in her head. These were taken to be 
arteriosclerotic manifestations. She stated that she had had 
hot flashes for thirty years since spontaneous menopause at the 
age of forty. A morning specimen of urine was obtained and 
was found to contain excess prolan. The cross section of an 
infantile rat’s ovar.y (Fig. 53, a) shows the follicle stimula- 
tion we consider as an evidence of the presence of excess pro- 
lan. Another woman, fifty-eight years of age, the mother of 
eight children, came to the Clinic primarily becau-ie of nervous- 
ness, which she stated made her have palpitation, weakness, 
faintness and blackness before her eyes, cold chills and shaking 
spells. Such a train of functional symptoms had developed 
that her home physician and family had considered placing her 
in a hospital for nervous and mental disea.-es. Her period- 
had ceased ten years before, spontaneously. Her urine was 
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Kie 53 —a and b, Cross sections of infantile rats’ ovaries, showing follicle 
stimulation (case 1 and 2), 


time? an hour or more before, meals and also awakened her 
at night. This history' was fairty clear for ulcer. On physical 
examination she was found to have a large ovarian cyst, and 
roentgenologic examination of her stomach revealed a small 
gastric ulcer near the lesser curvature, with hour-glass de- 
formity. She was operated on June 12, 1935. A large cystic 
tumor was found lying between the folds of the left broad 
lieament. There was no e\ndence of a left ovary On July 5 
lo.tF. partial gastrectomy was performed for gastric ulcer, a 
pohtenor Poha t\pe of anastomosb being made. The patient 
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returned to the Clinic February 5, 1936. She came chiefly 
because she had been toid to return for reexamination of her 
stomach condition. She stated that since the operation she 
had had attacks during which she suffered from dizziness, 
weakness, paipitation, a sense of warmth, nausea, vomiting 
and sweating, the entire attack iasting about five minutes and 
being associated with considerable nervousness. She said she 
had some epigastric pain during these attacks, which was 



Fig. 54. — Marked excess of prolan as evidenced by corpora lutea in the ovar>’ 
of an infantile rat (case 3), 

situated over the site of the incision, but that this pain wa.' 
not nearly as severe as before operation. At first she gave 
the impression that these attacks occurred after meals, and it 
was felt that she might be suffering from a widespread sym- 
pathetic reaction resulting from rapid dilatation of the jejunum. 
While she was under obsers’ation the attacks were timed and 
they were found not to occur particularly after eating: a note 
was then made that there were apparently other triggers. Xo 
clear history of ulcer could be elicited. The morning speci- 
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men ol urine revealed a marked excess of prolan, as co^ora 
lutea were present in tire ovaries of the experimental animals 
(Fi« SAl. Before the report of Uie prolan test was obtained 
the patient was given an injection ol 2,000 Internal tonal units 
of theelin-in-oil every other day tor three times', she did not 
improve and was sent home, phenobarbital being prescribed 
for her. This medication has helped her some. After the 
report of the prolan test it was evident that the three arnpules 
of theelin were not sufficient to produce any amelioration of 
symptoms. 

Twenty-seven of these eighty-four women in the climac- 
teric came for bizarre complaints which had come on since the 
cessation of their menses but they were not complaining of hot 
flashes. Five of these women had excess prolan in their urine. 
Estrogenic hormone was advised in these cases in similar 
dosage to that given to patients with hot flashes. All of these 
five women reported they were better. 

Much has been written about the gain in weight that takes 
place after cessation of the menses. No doubt some unknown 
endocrine factor at work is partly responsible for this. 
Marinus has recently suggested that the obesity is due to a 
nerx'ous hunger; they may become hungry faster owing to the 
faster emptjdng time of the stomach and increased peristalsis. 
This may be an effect of excess secretory function of the pos- 
terior lobe of the pituitarj^ body. Women state that they have 
less trouble vdth constipation, and some even have frequent 
loose stools during the climacteric period, probably, also, owing 
to increased activity of the posterior lobe. In some cases nails 
and hair grow more rapidly during this period, which suggests 
an increase m the secretory function of the cells producine 
the gro^\lh hormone. It would appear probable that there is 
^ome ^excess secretion of all the pituitary hormones during this 

O' P^od of the 


opause is directed chiefly toward control of th. h’ f 
symptoms associated with ovarian failure partiriil'^'f''^^'°® 
motor disturbances. These mav havn u ’ vaso- 
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It is known that these are the two times in the cycle when 
prolan is present in greatest amounts in the urine; estrin is 
lowest during menstruation. 

Before treatment is begun, a morning specimen of urine is 
tested for excess prolan. The character of the vaginal smear 
is also studied. This has proved a valuable aid in therapy as 
it is possible to tell by vaginal smears, according to the method 
of Papanicolaou, when treatment has become effective. A sub- 
sidence of s)anptoms should come with the presence of the 
typical cornified or leukopenic smear in the vagina. 

In the ordinary case treatment is begun with a daily injec- 
tion of 1 C.C., 1,000 International units, of theelin-in-oil (Parke, 
Davis and Company). The patient is told that she will not 
notice much change in her symptoms for from six to ten days, 
which time is necessary to bring about a suppression of pi- 
tuitary function. It is probable that there may be an ovarian 
hormone the lack of which may be directly responsible for the 
vasomotor disturbances. Marinus reported, at the recent ses- 
sion of the American Association for the Advancement of 
Science in St. Louis (January, 1936), that subcutaneous injec- 
tions of a substance of the whole ovary would stop hot flashes 
immediately and the effect would last forty-eight hours. I 
have had no experience with this substance. 

If the patient is much fatigued from loss of sleep as a 
result of the frequent occurrence of hot flashes and sweats at 
night, she is given 114 to 3 grains (0.1 to 0.2 gm.) of amytal 
at bedtime after a warm rela.xing bath. She is told to avoid 
heavy bed clothing and to sleep in a cool but not a cold room 
out of a draught. Administration of amytal is continued until 
the theelin begins to produce its effect; it is then easily dis- 
continued. 

In cases in which the gastro-intestinal symptoms are promi- 
nent, small doses of phenobarbital, for example grain (O.Ol 
gm.) three times a day after meals, may need to be given for 
a time with the theelin. A smooth, easily digested diet, and 
when nausea is present frequent feedings, add much to the 
patient’s comfort. Coffee, tobacco and alcohol should be 
avoided; they may give a temporarx' sense of comfort, but the 
vasomotor mechanism is made constantly more unstable by 
anx' undue stimulation. 



PEOBlEffi 01 THE fflEOPABSE AET. EELATEE raEEAPV 94- 

Aftei twelve to fourteen injections of 1,000 rat units of 
theelin-in-oil have been given, it is often possible m 'educe the 
“ dose or to skip a day. Whenever the amoun of th c tn 
is reduced, reducUon should be very gradual so as not to re- 
stimulate the pituitary. It is best to carry the Pub“l to 
several weeks on at least three injections a week before 
cutting down further, and then, if popible, to switch over to 
an oral preparation, the one most familiar to me being progyoon 
(Sobering Corp.). Two tablets (45 rat units each) three times 
a day, before meals, are usually necessary to control vaso- 
motor disturbances. The symptoms of many women not con- 
trolled with the 1,000 units daily of theelin-in-oil are easily 
controlled with 2,000 International units. After they have 
had this for twelve days and their symptoms have subsided, 
the dose is very gradually reduced. 

For women who are still menstruating but who are having 
disagreeable vasomotor disturbances this treatment is kept up 
regularly also. It has not seemed to make much difference 
about the regularity of menses. The dose of theelin neces- 
sary to control hot flashes is probably not sufficient to postpone 
menstruation. Larger doses will do this at times, and when 
large doses are necessary for yoxmg women to control disagree- 
able molimina, it is always best to stop the administration of 
theelin four days prior to the regular time of onset of the 
period, hlany women during the menopause need to continue 
taking theelin for a year or two years. They may cease having 
symptoms and go without treatment for a time, when treat- 
ment will have to be resumed and theelin again will be re- 
quired in daily doses for a time. Patients are switched over 
to progynon by mouth as soon as it is felt it will carry them 
Certain women suffer during this second period rather lone- 
contmued phases of depression; as they express it, they usually 
feel yen; tired and depressed, are fearful and tend to worry 
abou trifles. The usual accustomed work looks big to them 
and they dread to undertake it; they even hate to LL 
ofiort to be social, thev are irritable anrl c v ^^ke any 
»nMr,blc. crv ca.bv a„rocSo™r b 
»l.cn ,l,cy feel ae if ,hev wSSL)™ -T"® 

lWnli.“orlhcv“sbal;ealloveraiiifh«*^ ”””1.'’ "™’t 

oc aepee.i„„ ™ay abe.a.e 
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and stimulated. They are as conscious of this false sense of 
stimulation as they are of depression. These states are usually 
present while the vasomotor disturbances are present. As has 
been noted before, however, the psychic states may impress 
the patient more than the vasomotor phenomena and be more 
emphasized. Theelin therapy improves this mental state very 
much. Coincidental with treatment sufficient to produce the 
vaginal reaction, a sense of well-beibg and of self-confidence 
and stability returns. 

Certain skin manifestations are prone to occur during the 
menopause which also appear to be helped by theelin therapy: 
urticaria, angioneurotic edema and atopic eczema. The ur- 
ticarias are apparently directly related to estrin deficiency and 
not to excess pituitary secretion, as they occur in young 
women with ovarian deficiency and amenorrhea when not even 
normal amounts of prolan can be detected in the urine. 

Asthmatic attacks and epileptiform seizures beginning at 
this age period may also be related to an endocrine imbalance. 
Not enough endocrine studies have as yet been made in these 
cases to arrive at any conclusion as to what hormone deficiency 
is responsible. There are many bizarre symptoms which 
women complain of during this period that are at times asso- 
ciated and at times unassociated with vasomotor waves, such 
as continuous parietal or occipital headaches, pressure in the 
head, sinking spells, disturbances of equilibrium and aching 
in the lower part of the back and in the thighs. If no organic 
cause is found to account for these, we at the Clinic consider 
theelin therapy, provided the test for excess urinary prolan is 
positive. 

Patients who have hypertension seem to need larger doses 
of theelin to control the vasomotor symptoms; on the other 
hand, theelin seems in these cases to have a beneficial effect 
on the blood pressure. Hypertension frequently begins to 
develop in this age period, as has been noted by Schaeffer, and 
theelin helps to reduce it. 

Occasionally one finds women who have continued to have 
these vasomotor disturbances for an unusually long time. 
Urinary' prolan is not in e.xcess; perhaps not even normal 
amounts can be detected. Metabolic rates are lower than nor- 
mal. Giving these women desiccated thyroid gland has made 
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them feel better, and sleep and eat better, and afte 
the hot flashes have ceased. It would appear as if the pi- 
tuitar\r had ceased its overfunctioning and )Yas reacting with 
less than normal function, reducing metabolism and inducing 
fatigue, and as if the ner\'OUs system of the fatigued patient 
had continued to respond to stimuli keeping up the vasomotor 


waves. . , 

Much advice in a general way is given these women in the 

climacteric. They are advised to spend a great deal of time 
in the open air, to take regular exercise and to keep to their 
usual routine of work or business. The woman who has time 
to obsen'e the exact time of each flash, so that she can tell 
you just how many she had during the day, must be warned 
that she is allowing the impressions made on her conscious 
mind to sink too deeply, making ner\^e paths which may be- 
come too fixed and making the habit persist after the glandular 
stimulation has ceased. It is advisable, therefore, to let the 
process go on as unconsciously as possible. The woman, then, 
who is forced to keep busy and to forget herself is the more 
fortunate one; however, she must find more time for frequent 
periods of relaxation and rest to compensate for her disturbed 
rest at night or complaints related to chronic fatigue will de- 
velop. Currier once wrote, “All that tends to develop and 
strengthen the physical part of woman, to render her insensi- 
tive to the ordinarjr ills of life, to make her forgetful of self 
is favorable to a normal menopause.” 


Period 3 is the period of atrophic change in the accesson 
organs which is brought about by a continued lack of ovariai 
estrogenic hormone. This hormone is found to be absent ir 
tlie blood and urine with the usual test methods. Condition- 
such as pruritus NoiK-te. kraurosis vulvs and atrophic vaginiti- 
may be present. Hot flashes may have subsided ^ 
on tlie subsidence of anterior pituitary function^’ with 
iwoduction of gonadotropic hormone. ThT^d Tn^ "" 

may .Mill .diow an excess of this hormone. 

uial distress ^nd disconXrtXn any pr^cedil 

.0 atrophic cLUtS: t 
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the vagina, or both. The complaint which brings the greatest 
number of patients to the physician in the early stage of 
atrophy is itching. Burning is associated if friction and a 
resulting inflammation of the skin have ensued. Itching is 
extremely likely to begin in the fourchet or in the skin of the 
perineum, and for some time it may remain localized in these 
regions, or it may spread and involve the labia and clitoris 
and extend posteriorly about the anus. The inflammatory 
process, if present at aU, is most marked at the beginning. 
The entire vulva may be swollen, the folds standing out promi- 
nently. The skin appears stretched, glistening and pale. The 
shrivelling-up process then begins to be evident. The labia 
minora becomes smaller, the vaginal orifice becomes greatly 
narrowed, and the mucous membrane appears very pale and 
even white; at times it may appear very white and thick and 
almost leathery- To this shrivelling-up process has been given 
the name “kraurosis vulvae.” These changes may all be con- 
sidered entirely physiological, the result of a loss of ovarian 
function. 

Treatment. — During the third period of the climacteric, 
treatment is related to the symptoms associated with atrophy 
of the genitalia. The itching associated with the onset of the 
atrophy often responds to injections of theelin-in-oil. Usually, 
to influence this condition of the skin and mucous membrane, 
it is necessary 'to begin with larger doses of theelin. Two 
thousand International units are given daily and are continued 
until the full effect of treatment is noted in the vaginal smear. 
This usually requires ten to twelve injections, and injections 
must usually be continued three times a week for from four to 
six weeks. It is frequently possible to see grossly a change in 
the mucous membrane of the vagina and vulva. The mucous 
membrane changes from white or pale-pink to bluish-red, and 
from a dry to a moist texture, and the symptoms .subside. 

The first advice given the patient should be in the form of 
a warning regarding scratching or rubbing the parts: soap 
should not be used on them. Often, to allay a paroxysm of 
itching, soda water f about 5 per cent sodium bicarbonate) is 
applied as hot as it can be borne by bathing the parts or by 
sponging and then not drying the skin. The cooling effect of 
evaporation of the fluid causes vasoconstriction. Fantus has 
called attention to this. If burning and inflammation arc 
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present, packs soaked in an 8 per cent solution of aluminurn 
See Je, 1:16 parts of water, is helpful Oily lotions, such 
as olive oil and lime water or Schamberg’s lotion, have seemed 
to relieve many patients. The lotion is applied nigh y, an 

oftener if necessary. . , u-.. 

Leukoplakic areas may develop on this chronic atrophic 
process; these are discrete plaques involving the inner surfaces 
of the labia majora and labia minora, fourchet or around the 
clitoris, and they may cause the most intense itching. They 
are grayish, and there is definite thickening of the skin or 
mucous membrane; fissures or ulcerations may occur about 
these areas. WTien these leukoplakia areas are present, it 
would seem unwise to resort to theelin therapy as they are 
precancerous lesions. Surgery, either excision or vulvectomy, 
is the only safe treatment. Adair and Davis have recently 
emphasized this. 

A patient may complain of burning and of a feeling of 
fullness in the vagina. This may or may not be associated with 
sufficient discharge to make her conscious of it. On inspection 
the vaginal mucous membrane appears thin, glistening and 
reddened; one may see the vagina peppered with red spots, 1 
or 2 mm. in diameter, patchy areas of redness, or it may be 
diffusely reddened. The fornices may be closed by adhesions 
of the cervical lips to the vaginal walls. Contractures of the 
vagina may be present. Small punctate ulcerations of the 
mucous membrane may be seen in the upper part of the vagina. 
When considerable redness is present, evidence of a super- 
imposed acute inflammation, the discharge may be quite puru- 
lent; otherwise the discharge is usually milky. Some gross 
blood may be present in the discharge or the discharge mav 
appear pinkish. The discharge is not mucoid unless an old 
chronic cenncitis is also present. This atrophic type of 
vagmitis a so responds verj. well to theelin therapy ^en 
vaginitis alone is present and there are nn 
1,000 International units of theeUn are given dafiv mtnTh^’ 
cfiect of treatment is noted in the vaginal smear Tt t 
give some mild local treatment during thp fi <■' 
clear up the coexisting infection TnVh 

:do. liq- calds 120.0, and pv. zinc 
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in a hanging drop of the fresh smear. Bacteria are plentiful. 
Painting all of the vaginal and cervical mucous membrane with 
a watery solution of gentian violet. 1:500 will help greatly to 
clear up the infection present. Keeping the vagina packed with 
kaolin (Merck’s) to absorb the secretions facilitates this and 
this drying out process is often sufficient to rid the vagina of 
the Trichomonas. It is surprising how quickly the vaginitis 
and the corresponding symptoms will clear up. The injections 
of theelin should be kept up from four to six weeks, three times 
a week after the first ten to twelve days according to the pro- 
cedure outlined by Davis. Treatment can then be discon- 
tinued and the patient may have no further trouble. If the 
symptoms recur, another course of treatments can be given. 
After the vaginitis has cleared up, it is easier to tell whether 
any chronic cervicitis is present. A light cautery will take care 
of this. 

It is wise to tell women suffering from this atrophic or 
senile type of vaginitis that the condition may recur and that 
another course of treatment may be necessary. It is well to 
warn them also that when any blood is present in the discharge, 
a physician should be consulted so that a decision can be made 
as to where the blood is coming from. 

Thus each of the three periods of the menopause has its 
O'wn problems and specific therapy. During the first period 
the failure of the ovaries to produce normal corpora lutea 
brings about an increase in the amount and duration of the 
menstrual flow. If curettage reveals only the characteristic 
endometrial picture, luteal hormone will frequently control the 
bleeding. If it does not, removal of the uterus or a menopause 
dose of radium or roentgen rays is in order. During the second 
period, that of the vasomotor disturbances, when the pituitarj' 
is hjqierfunctioning as evidenced by the excess prolan found 
in the urine, the estrogenic hormone of the ovaries given in 
sufficient dosage will suppress the pituitary function and there- 
by allay the patient’s symptoms. During the third period, 
when atrophy of the external genitals consequent to an absence 
of ovarian secretions is marked enough to produce symptoms 
of itching and inflammation, estrogenic hormone will restore 
the mucous membrane to a condition corresponding to the 
follicular phase of the menstrual cycle, which is of definite 
therapeutic benefit to the patient. 
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ABDO>nNAL angina, Jan., 239 

enlargements in children, diagnosis, 
Afav, 813 

Acanthosis nigncans, May, 863 
Add intoxication in diabetes, man- 
agement, Jan., 16 

regurgitation, d>^pepsia and, May, 

648 

therapy, antiseptic, in urinar>^ tract 
infections, March, (^6 
Addison’s disease, sldn manifesta- 
tions, May, 862 

Adenomatous goiter nnthout hj^per- 
th>Toidism in children, May, 834 
Adolescent goiter. May, 832 
Adrenals, obesity and, Jan., 28 
Agglutination test in tularemia, ^fay, 
858 

Agranulocytic angina in childhood, 
Ja«., 105 

Ainhum, Jan., 252 
Aleukemia, March, 357 
.Meukcmic leukemia in childhood, 
Jan., 107 

appendicitis and, differentia- 
tion, Jan., 108 

myelogenous leukemia, ilfarch, 353 
myelosis, March, 354 
Alkalosis, dyspepsia and. May, 669 
Allergic factor in migraine, Jan., 123, 
139 

Allergy, dyspepsia and, May, 670 
food, Jan., 119 
studies in, .Marcfi, 613 
Amebiasis, treatment, 3fay, 717 
Amebic dysentery', Jan., 159 ‘ 

.Amyloid deposits in sldn, May, 869 
Amyloidosis, sy'stematiz^, May, 869 
Anemia, aplastic, in childho^' Jan 
\0U 

cnihroblastic, Jan., 97 
from ^•itamin C deficienev. Max, 746 
hemoKnic. congenital, 'in inYanc\' 
and childhood, March, 401 
TX'tmicious, March, 333. See also 
/ r^fiicious arsCtnia. 

Anrmir ulcers of leg, treatment, Jan. 

Xngma, abdominal, Jon., 239 

in childhood, Jan., 


I Anorexia, dyspepsia and, May, 
Antepartum fetal death, diagnosis and 
management, Jan., 300 
Antiseptic acid therapy in urinary* 
tract infections, March, 606 
Aplastic anemia in childhood, Jan., 106 
Appendicitis, aleukemic leukemia in 
childhood and, differentiation, 
Jan., 108 

dyspepsia and, May, 660 
Arrhythmias, cardiac neurosis and, 
March, 454 

Arsenicals in urinary tract infections, 
Match, 611 

Arthritis, chronic, management of, in 
home, March, 511-524 
in leukemia in childhood, Jan., 101 
Asthenia, neurocirculatory, March, 
471 

I cardiac neurosis and, March, 451, 

i 453 

Asthma, food allergy and, Jan., 121, 
125 

pollen. Jail., 137 
AthyTeotic cretinism, May, 843 
A^ntammosis, obesity and, differen- 
tiation, Jo«., 24 


Back, low, disability^ of, diagnosis and 
treatment, May, 893 
Basedow’s disease in children. May 

Belching, dyspepsia and, May, 648 
Beriberi from vitamin Bi defidenct' 
May,li2 ■” 

Blindness, night, from vitamin A de- 
nciency% May, 739 
Blood pressure, normal, Jan , 220 

leukemia in 

childhood, Jan., 115 
transfusion in pneumonia in chil- 
dren, Jan., 203 
Bone, rider’s, Jan., 269 
Bmm in essential hypertension, Jan., 

Bronchocele in children, May, 832 

Bronze dmtoes, d/ay, 863 

Buerger s disease, Jan., 245 
um|, x-ray, ulcers of leg from, Jan. 
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Cacotxta strumipriva, May, 847 
Calcinosis, May, 868 
Carbohydrates in pregnancy, March, 
550 

Cardiac neurosis, arrhythmias and, 
March, 454 

coronary thrombosis and, March, 
459 

heart murmurs and, March, 462 
hypertension and, March, 458 
misinterpretation of symptoms 
and sig^s, March, 461 
neurocirculatory asthenia and, 
March, 451, 453 

organic heart disease and, March, 
457 

paroxysmal tachycardia and, 
March, 456 

recognition, March, 449 
rheumatic valvular heart dis- 
ease and, March, 457 
treatment, March, 440 
psychoneuroses, March, 450 
Cara io vascular system, changes in, 
from vitamin Bi deficiency, May, , 
743 

Cardiovascular-renal disease, Jew,, 219 
Caries, dental, from vitamin C de- 
ficiency, May, 746 
from vitamin D deficiency, May, 
750 

Celiac disease, Jan., 149 
Central nervous lesion, obesity and, 
Jan., 29 

Chemical nephrosis, acute, treatment. 
May, 778 

Chest pain, noncardiac cause, March, 
461 

Child, nervous, practitioner's respon- 
sibility toward, March, 525 
Chlorosis, March, 389 
Cholecystic disease, dysi>epsia and, ! 
May, 658 

Circulation, failure of, congestive and 
noncongestive, clinical features, 
March, 481 

Colitis, spastic. May, 72 
treatment. May, 731 
ulcerative, treatment. May, 715 
Collapse, March, 489 
causes, March, 494 
combined occurrence of congesti\'e 
heart failure with, March, 498 
treatment, March, 499-508 
Colloid goiter, diffuse, in children, 
.Ifay, 832 

Colon, diseases of, dvspepsia and, 
May, 662 

functional disorders. May, 721 
allerg>- to food and, May, 728 


Colon, functional disorders, environ- 
ment and, May, 726 
etiolo^, May, 724 
fear of disease and, May, 727 
heredity and. May, 729 
irregular habits and, May, 729 
laxatives and. May, 728 
physical signs, May, 721 
symptoms, May, 721 
treatment, May, 731 
Coma, diabetic, prevention of, Jan., 11 
Congenital goiter, May, 831 
hemolytic anemia in infancy and 
childhood, March, 401 
hypertrophy of thyroid gland, May, 
831 

mjocedema, May, 847 
Conjunctival test for pollinosis, Jan., 
132 

Constipation, May, 691 
diagnosis, May, 696 
dyspepsia and, May, 664 
in disease, treatment, May, 705 
symptoms, May, 694 
treatment, May, 697 
Coronary thromfciosis, cardiac neu- 
rosis and, March, 459 
Cretinism, May\ 843 
athyreotic, May, 843 
Cryptorchism, gonadotropic treat- 
ment, Jan,, 207, 212, 213 
Cutaneous lesions from vitamin A de- 
ficiency, May, 739 
manifestations of systemic disease, 
May, 861 

test for pollinosis, Jan., 129 


Defensive neuroses, recognition and 
management, Jan., 271 
Deficiency diseases, dyspepsia and, 
May, 670 

treatment, May, 719 
Dental caries from vitamin C de- 
ficiency, i)/ay, 746 
from vitamin D deficiency, May, 
750 

Dermatitis, food allergy and, Jan.,}2() 
Dermatology', commonly missed diag- 
noses in, March, 621 
Dermatomyositis, Jan., 267 
Diabetes, acid intoxication in, man- 
agement, Jan , 16 
bronze, May, 863 
early stages, care in, Jan., 15 ^ 
emergency program m, Jan., 1-? 
ferric chloride test in, Jan., 14 
prccomatose case, first period man- 
agement, Jan., 18 
protamine insulin in, .\fcrch, 41/ 
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Diabetes, renal threshold in, March, 

431 ,, , ,,, 

trauma in relation to, March, 441 
treatment, in presence of high 
threshold, March, 432 
of low renal threshold, ^fa^ch, 
436 

Diabetic coma, prevention, Jan., 11 
Diagnosis, pediatric, common errors 
in, March, 535 

Diarrhea, examination of stools and 
rectal discharges, May, 711 
physical examination in, May, 710 
proctoscopic examination, May, 

712 . 

roentgenologic examination, May, 

713 

symptoms, May, 709 | 

treatment, May, 707 
Diathesis, hemorrhagic, from vitamin 
C deficiency, May, 746 
Diet, daily, during pregnane)^ and 
lactation, March, 560 
during pregnancy and nursing pe- 
riod, March, 547 
in chronic arthritis, March, 520 
in obesity, directions for, Jaw., 31- 
37 

Digitalis, Eggleston method of ad- 
ministration, May, 766 
rational use, Moy, 761 
toxic effects, May, 768 - 

Dinitrophenol in obesity, Jan., 38 
Disability, low back, diagnosis and 
treatment, May, 893 
Drugs, dye, in unnary tract infections, 
^fQ7ch, 602 

formalin-bearing, in urinary^ tract 
infections, March, 603 
in chronic arthritis, March, 522 
Duodenal stasis, diagnosis, Jan., 169 
dyspepsia and, May, 656 
treatment, Jan., 109 
A'-ray findings in, Jan., 173 
tumors, dyspepsia and, .May, 657 
ulcer, dyspepsia and, 3/ay, 652 
D\'c drugs in urinary' tract 'infections. 

2fa rf/i, 602 

Dyscntciy-, amebic, Jar;., 159 
infectious, trptment of, May, 

I >>>pepsia, acid regurgitation' 

May, 0-JS 
.dkalosis and, .May, 600 
allergy and. May,' 070 
anorevia and, .May, 649 
aptH'ndiotis and, ’.Mcv, 660 
In-'lclung and, .May, 648 
Heat ion, .May, 051 

comiipauon and,'.Mav, 604 

a< •.ic-.rncy and, .1/ay. 070 


Dyspepsia, diseases of colon and, May, 
662 

of gallbladder and, ..May, 658 
of nerv’ous system and, May, 668 
duodenal stasis and, May, 656 
tumors and, May, 657 
ulcer and. May, 652 
endocrine diseases and, May, 669 
esophageal ulcer and, iMay, 651 
esophagitis and, May, 651 
extra gastric causes, May, 645 
flatulence and, May, 64S 
fullness and, May, jS48 
functional, Moy, 671 
gastrojejunal ulcer and, May, 655 
habit, May, 671 
heart disease and, iMay, 665 
hepatic disease and, May, 667 
hernia and, May, 665 
intoxications and, Jlfay, 669 
intrathoracic disease and, May, 666 
migraine and, May, 670 
nausea and, May, 650 
pain and, May, 646 
pancreatic disease and, iMay, 661 
pelvic disease and, May, 667 
pregnancy and, May, 669 
psychoneurotic, Moy, 671 
pyrosis and, May, 648 
reflex, May, 658 
renal disease and, May, 667 
symptoms, May, 646 
vomiting and, May, 650 


718 

and, 


Ebema, obesity and, differentiation. 
Jan., 24 

Eggleston method of administration 
of digitalis, May, 166 
Emaciation, Jan., 75 
Endemic cretinism, May, 843, 847 
EndcK^ne diseases, dyspepsia and, 

.Alay, 669 

“lanffestations, 

ori^n, of obesity, Jan., 27 
treatment, 

Epidermomycosis, Jan., 249 
brrors, common, in 
nosis, March, 535 

Er>^hema induratum, Jan.. 251 
Erjthrem.a, March, 369 

anemia, /an. 97 ' 
E^throbl^t^is of newborn, Jan 1 1 ? 

Esophag^l^I,,, dyspepsia kidX! 

eSm and, May 651 

si 


May, 


pediatric diag- 
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Essential lipoid histiocytosis, Jan., 100 
Exercise in chronic arthritis, March, 
512 

• in obesity, Jan., 31 
Exophthalmic goiter in children, May, 
835 


Factitiajl ulcers of leg, Jan., 254- 
Fats in pregnancy, March, 551 
Ferric chloride test in diabetes, Jan., 
14 

Fetal death, antepartum, diagnosis 
and management, Jan., 299 
Fever therapy for gonococcic infec- 
tion, May, 885 
Fibrositis, Jan., 257 
Fishberg’s renal concentration test, 
Jav., 286 

Flatulence, dyspepsia and, May, 648 
Food allergy, Jan., 119 
Foot, Madura, Jan., 252 
Formalin-bearing drugs in urinary 
tract infections, March, 603 
Foshay's serum in tularemia, May, 860 
skin test in tularemia, May, 857 
Franconi's treatment of celiac disease, 
Jan., 157 

Fullness, dyspepsia and, May, 648 
Functional dyspepsia, May, 671 


Gallbladder, disease of, dyspepsia 
and. May, 658 

Gastro-intestinal tract, changes in, 
from tarn in Bi deficiency, May, 

743 

Gastrojejunal ulcer, dyspepsia and, 
May, 655 

Gaucher’s disease in childhood, Jaji., 
105 

Gen i to- urin a r}" system, trichomoniasis 
of, Jan., 319 

Glandular fever in childhood, Jan., 98 
Glomerular nephritis, acute, di/Tuse, 
treatment, May, 772 
Goiter, adenomatous, without hyper- 
th>Toidism, in children. May, 834 
colloid, diffuse, in children, May, 832 
congenital, May, 831 
exophthalmic, in children. May, 835 
in children. May, 832 
Gonadotropic treatment of cr>'pt- 
orchism, Jan,, 207, 212, 213 
Gonads, diseases, skin manifestations, 
May, 867 

obesity and, Jan., 28 
Gonococcic infection fever therapv, 
May, 885 
Gout, Jan., 3 


Gout, treatment of, Jan., 7 
Granuloma fungoides, May, 2>13 
Granulomatous lesions of intestine, 
treatment, May, 719 
Graves’ disease in children, May, 835 


Haas' treatment of celiac disease, Jan., 
157 

Habit dyspepsia, May, 671 
Hagedom Era, March, 417 
Hay fever, Jan., 129 

ionization in, March, 613 
Heart action, paroxysmal rapid, dif- 
ferential diagnosis, March, 
478 

physical signs, March, 474 
prognosis, March, 475 
recognition and treatment, 
March, 467 

symptoms, March, 474 
treatment, March, 476 
disease, dyspepsia and. May, 665 
occult, Jan., 235 
organic, cardiac neurosis and, 
March, 457 

rheumatic valvular, cardiac neu- 
rosis and, March, 457 
failure, congestive, combined oc- 
currence, with collapse and shock, 
March, ^ 498 

in essential hypertension, Jan., 223 
in senescence, management and 
treatment, May, 755 
murmurs, cardiac neurosis and, 
March, 462 
Hematuria, significance. May, IS/ 
Hemochromatosis, May, 863 , 

Hemolytic anemia, congenital, m in- 
fancy and childhood, Afarch, 401 
Hemophilia, March, 375 
diagnosis, March, 377 
prognosis, March, 379 
symptoms, March, 316 
treatment, March, 380 
Hemorrhagic diathesis from vitamin 
C deficiency, May, 746 
Hepatic disease, dyspepsia and, 

667 

Hernia, dyspepsia and, 3/ay, 665 
Histiocytosis, essential lipoid, Jan., 
100 

Hodgkin’s disease, prognosis, .\farcn, 
361 

treatment, .March, 361 
Home, manaf^ement of chronic ar- 
thritis in, .\farch, 511-524 
Hypertension, cardiac neurosis and, 
March, 45S 

I essential, Jan., 219 
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H>-pertenslon, essenUal, brain in, Jan., | kidney, 

urea clearance, Joti., 288 
concentration, Jan., 285 
in essential hypertension, Jan., 229 


225 , 

heart in, Jaii., 223 
kidney in, Jan., 229 I 

nature of, Jan., 221 
treatment of, Ja»., 2^1 
H^'perth^^Toidism in children, Alay, 
835 

sino-auricular tachycardia and, 

^fa^ch, 470 

sldn manifestations, May, 866 
H>T>ertrophy, congenital, of thyroid 
gland. May, 831 

H>T>oth)Toidism in children, May, 843 


Icterus g^a^^s neonatorum, Jan., 112 
Inanition, Jan., 75 
classification of, Jan., 82 
incomplete, Jan., 75 
insulin in, Jan., 85 
treatment of, Jan., 85 
Infections from \dtamm A deficiency, 
740 

skin manifestations, May, 871 
urinar\% May, 797 
trad, treatment, March, 593 
Infectious dysenter>% treatment, May, 
718 

mononucleosis, acute, in childhood, 
Jon., 98 

ulcers of leg, Jan., 248 
Inflammation of muscles, Jan., 265 
of th\Toid gland in children, May, 
851', 852 

Insulin in inanition, Jan., 85 
Intestine, granulomatous lesions, treat- 
ment, ^fay, 719 

I ul>crculosis of, treatment, May, 
718 

Intoxications, dyspepsia and. May. 

()6n ' 

InUacmancousiest for pollinosls, Jan., 

Intrathoracic disease, d\’spepsia and 
^fay, 666 ' ’ 

loniration in hay fever, 3farcfi, 613 
in vasomotor rhinitis, March, 613 
Iron ddicicncv- in girls, March, 389 


i;ii>M Y, (lls«<;e of, dyspepsia and 

.Utzy, 6(w ’ 

function of. tests for, Jan., 281 

application, Ja;;., 2S1, 

1 iMAktr’s, Jon,^ 2S6 
MoHmihaVs, Jan., 2S7 
p'.H-noUulpbnnphthalein, Ja„, 


Law, Nasse, March, 375 
Leg, ulcers of, chronic, treatment, 
Jan., 241 

Letterer-Siwe's disease in childhood, 
Jan., 106 

Leukemia, March, 349 

acute (myeloblastic), March, 357 ^ 
aleukemic, in childhood, Jan., 107 
diagnosis, March, 349 ^ 
in childhood, diagnosis and s>'mp- 
toms, Jan., 89 
in newborn, Jan., 110 
l^nnphatic, March, 357 
chronic, March, 354 
monocytic, Jan., 90 
myelogenous, aleukemic, March, 353 
chronic, MarcJi, 349 
nonleukemic conditions simulating, 
Jan., 91 

prognosis, ilfarc^, 349 
stem-cell, Jan., 90 
treatment, March, 349 
Lipoids in pregnancy, Alarch, 551 
Liver, diseases of, dyspepsia and, May, 
667 ^ 

Low back disability, diagnosis and 
treatment, May, 893 
Lymphatic leukemia, March, 357 
chronic, March, 354 
L^rniphoblastoma, March, 357; ITay, 


873 

aleukemiciun, March, 357 

AIaclean and de Wesselow's urea 
concentration test, Jan 285 
Isladura foot, Jan., 252 ' 

Maduromycosis, Jan., 251 
Alai prforans, Jan., 250 

and, Jan 42 
treatment of, Jan., 41 


and, 
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Malnuto'tion, vitamin Bi and Bj de- 
ficiency and, Jan., 53, 54 
vitemin C deficiency and, Jan., 57 
Mediastinal enlargements in leukemia 
in childhood, Jan., 101 
Menopause, problems of, May, 929 
sino-auricular tachycardia and, 
March, 470 
surreal, March, 563 

biologic considerations, March, 
570 

conservation of ovaries, March, I 
573 

pathology, March, 568 
radium and, March, 563 
roentgen ray and, March, 564 
symptoms, March, 566 
treatment, March, 571 
Menstrual irregularities, functional, 
treatment, May, 909 
Metabolic disturbances, sldn mani- 
festations, May, 866 
Migraine, allergic factors in, Jan., 123, 
139 

dyspepsia and. May, 670 
Minerals in pregnancy, March, 553 
Moles on leg, Jan., 252 
Monocytic leukemia, Jan., 90^ 
Mononucleosis, acute infectious, in 
childhood, Jan., 98 
MosenthaFs concentration-dilution 
renal function test, Jan., 287 
Multiple neuritis from vitamin Bi de- 
ficiency, May, 742 
sclerosis, course, March, 584 
diagnosis, March, 577 
etiology, March, 585 
pathology in relation to symp- 
tomatology, March, 577 
precipitating factors, Maich, 582 
prognosis, March, 584 
spinal fluid in, March, 583 
treatment, outlook for, March, 
577, 587, 588 

Murmurs, heart cardiac neurosis and, 
March, 462 

Muscles, inflammation of, Jan., 265 
Mycosis fungoides, March, 356 
Myeloblastic leukemia, acute, March, 
357 

Myelogenous leukemia, aleukemic, 
March, 353 
chronic, March, 349 
Myelosis, aleukemic, March, 354 
Myositis, Jan., 265 

ossificans, Jan,, 268, 269 
primary' suppurative, Jan,, 266 
treatment of, Jan., 270 
M\*xedema in children, May, 843, 
S47 


Myxedema, obesity and, differentia- 
tion, Jan., 24 

sldn manifestations, May, 866 


Nasse law, March, 375 
Nausea, dyspepsia and. May, 650 
Neonatal struma. May, 831 
Nephritis, acute, treatment. May, 772 
chronic, treatment, May, 779 
with edema, treatment, May, 780, 
784 

without edema. May, 785 
glomerular, acute diffuse, treat- 
ment, May, 772 
treatment. May, 771 
Nephrosis, acute, treatment, May, 778 
Nervous child, practitioner's respon- 
sibility toward, March, 525 
system, central, obesity and, Jan., 
29 

diseases of, dyspepsia and. May, 
668 

Neuritis, multiple, from vitamin* Bi 
deficiency. May, 742 
Neurocirculatory asthenia, Afarch, 471 
cardiac neurosis and, March, 451, 
453 

Neurosis, cardiac, arrhythmias and, 
March, 454 

coronary thrombosis and, i^farch, 
459 

heart murmurs and, March, 462 
hypertension and, March, 458 
misinterpretation of symptoms 
and signs, March, 461 
neurocirculatory asthenia and, 
March, 451, 453 

organic heart disease and, March, 
457 

paroxysmal tachycardia and, 
March, 456 

recognition, March, 449 
rheumatic valvular heart disease 
and, March, 457 
treatment, March, 449 
defensive, recognition and manage- 
ment, Jan., 271 

worr>^ recognition and management, 
Jan., 271 

Neutropenia, malignant, in childhood, 
Jan., 105 

Newborn, erv^throblastosis in, Jan., 
112 

leukemia in, Jan., 110 
Niemann- Pick disease, Jan., 

Night blindness from \itamin A de- 
ficiency', 3/uy, 7 59 ir • 

Nursing period, diet during, Marcn, 
547 
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Obesity, Jan., 23 

adrenals and, Jan., 28 
central nervous system and, 

29 

defectH^ w’Bter and salt metabolism 
and, JafL, 29 
diagnosis of, /an., 24 
diets in, directions for, Jan., 31-3/ 
endocrine origin, Jan., 27 
gonads and, Jan., 28 
o\^ries and, Jan., 28 
pituitary" dysfunction and, Jan., 28 
th>Toid hypofunction and, Jan., 27 
treatment of, Jan., 29 
dietary, Jan., 29 

dinitrophenol medication, Jan., 
, 38 ^ 

exercise, Jan., 37 
thyroid medication, Jan., 37 
water allowance, Jan., 37 
Occult heart disease, Jan., 235 
Occupational therapy in chronic ar- 
thritis, March, 522 

Orthopedic aids in chronic arthritis, 
March, 517 

Osteomalacia from vitamin D de- 
ficiency, May, 750 

Osteoporosis, from vitamin D de- 
ficiency, May, 750 

Ovaries, conserv'ation of, in surgical 
menopause, March, 573 
obesity^ and, Jan., 28 


1\mx, chest, noncardiac cause, March, 
461 

dyspepsia and, May, 646 
Pancreas, diseases, skin manifesta- 
tions, Jlfay, 867 

Pancrcaric disease, dyspepsia and. 
May, 061 

Pancreatitis, May, 675 
Paroxysmal rapid heart action, dif- 
ferential diagnosis, March. 
478 

physical signs, March, 474 
prognosis, March, 475 
recognition and treatment, 
March, 467 

symptoms, March, 474 
treatment. March, 476 
tachycardia, March, 472 
cardiac neurosis and, March, 456 
* ariy s disease in children, May, 835 
cihntnc diagnosis, common 
m. .bVv;., 535 

Pi-’.lagra from vitamin G {BO 
^ ticiencx , May, 752 
I’lb-r dyspepsia and, Mav, 


Pernicious anemia, March, 333 
diagnosis, ilfaic/i, 333 
familial incidence, itiotcfi, 33^ 
prognosis, March, 343 
treatment, March, 339 
Pertussis, leukemia and, differentia- 
tion, Jan., 91 1 T oo 

Pfeiffer’s disease in childhood, Jan., 2o 
Phagedenic ulcers, treatment of, Jan., 

Phenolsulphonphthalein test of renal 
function, Jan., 289 
Photosensitizalion, May, 869 
Physical therapy in chronic arthritis, 
March, 515 

Pigmentation disorders of, iUay, 862, 
863 . . , 

Pituitary dysfunction, obesity and, 
differentiation, Jan., 28 
gland, diseases, skin manifesta- 
tions, May, 867 

Pneumonia in children, treatment, 
Jan., 191-205 

Pollen disease and asthma, Jan., 122, 
137 ^ 

and migraine, Jan., 123 
PolUnosis, Jan., 129 
I methods of testing for, Jan., 131 
I treatment of, Jan., 133 
Polycythemia vera, March, 369 
Polymyositis haemorrhagica, Jan., 268 
Pregnancy, diet during, March, 547 
dyspepsia and, May, 669 
Priessnitz in pneumonia, Jan., 196 
Prostatitis, Trichomonas, /a;;., 319 
Protamine insulin in diabetes mellitus. 
March, 417 

Proteins in pregnancy, March, 551 
Pruritus, May, 865 
Pseudoleukemia, March, 357 
Pseudo-ulcer syndrome, Jan., 179 
Psychic trauma in relation to dia- 
betes, March, 441, 445 
Psychoneuroses, cardiac, March, 450 
Psychoneurotic dyspepsia, May, 671 
Psychotherapy in chronic arthritis, 
March, o23 , 

Pyelitis, persistent, of children, diag- 
nosis, May, 805 ^ 

. treatment. May, 803 
f >Tosis dyspepsia and, 2fay, 648 


errors 


de- 


^^CHITIC rosary. May, 749 

fa, 

-^an., 245 

'^I'spepsia, .Vay, 658 
R^onal enteritis, tV4nt, 


and, 


May, 
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Renal. See also Kidney. 
disease, dyspepsia and, May\ 667 
threshold in diabetes mellitus, 
Marchy 431 

normal, for sugar, March j 427 
Rest in chronic arthritis, March, 512 
Reticulo-endotheliosis in childhood, 
Jan., 106 

Rheumatic valvular heart disease, 
cardiac neurosis and, March, 457 
Rhinitis, vasomotor, ionization in, 
March, 613 

Rickets from vitamin D deficiency, 
May, 749 

Rider’s bone, Jaw., 269 
Riedel's disease in children, May, 
852 

Ring^vorm of foot, Jan., 249 
Rodent ulcer of leg, Jan., 252 
Rose cold, Jan., 129 
fever, Jan., 129 


SiVLiVARY gland enlargement in leu- 
kemia in childhood, Jan., 102 
Schick and Wagner’s treatment of 
celiac disease, Jan., 158 
Sclerosis, multiple, March, 577. See 
also Multiple sclerosis. 

Scratch test for pollinosis, Jan., 131 
Scurvy from vitamin C deficiency, 
May, IAS 

Semistarv'ation, Jan., 75 
Senescence, heart in, management and 
treatment, May, lSS 
Sepsis, leukemia in childhood and, 
differentiation, Jan., 93, 104 
Serum, Foshay’s, in tularemia, May, 
860 

treatment of pneumonia in children, 
Jan., 204 

Shock, March, 489 
causes, March, 494 
combined occurrence of congestive 
heart failure with, March, 498 
treatment, March, 499-508 
Sino-auricular tachycardia, March, 
467 

hyperthyroidism and, March, 470 
menopause and, March, 470 
Skin diseases, commonly missed diag- 
nosis in, March, 621 
manifestations of sy’stemic disease, 
J/ay, S61 

test, Foshay's, in tularemia, May, 
857 

Spastic colitis, May, 721 
treatment. May, 731 
Spinal fluid in multiple sclerosis, 
March. 5 S3 


Splenohepatomegaly, nonlipoid, in 
childhood, Jan., 106 
Sporotrichosis of leg, Jan., 252 
Stasis, duodenal, Jaw., 169, 173 
dyspepsia and, May, 656 
Stem-cell leukemia, Ja7i., 90 
Strawberry vagina, Jan., 313 
Struma in children. May, 832 
neonatal, May, 831 
Su^utaneous injection test for pol- 
linosis, Jan., 132 

Sugar, normal renal threshold for, 
March, 427 

Suppurative myositis, primary. Jaw., 
266 

Suprarenal glands, diseases, skin mani- 
festations, May, 867 
Surgical menopause, March, 563. See 
also Menopause, surgical. 

Syncope, March, 481, 485 
treatment, March, 488 
Syphilis, latent, May, 875 
treatment. May, 875 
Systemic disease, cutaneous manifes- 
tations, May, 861 

Tachycardia, paroxysmal, March, 
472 

cardiac neurosis and, March, 456 
simple, March, 467 
sino-auricular, March, 467 

hyperthyroidism and, March, 470 
menopause and, March , 470 
I ventricular, March, 476 
Tetany from vitamin D deficiency, 
May, 750 r 

Thrombo-angiitis obliterans, Jan., 
Thrombosis, coronary, cardiac neu- 
rosis and, March, 459 
Thyreotoxicosis in children, May, 83:) 
Thyroid gland, congenital hyper- 
trophy, ^[ay, 831 
diseases, in children, May, 82/ 
inflammation, in children, 

851, 852 

malignant disease, in children, 
May, 852 

hypKDfunction, obesity and, * 
medication in obesity, Jan., 37 
Tissue culture of blood in leuKcmia 
in childhood, Jan ,115 
Toxic nephrosis, acute, treatment. 
May, 77 S , . 

Transfusion, blood, in pneumonia i 
children, Jan., 203 ir /- 

Trauma in relation to diabetes, Marcn, 

Traumatic ulcers of leg, treatment, 
Jan., 244 
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Trichomonas prostatitis, /a«., 319, 1 Vaginitis caused by yeasts, treatment. 

Tn„ t7i trichomonas, recurrent, Jan., 323 


urethritis, Jan., 321 ^r^Tment or^on., 314 

%-apmtis, recuffent Jan., 323 y^,,4lar heart disease, rheumatic. 

Tuberculosis ot int=tine, trealmct, peripheral, ulcera- 

iorrirarl,.. in, 

Tilrror^^ duodenal, djopepsia and. Venereal ulcera ol leg, /on.^ 2S3 

Afnv Ventricular failure, left, jUaw, 4b^ 

right, ifareft, 483 
1 tachycardia, March ^ 476 

Ulcerative colitis, treatment, May^ 1 Vitamin A deficiency, diagnosis, May^ 


Ulcers, anemic, of leg, treatment, Jan.j 
244 

duodenal, dyspepsia and, May\ 
651 

esophageal, d>^pepsia and, ilfay, ' 
651 

factitial, of leg, Ja7i.^ 254 
gastrojejunal, d>^pepsia and, 3fay, 
655 

infectious, of leg, Ja?;., 248 
malignant, of leg, Jan,, 252 
of leg, chronic, treatment of, Jan., 
241 

from x-ray burns, Jan., 253 
in peripheral \^scular diseases, 
Jan., 244 


740 

diseases due to, May, 738 
treatment, May, 741 
in children's diets, Jan., 64 
Bi deficiency, diagnosis, ilfay, 743 
diseases due to, ilfay, 742 
prevention, ifay, 744 
treatment, ATay, 744 
in children’s diets, Jan., 67 
Bi and Bj deficiency, malnutrition 
and, Jan., 53, 54 
C deficiency’’, diagnosis, May, 747 
diseases due to, jlfay, 74 
malnutrition and, Jan., 57 
prevention, iifay, 748 
treatment, May, 749 
in children’s diets, Jan., 69 


phagedenic, treatment of, Jan., 243 D deficiency, diagnosis. May, 750 
ro<Jcnt. of leg, Jan,, 252 diseases due to, May, 749 

traumatic, of leg, treatment, Jan., prevention, May, 751 

2?4 treatment, May, 751 

varicose, treatment of, Jan., 241 in children’s diets, Jan 71 

venereal, of leg, Jan., 253 E in children’s diets, Jan!, 72 

ndcrnutntion, Jan. /5 G (Bj) deficiency diseases due to 

I rca clearance test, Jan., 288 J^fay, 752 * 

concentration test, Maclean and treatm^t. May, 753 

dc Wcsselows, Jan., 2SS G (P in . 4 :^+ r 

Urethritis and prostatitis, Tricho- 68* ^ Jan., 

nionas, Jan., 321 deficiency diseases May 737 

I rm.n. infections, .Ucy, i97 Vitamins in pregnancy il'farc/i 

tract tufections, treatment, March, 558 ^ luarcii, 55a- 

5^3 r ♦ 

lesions of, from _vitamin A de- '=J”*dren’s diets, Jau., 

I n,cjTl2i' aMhma!\ood allergi- 650' 

l^ulfoyaginitis, Jan’., 308 


prevention, May, 751 
treatment, May, 751 
in children’s diets, Jan., 71 
E in children’s diets, Jan., 72 
G (Bj) deficiency diseases due to 
May, 752 

treatment. May, 753 
^6^* ^ children's diets, Jan., 

defidency diseases, May, 737 
^ pregnancy, March, 555- 

I of, in children's diets, Jan., 


and, Ji:n., 124 


^ m chronic arthritis, March, \ 

lactn.t, '"tra\\l>crT\', Jan., 3l3 

.lisrhargc, persistent, dd^r.' 


Water allowance in obesity, /a»., 


nn':^ .'.nd treatment 


Z jan^'367'^'^^’ '' "lalnutritii 


lion and. 
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Weight loss, acute destructive, mal- 
nutrition and, Jan., 44 
chronic destructive, malnutrition 
and, Jan., 48 

nondestructive, malnutrition and, 
Jan., 43 

Worry neuroses, recognition and man- 
agement, Jan., 271 


Xanthoma, May, 868 
Xeroderma pigmentosum, May, 870 


Xerophthalmia from vitamin A de- 
ficiency, May, 739 

X-Ray burns, ulcers of leg from, Jan,, 
253 

findings in duodenal stasis, Jan,, 
173 

surgical menopause and, March, 
564 


Veasts, vaginitis caused by, treat- 
ment, Jan,, 317 
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Jefferson Medical College 


SIMPLICITY Ht THE DIAGNOSIS OF CARDIOVASCULAR 

DISEASES 

latroductioiL— The inauguration of still another college 
session in Jefferson’s historic clinic serves to emphasize the 
truth of the radio slogan, “Time Marches On.” 

Any physician who has been actively connected with a 
clinical branch of a medical school’s curriculum for over thirty 
years has had both time and opportunity to develop firm con- 
victions regarding how he may prove most helpful to students, 
undergraduate or graduate. 

In any clinic, well advanced in its second century of use- 
fulness, almost exclusively devoted to the education of under- 
graduate students and to the interests of the sick poor, there 
are bound to exist inspiring traditions and time-approved clin- 
ical methods of investigation and study. 

One tradition we have at Jefferson, ancient as the school’s 
origin, concerns the firm belief of the founders that the status 
of a nation’s medical profession can best be judged by the 
character, education, training and skill of the general prac- 
titioner of medicine. 

We believe today, as the founders of the Jefferson Medical 
College believed in the early portion of the nineteenth century, 
that OUT school can serve no higher or more useful purpose 
than to provide a sound general medical education, with 
proper emphasis upon the essendal foundations for a vitk and 
comprehensive medical philosophy and with even greater in- 
sistence upon intensive clinical instruction for those who will, 
by these measures, be properly prepared to become general 


practitioners oi medicine. 

We are convinced, by obserr^ation and long exoerience 
that a well-educated and conscientiously-trained general ’ 
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titioner of medicine of the right type is the most generally 
useful, although, unfortunately, not the most usually appre- 
ciated physician in the world today. 

Whether a physician continues throughout his professional 
life as a general practitioner or whether he, later, enters a 
specialty, the discipline and training in general practice, pro- 
viding it has been of the progressive, enlightening and inspiring 
variety, cannot but have made it possible for him to have been 
particularly useful to his patients. 

It is exceptional to observe a specialist who has not en- 
joyed the broadening experience of general practice, whose 
professional judgment is as sound as one who has been aided 
by such a helpful experience. 

The founders of our school believed that superior qualities 
of character, combined with such helpful essentials as natural 
aptitude for the duties and responsibilities of the medical 
profession, the possession of “the saving grace of common 
sense,” intellectual honesty and, not least in importance, the 
possession by the candidate of a sincere and altruistic interest 
in helping those in trouble comprise far more important 
qualifications for an individual entering and remaining in the 
medical profession than the possession by the candidate of 
brilliance of intellect, superior scholastic marks and exag- 
gerated self-interest. 

It is true that the founders lived in a different century than 
the present but who can deny that the sick, in any centuiy, 
need the services of kind and skilled physicians of integrity 
and honor whose chief object is to serve, as best they may, 
the interests of their patients. 

We believe today, as the founders of this school believed 
long ago, that the profession of medicine is an art that is firmly 
based upon a knowledge of science. 

We are convinced that medicine can never become an exact 
science, if for no other reason than because the individual 
patient is unique. 

The arrangement and potentialities of the many chromo- 
somes that comprise each embrym produces an individual un- 
like any individual who ever lived and, likewise, unlike anj 
who now live or ■uill live in the future. 

Each patient’s reaction to life, to environment, to health. 
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to disease and to drugs and other therapy are all, far 

our present kno^Yledge and understanding, uniquely individ- 

iortunately, true that medicine has a sound founda- 
tion in science, its methods and procedures are improved and 
greatly advanced by science and by the improvements in scien- 
tific methods but the everyday practice of medicine will ever 
be, as in the near and remote past, an empirical art. 

’ The more rounded a student’s education before entering 
the medical school the more fortunate both tire student and 
his future patients unless it be, as sometimes happens, that a 
medical neophyte mistakenly magnifies the importance of book 
knowledge and fails to interest himself in human beings whom 
he, later, washes both to understand and to serve. 

It is traditional, unfortunately, that the word “study” 
usually indicates to a medical student, undergraduate or 
graduate, intimate contact with the contents of a book but, 
if the truth was known and fully appreciated, it would be 
to any student’s advantage if he could spend more time in 
intimately studying and obtaining an extensive first-hand 
knowledge of normal, average, well people. 

It is to be remembered that, although much time has 
elapsed since Rousseau, in 1754, expressed the opinion that 
“the most useful and least advanced of human knowledge 
seems to me to be of man himself” conditions regarding an 
intimate and comprehensive knowledge of human nature by 
members of the medical profession have changed all too little. 

It is a serious reflection upon our lack of vision as teachers 
in medical scliools that charlatans and other pseudomedical 
cultists frequently exhibit evidence of far more profound 
understanding of human nature, in its infinite varieties, than 
<lu many classically educated and so-termed “scientifically” 
irained physicians. ^ 

Certain physicians of limited wsion and unworthy of the 
hevt traditions of their profession are inclined to view their 
tiatients as pathologic material provided by nature for the 
. cononne unprovement of the doctor and not as unfortunate 
Insman beings who are in trouble. 

n is suqirMng tlu, Usrough all ihe centuries, so tew med- 
Kol curncub tave emptasbed Ute imporlauce the Idtal 
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Student and physician of the future of an intimate knowledge 
and perfect understanding of the psychology of men, women 
and children in health as well as in their periods of illness. 

The medical student, undergraduate or graduate, who de- 
sires to prove most helpful to his patients will do well to re- 
member that the patient, in the majority of instances, is much 
more difficult to understand than is the disease process that 
affects him. 

One cannot, I think, emphasize too vigorously the wisdom, 
even the practical necessity, for early acquiring and continuing 
to acquire throughout life, an intimate knowledge and under- 
standing of varying types of individuals, living under different 
conditions of environment, in health, as an all important train- 
ing for the comprehension and helpful understanding of 
similar individuals when they become ill. 

The more intimate and extensive one’s understanding of 
human nature the easier it becomes to understand the psyche 
and the peculiarities and idiosyncrasies of those individuals 
who are ill. 

Medical curricula, unfortunately, are not influenced by the 
experiences of recent graduates who are in a position to fully 
rehlize the weaknesses and deficiencies of the plan of educa- 
tion and training that was provided them. Such graduates 
could, undoubtedly, give helpful suggestions for improvement 
in the courses 'of study and training but medical curricula are, 
as a rule, traditional relics from the remote past that change 
little with the years and are influenced only remotely by the 
experience, in practice, of the school’s graduates. 

Before a medical student arrives at his “clinical years” he 
is fortunate who has acquired, by heredity, by environmental 
contacts and by general observations, a philosophical point of 
view that can be, if occasion arises, altered as he increases hb 
experience and grows in wisdom. 

The observing student will soon learn that, although 
political orators may declare with winged words that men arc 
born free and equal, no naturalist or physician believes thn 
to be true of either physical, emotional or intellectual charac- 
teristics. 

That wn’se physician and sound medical philosopher. Oliver 
Wendell Holmes, e.xpressed an incontrov'crtiblc truth when he 
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stated that, “man is an omnibus in which all his ancestors 

is an amazing evidence of the intellectual myopia that 
sometimes afflicts medical teachers and the medical profes- 
sion’s leaders that, through the centuries, so relatively little 
attention has been directed to the paramount influence of 
hereditary factors as vitally influencing health, happmess, and 

(ilSC 3 iS 6 

Hereditary influences are the most important single factor 
influencing a life in health and it is, probably, a far more im- 
portant determinant than we, at present, understand in disease 
prevention and production. 

Any one physician’s active professional life permits him to 
see and study but two or, possibly, three generations of in- 
dividuals, sick and well, and by the time he has become thor- 
oughly acquainted with the ancestral characteristics, suscep- 
tibilities, resistance and peculiarities of his patients, Charon’s 


Ferry awaits him. 

It is difficult, if not impossible, to efficiently transmit to 
others the patiently and, all too slowly, acquired information 
regarding obser\'ed hereditary factors and influences that have 
been obtained through a professional lifetime. 

Any physician who, from his early years in clinical experi- 
ence. resol\fed to faithfully study and systematically record 
the obseiwed influence of hereditary factors influencing health 
and disease would, in all probability, be able to produce an 
important and influential medical classic. 

When the medical profession increases in wisdom, as much 
time and thought vill be devoted to the influence of heredity 
and environment upon the sick public as is now spent in vainly 
vi-eking therapeutic panaceas for chronic degenerative diseases. 

Another curious and unfortunate anomaly in undergradqate 
medical instruction is the paucity of, officially provided, op- 
pon unity and encouragement for systematically investigating 
normal individu.als under varying conditions of rest and exer 
ciM- and under circumstances of emotional and physical stress. 

l.ach medical student would do well to take advantage of 
every opportunity for making a painstaking and thorough 
M.uev both the physical and psychic state of normal 


diviciuv'ilf. 


m- 
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Students, botli undergraduate and graduate and, unfortu- 
nately, practicing physicians as well, are all too likely to con- 
sider a thorough survey of a normal individual an uninteresting 
and profitless procedure. 

Such an examination, systematically and thoroughly per- 
formed, is, in reality, a most helpful, vduable and educational 
disciph'ne. 

There exists a prevalent impression, both in lay and med- 
ical circles, that the profession of medicine can he greatly 
improved and rendered more “scientific” if physicians limit 
their professional interests to one organ or to a closely related 
group of organs. This attitude of mind has resulted in a par- 
ticularly unfortunate psychologic aspect of modem medicine. 

When well educated and thoroughly trained physicians be- 
gin to doubt their ability to properly diagnose and treat the 
common disorders of the most vital organs of the body it is a 
matter for deep concern. 

Since the World War one has had occasion to note, the 
gradual acquisition by many excellent and even superior 
general practitioners of an entirely unwarranted and unmerited 
sense of professional inferiority and inadequacy in connection 
with their ability, to worthily serve the best interests of their 
patients. 

Contrasting unfavorably with this unhappy, soul-searching 
mental attitude of the earnest, conscientious family physician 
there hav'e been, at times, opportunities for observing an 
equally unfortunate and unwarranted assumption of professiona 
superiority by inexperienced physicians who possessed limitc 
professional vision and whose assumed superiority was, all loo 
often, based solely upon the restriction of the individual’s pro- 
fessional interests to a single organ. . . 

.The lay public is not in a position to wisely judge mcdica 
matters and one finds that public opinion mistakingly support'' 
the view that a long list of “specialists” are a necessity m 
modem medicine. . . 

If, on the other hand, one obtained the carefully weig 
opinion of the majority of e.xperienced physicians upon t i- 
subject it would be learned that, in their judgment, the mo-^ 
generally helpful physician is the well educated, carefu > 
trained, conscientious general practitioner. 
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There is no activity in medicine in which a well prepared 
physican can be more generally useful than in general practice 
nor is there equal opportunity in any other medical held in 
which there is less spirited competition in performing, each 
day, superior medical work. 

The excellent general practitioner, properly educated and 
thoroughly trained, is, in reality, a superior and greatly needed 
specialist in a very broad and inclusive professional field. 

WTien the intelligent lay public awakens to a sense of rela- 
tive values and becomes willing to properly support in appre- 
ciation, and in suitable remuneration, the best tN^ie of family 
physician the medical profession will be in a much more equable 
economic situation and this will be in the interest of all that 
is best in medicine. 

If a physician desires to become a skilled specialist there 
is no better preparation than is to be found in the general 
practice of medicine. The illuminating experience to be gained 
and profited by as a general practitioner loses nothing of its 
intrinsic value when added to the training and technical ex- 
perience of the especially trained worker in a more limited field. 

There are surgeons who are excellent operators whose pro- 
fessional judgnrent would have been materially improved by 
the educational advantages of a period of experience in general 
practice and the physician who enters a specialty without ex- 
perience in the common disorders of everyday medicine, must 
overcome a serious handicap and, take precautions against 
acquiring too limited a view of his specialty and, even more 
important, too limited a view of the ills of his patients. 

We believe that for centuries past physicians have had the 
greatest opportunities for service to their fellowmen. We are 
convinced that, taking it all in aU, physicians have rendered 
and do render good and efficient services but it is well for all 
in the medical profession to remind themselves occasionally 
that they exist, solely and entirely, for the services they are 
able lo render others. ^ 

The application of the Golden Rule in our relationshin with 
our patients is a wholesome deterrent for unfair prSs 
The Otacal is pleasaK be„m a 

MTK-s ot dcmoasitations of paUents who wiU iUnstrL the 
eo„.mon or pardea varieties of cardiovascular disorderf “or 
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the information of newcomers in the class and for the enlight- 
enment of our ever welcome professional visitors it is well to 
make the statement that this clinic represents conservative, 
classical methods of investigation and study. 

In this arena, and on many occasions, the eloquent clinical 
teacher, J. Chalmers Da Costa, stated, with the facility for 
striking and easily remembered phrases that was so charac- 
teristically and inimitably his own, “an intuitive diagnosis is, 
all too frequently, a rapid and sure method of arriving at a 
wrong conclusion.” 

Every clinician who has yielded to the temptation of, mak- 
ing a diagnosis without the possession of. complete and reliable 
data can vouch for the truth of that great surgical teacher’s 
statement. 

We believe, as Dr. Da Costa and all other good clinicians 
have believed, that correct diagnoses depend upon a carefully 
ascertained and properly recorded history, a systematically 
conducted and painstakingly thorough physical examination, 
an interested survey of the patient’s psychical state, plus the 
often invaluable confirmatory help afforded by carefully con- 
ducted laboratory investigations. 

It is well to warn undergraduates of the, often entertained, 
false impression that clinical medicine ever has been learned, 
or ever can be learned, in a lecture hall or in a clinical amphi- 
theater. 

At best we can hope that you who sit upon the benches 
can obtain helpful hints as to clinical procedures and methods 
that jmu wiU, individually, carry out, gain familiarity with 
technical terms and expressions and become acquainted, even 
from a distance, with the symptomatology and physical sign= 


illustrative of disease. 

You win perfect your methods of history taking and of 
performing physical examinations in the small sections of the 


class assigned to the dispensaries and wards. 

It is well to remember, however, that it will take each o 
3'ou a professional lifetime to perfect your knowledge 
those important lines. A selected number of your group v-t 
assist at each clinic and. although you will not, at first, enjo> 
or appreciate this privilege you will learn by e.xperience that 
appearing in public where you are to feel yourself “the o 
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served of all observers” is an excellent and invaluable discipline 
to rid you of a feeling of self-consciousness. , i 

A physician, young or old, who is self-conscious and difndcnt 
is greatly handicapped in his professional work as well as in 
his social relations. Those students who are most reluctant 
to appear in the clinic as student associates will find that this, 
at first, unpleasant discipline is most helpful for their pro- 
fessional development. We are to be students together for, it 
is to be remembered, that a physician continues to learn all 
his life and when he can no longer increase his knowledge he 
has, as a rule, outlived his professional usefulness. 

Before the first patient enters the arena it is well for us to 
enumerate the essentials for a correct diagnosis. 

1. A carefully ascertained history, past and more recent. 

2. A systematic and thorough physical examination. 

3. The necessary laboratory investigations. 


Case I. — ^The first patient we are to study is this genial, 
smiling, E. H., age thirty-two, white, American of German 
parentage. He comes before us this morning, not as a sick 
man, but because he is aware that he possesses what is usually 
termed, “an interesting heart.” 

The pertinent details concerning the patient’s medical his- 
tor\f can be briefly reviewed. 


The patient’s father died at age thirty-eight of compli- 
cations incident to, or sequels of, attacks of acute rheumatic 
fever, namely, organic valvular heart disease. The patient’s 
mother is living and in fair health at seventy-two years of age. 

E. H. has no memory of any bed-confining illness until he 
was twelve years of age when he suffered from an acute febrile 
ailment that persisted for two months. 

The patient states that the family physician termed the 
disease “rheumatism” although the present memory of the 
s\Tnptoms is confined to repeated attacks of epistaxis the 
presence of abdominal aches and pains, much sweating and 
the presence of headache. ° 

It is only when the patient is carefully questioned that hp 
then remembers that his joints, especially L £ee7 tkles 

I T 1 “n-i swollen S te he 

hnd .nnrkcd d.fnculty in moring about in the bed. S w 
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bers, too, that his joints were wrapped in “red” flannel that 
had been saturated with a liniment possessing the odor of 
wintergreen. 

He recollects, when questioned, that the family physician 
frequently examined his heart with a stethoscope during this 
illness and that he was repeatedly warned to take precautions 
against the tendency to overexercise. 

At sixteen years of age, four years after the first attack of 
rheumatism and without, as far as the patient can remember, 
any particular exciting cause he was unfortunate enough to 
have a reoccurrence of the same disorder. 

This illness was ushered in by the return of his periods of 
nosebleeding, much headache and fever and general body 
aches, accompanied by periods of profuse perspiration but 
there is no remembrance of joint pains. 

The seizure at sixteen years of age is designated by the 
patient as a “short” attack, lasting but two weeks, as far as 
bed confinement was concerned, but there is a remembrance of 
great prostration following the febrile period and prolonged 
convalescence during which the doctor again warned the patient 
and his mother of the need for care because of the presence 
of a heart lesion. The physician at this time advised the 
patient to plan his life in order to avoid physical overstrain 
and thus it was that, at an early age, he deliberately selected 
music as a career. 

The third attack of “rheumatism” occurred at age twenty- 
fiv^e, that is twelve years after the first seizure and nine after 
the second. 

This illness at twenty-five years of age was very severe as 
can be concluded by the period of hospitalization for si.'f 
months. 

During this period the symptoms were frankly arthritic. 

The patient remembers the illness all too vividly. 

The knees, ankles, wrists and elbows were red, swollen and 
painful and much attention was devoted to the cardiac region 
by the attending physician. 

Following this third attack of acute rheumatic fever the 
patient and his mother changed their residence and the son 
came under our ob5en,’ation and care. 
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We felt that it would do no harm to have the badly infected 
tonsils removed and this, in the patient’s opinion, has resulted 
in an improvement in the general health by causing the throat 

to be less susceptible to infections. 

Before us we have a patient Uiirty-two years of age who 
has had the misfortune to be afflicted with 3 attacks of rheu- 
matic fever but, fortunately for him, with the exception of those 
3 periods of illness the patient has enjoyed what he terms, 
“moderately good health.” 

He informs us that as long as he takes matters easily, does 
not exert himself too much and does not take too much food 
he continues to feel well. 

He has learned by experience two particular hazards. 

He cannot, without marked discomfort, use alcoholic bever- 
ages and, similarly, he cannot become emotionally disturbed 
without being made ill by the experience. 

The patient states with emphasis that a difference of opinion 
with anyone upsets his circulation even more than does unusual 
physical effort. Having heard the medical history there is now 
an opportunity of examining the man. 

We note that the pupils are equal and react normally. The 
teeth seem free from evidences of gross pathology and the 
tonsils have been thoroughly removed. There is but one 
method of making a satisfactory heart and lung examination 
and this involves the complete removal of the patient’s clothing 
above the waist. 


Suitable loose chest covering must be provided both for 
the protection of the patient from cold and that the patient 
nray feel perfectly comfortable in mind during the examination 
but, it is to be remembered, that such chest covering should 
be so arranged that the areas under examination may be com- 
pleieiy revealed. 

The most difficult feature of the usual chest examination 
has to do \nth the removal of the body covering 

Complete and thorough examinations prevent serious mis- 
takes and are, m effect, an efficient therapeutic measure 
.^s we now glance at the patient he, at first, aonears a wpU 
conditioned athlete. His color is e.xcellent, there is no evi 
. W d cya„os.s. he is seell nourished and appears free frl 
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When we come to study the man more carefully, however, 
we note that the flesh is flabby and the patient frankly informs 
us that he finds it most difficult to restrain his appetite to the 
quantity of food that his ability to exercise requires. 

Those near the patient may notice that there is an unusual 
and abnormal pulsation in the arteries of the neck and, in 
addition, the veins of this region are prominent from abnormal 
distention. 

It is weU to remember that the palpation of an artery in- • 
variably reveals a definite pulse while a vein, no matter how 
large or distended, can never be felt to pulsate. 

Those observers who are quite near the patient may readily 
note that there is a s3Tichronous nodding of the head with each 
arterial pulsation in the neck. We can safely exclude in this 
patient’s case, the effect of emotional disturbance upon his 
heart and vessels because he is a veteran of many appearances 
in this arena and, for the additional reason that, as a musician, 
he frequently appears before much larger and more critical 
audiences without pulse disturbance. 

It is well to remember that there is but one method of 
becoming an expert physical diagnostician and this method 
consists in thoughtfully and painstakingly examining enough 
human subjects to perfectly familiarize oneself with all varia- 
tions of human bodies, in health and in disease. 

We will now have a student sit before the seated patient 
and ask him to determine the exact site of the cardiac apex. 

This determination is, in my judgment, the most important 
single feature of any cardiovascular examination. 

The student is surprised to note that, in spite of a chest 
well padded with fat, he is able to both see and easily palpate 
the apex beat of the heart in the si.xth intercostal space at a 
point not far removed from the anterior a.xillary line. 

The next student is asked to observe the precordial pulsa- 
tions and to palpate the left border of the heart. 

The student remarks that he does not think it probable 
that the left border of the heart can be felt in such a well 
nourished subject. 

This is. unfortunately, a false impression, not limited to 
undergraduates. When the student attempts to palpate the 
border he finds that it can easily be accomplished. The 
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left border is found displaced well to the left of its normal 

The next student will, by percussion, exclude the possibility 
of the heart being displaced by a collection of fluid or air in 
the right pleural space. Normal resonance is found over the 
right lung and this tends to exclude both the presence of fluid 
and of an excess of air, namely, a pneumothorax. 

The student who located the apex beat in its displaced posi- 
tion is interested to learn the cause of a palpatory tlirill that 
he felt over the cardiac apex. A vascular thrill has been well 
described as a palpatory murmur and a vascular murmur may 
well be considered an auscultatory thrill. 

Each thrill and murmur is due to vibrations induced by 
blood currents but one learns by experience that certain mur- 
murs do not produce perceptible palpable thrills and that cer- 
tain vascular thrills do not cause demonstrable murmurs. 

We win have the student who noted the thrill locate it again 
and inform us whether its appearance is synchronous with the 
apex beat of the heart or whether it is felt after the apex beat. 

The student states that the thrill at the apex can be defi- 
nitely felt prior to the apex beat and this indicates that the 
thrill occurs in the diastolic phase of the ventricles’ activity. 

A thrill, in this period of ventricular activity, felt at the 
apex usually indicates an obstruction at the mitral orifice. 

We will now have the second examiner palpate the chest 
area over the base of the heart and the area superior to and 
between the clavicles. 

At the base of the heart and above the clavicles a marked 
thrill can be felt. We find that the basal thrill occurs with 
\-enlricular systole and this is easily estimated by noting that 
the thrill is sjmehronous with the carotid pulsation that is so 
markedly exndent. 

The student whose hand has been resting over the body 
of the heart states that there is an additional thrill in this area 
not occurring with the carotid pulse. ’ 

“11 that is pal- 


paled at the cardiac apex. 

It is obvious that in tl 

hs to study 


is obvious that in this patient’s heart there are present 
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Over the apex there is a late diastolic thrill, due to left 
auricular contraction and we know that, in this area, such a 
thrill usually indicates an obstruction of the mitral orifice. 

The systolic thriU at the base is, obviously, due to an ob- 
structive lesion at the aortic valves for it is easy to palpate a 
similar systolic thrill in the neck arteries above the obstruction. 

The long drawn out diastolic thrill felt over the precordium 
is due to a regurgitant flow of blood through the aortic valve 
as the blood abnormally returns from the aorta through an 
incompetent valve. 

It is, in my opinion, most helpful for the examiner to be 
able to decide from the medical history, from inspection and 
skilled palpation alone what the probable nature of the cardiac 
lesion may be before he auscultates the heart. In the examina- 
tion of this particular patient so exaggerated are the palpatory 
signs, that one can be confident of the nature of the lesions 
without the aid of auscultation. 

We wiU now have an examiner listen to the various valve 
areas and tell us of the auscultatory evidence. 

The student describes a loud and long murmur, occurring 
in ventricxflar systole at the apex of the heart. 

Such a murmer is to be expected in so large a heart even 
if the valve leaflets were unaffected. 

No orifice so stretched by hypertrophy of the left ventricle 
could be controlled by the normal valves. 

The student is disappointed to note that the time of the 
murmur is not synchronous with the late diastolic thrill that 
he can feel so easily at the apex. 

The student must learn, as every clinician is forced to learn 
by experience, that one must not be content to listen alone to 
a verj’’ small area about the cardiac apex but he must listen 
all about the apex of the heart and, especially, above the apex 
if he is to perfectly interpret the timing of mitral valve orifice 
murmurs. 

The student has now located an area nearly 2 inches above 
the apex of the heart where it is easy to be sure that one hears 
two distinct murmurs. One occurs in the period of ventricular 
systole and one in the period of auricular systole, namely, 
occurs late in ventricular diastole. 

It is interesting to note that the systolic (regurgitant) 
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murmur produces no palpatory tlirill but _ the obstrucUvc 
lesion at the mitral valve orifice causes a distinct late diastolic 

*”men one listens at the aortic cartilage a loud, harsh and 
prolonged rasping murmur is heard and this sound is trans- 
mitted into the vessels of the neck. If one, however, listens to 
the area over the fourth, left, intercostal space close to the 
sternum one hears both a long and harsh systolic murmur that 
is most clearly audible at the aortic cartilage and an equally 
long but much softer murmur during the entire stage of ven- 
tricular diastole. 

The murmur heard during ventricular diastole over the 
body of the heart is so much softer in quality of sound that 
many students find such a murmur inaudible until their atten- 
tion is especially directed to the so-termed “silent phase” of 
diastolic relaxation. 

To have the patient exhale and then, for a few seconds, 
stop breathing will, by exclusion of breath sounds, cause the 
heart murmurs to be much more evident. 

This is a practice that can, with advantage, be adapted by 
all who auscultate the chest. 

Any simple procedure that facilitates and makes easier the 
physical diagnosis of everyday medicine is worthy of adoption. 

The question must arise as to the likelihood of the two 
diastolic murmurs, heard so nearly together on the chest wall, 
being caused by the same or different etiologic factors. 

Here there is a great advantage in being familiar with the 
natural history and progress of rheumatic endocarditis. 

It is unusual for rheumatic disease to attack other than 
the mitral valve in the first attack of acute rheumatic fever. 

Aortic valvulitis is, as a rule, a complication or sequel of 
the second or of still later attacks of this devastating disease 
We can be almost certain that the mitral valve was in- 
yulved long before the aortic valve and that we are now dealing 
m this particular patient, with extensive pathologic changes 
in both the mitral and aortic valves. ^ ^ 

Fortunately it k relatively rare in rheumatic hearts to have 

structural 

Another helpful aid in deciding whether the two diastolic 
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murmurs have the same valvular cause is that the two murmurs 
are absolutely unlike in quality of sound. 

The murmur heard over the body of the heart is a pro- 
longed soft adventitious sound while the murmur heard above 
the apex is harsh and has a crescendo quality which merges 
with the systolic murmur that replaces the first sound at the 
apex of the heart. 

One is justified in diagnosing, in the presence of the phys- 
ical signs recited in this patient, the existence of chronic en- 
docarditis of both the mitral and aortic valves. 

We are dealing with both an obstructive and a regurgitant 
lesion at each valve. 

A physician cannot ignore the significance of the history of 
the patient's father having been afflicted with the same rheu- 
matic heart disorder. 

It is becoming more and more evident to observing clin- 
icians that “rheumatism” is, all too frequently, a “family” 
disease. 

Before we allow the patient to dress it is well to call your 
attention to confirmatory evidence of the presence of an aortic 
regurgitation by having the blood pressure estimated. 

Before we do this it is well to have one of the examiners 
place his finger upon the radial pulse and then raise the 
patient's arm above his head. By this procedure one obtains 
an excellent example of a pulse that has been described as a 
“pistol-shot” pulse, a receding pulse, the “Corrigan” pulse. 

The characteristic pulse is due to the effect of the hyper- 
trophied left v'entricle’s violent propulsive action in expelling 
its contents and the subsequent failure of the incompetent 
aortic v’alves preventing the return of the column of blood from 
the aorta into the left ventricle. 

The blood pressure readings are 180 0. 

If one listens at the elbow before the sphygmomanometer 
cuff is applied one unll hear a loud pulse sound. 

It is, therefore, impossible to estimate the diastolic blood 
pressure by the usual method because of its greatly decreased 
amount. 

In patients in which there e.xists doubt as to the exact 
nature of the diastolic murmur heard over the body of the 
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heart it is, frequently, helpful to ascertain^ whether the diastolic 
blood pressure is normal or greatly diminished. 

As is true of the majority of patients who have been un- 
fortunate enough to contract severe and, especially, repeated 
attacks of rheumatism in early life this patient reveals the 
evidence of the presence of another very common compila- 
tion of rheumatic heart affections, namely, clironic adhesive 

pericarditis. _ _ , , • 

The evidence of this complication is detected by inspec- 
tion if one examines in a good light the posterior lateral aspects 
of the left chest. At each ventricular systole the marked re- 
traction of the three lower ribs and intercostal spaces may be 
both seen and felt. 

This physical sign, known as Broadbent’s, is worthy of 
remembrance for if &e habit is formed to seek for its presence 
in all rheumatic disorders of the heart it is surprising how often 
this characteristic systolic retraction will be found. 

The visceral and parietal pericardial surfaces are adherent 
to each other and the parietal pericardium has grown fast to 
the diaphragm. 

A particularly good reason for considering the presence of 
the systolic tugging of the left false ribs is that modern surgery, 
vnth its effective anesthesias and its delicate and efficient 
technic, has much to offer certain patients suffering from the 
effects of specific types of adherent pericardia that were not, 
formerly, considered amenable to surgery. 

You have seen a classical example of the circulatory damage 
brought about by rheumatic carditis. 


You wall find that this disease, acute rheumatic fever, is the 
cause of more cases of endocarditis in patients under forty 
years of age than any other aSection. In the northern Atlantic 
Slates this disorder is all too common and many of the worst 
tragedies of medical practice wiU be found associated with the 
disease, its complications and sequels. 

The patient whom you have seen has been under our obser- 
iTJah health '''''' 


On throe occasions during the period named the patient 
bad exlnbited signs and symptoms of failing circulation but 
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on each occasion, there has been reasonable cause for such 
seizures. 

Each episode that the patient now describes as a “heart 
attack” was caused by exaggerated psychic or physical stress. 

Rest in bed with the administration of opiates has been 
sufficient to restore the efficiency of the circulation. 

Such a patient requires a sympathetic, understanding and 
interested physician but not necessarily a therapeutist. 

One important psychological factor in treatment is optim- 
ism that is, all too frequently, ignored by pessimistic physicians, 
relatives and friends of the patient. 

The attending physician must admit and face the potential 
dangers that such a condition of the heart causes. 

What are these dangers? 

They are easy to enumerate but, even under the best of 
economic conditions, difficult to eliminate. 

The ever-present dangers are: 

1. Additional attacks of rheumatism. 

2. The dangers inherent in acute infections. 

3. Failing compensation due to overwork as life progresses. 

4. Subacute bacterial endocarditis engrafted upon the 
already diseased and crippled heart valves. 

The physician must have these dangers ever before him, 
but he must not make the patient’s burden of potential in- 
validism greater by inculcating fear that is, in many instances, 
a greater menace to happiness than the disease process. 

To forcibly impress you with one of the ever-present 
dangers that such a patient encounters I have, purposely, 
selected the next patient. 

Before having the individual brought before you I ws 
you to be familiar with his past medical history and to have 
you particularly note how similar the history is to that of t c 
patient whom you have been studying. 

N’^ote the contrast in physical condition although the age.’ 
of the patients are. approximately, the same. 

The past medical history of the 2 patients is similar to 
a certain point when the second patient’s histor>' becomes tragic 
as the result of a common complication of his cardiova.’CU ar 
disorder. 

We are forced, as a profession, to reluctantly admit t a 
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the sword of Damocles must hang over the 

of such patients but we can be happy in the knowledge that 

many such patients outlive two generations of physicians in 

spite of the ever-present hazards. 

The patient whom I shall now present illustrates, all loo 
graphically, one result of the fall of the Damoclean sword. 


Case II. — S. J., age thirty-five, American, of Jewish par- 
entage, has been known to our clinic physicians for many years. 

At considerable inconvenience S. J. has made himself avail- 
able as a “demonstration patient” before 16 successive classes 
of students. 

There are numerous physicians established in various com- 
munities of our country who are, I am sure, much better diag- 
nosticians than they otherwise could have been as a result of 
intimate observations and examinations that they were able to, 
repeatedly, make of the disordered cardiovascular system so 
cheerfully and patiently exhibited by this helpful patient. 

We are indeed sorry that S. J. has, after years of practically 
sjTnptomless disease, present need of our services. 

If we render him as efficient help as he has given us in the 
past all will be well. 

We have the complete mOdical history, previously taken, 
which we can read rather than fatigue an already, obviously, 
sick patient by requesting him to recite that which is an oft- 
told tale to him. 

At ten years of age the man before you had an attack of 
rheumatic fever. This required, he states, but six weeks to 
“cure.” 


When he was twelve years old it was necessary that he 
spend sixteen weeks in bed with the same disorder and its 
complications and sequels. 

When he. at long last, recovered from this seizure who can 
blame him for being tired of hospitals, doctors, nurses and the 
aeneral atmosphere of unwelcome advice and warnings 
h. J. at thirteen years of age, without a mother to guidt 
limw returned to an active life of strenuous athletics 

He played football, basket ball and strenuously sought tt 
become a champion swimmer ^ uugni u 

be ,ure .hether this inadvisable acUvity ha< 
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ought to do with the onset of the third attack of rheumatic 
fever at sixteen years of age? 

Many weeks of hospitalization occurred and, shortly after 
his discharge from the Pennsylvania Hospital, he came under 
our observation. 

It is well to remember that the patient's last attack of 
rheumatism occurred when he was sixteen years of age. He 
is now thirty-five years old. 

We were early able to persuade him to sacrifice his badly 
infected tonsils upon the altar of Hygeia. 

His subsequent freedom from “sore throats” and arthritic 
aches and pains made us and the patient feel the wisdom of 
prophylactic surgery. 

For fifteen years the patient has considered himself in fair 
physical condition but, because of his strenuous work as an 
expressman, we were never able to, enthusiastically, share the 
patient’s optimistic views. 

The patient’s wife observed in recent weeks that her hus- 
band returned from his work much more fatigued than was 
his custom and, contrary to his usual habit, he was willing to 
retire early. 

The patient’s body surface was hot and he had profuse 
perspiration during the night but he would not allow his tem- 
perature to be estimated. 

At last it became evident, even to the patient, that he couio 
not continue his work and he agreed to enter the hospital for 
an e.xamination and treatment. 

It was with difficulty, however, that we were able to per- 
suade the patient to come to us in the ambulance. 

We are fortunate to see this sick man on the day that he 
is to be admitted. 

The temperature has been estimated 101. 2"^ F.. pulse 12 , 


respirations 2S. 

lA'hen we glance at the ej’es we sec that the surroundm- 
areas are reddened and careful inspection of the inflamed con 
junctivae reveals in each small, red, painle.ss areas, a ht c 


larger than the head of a pin. 

There arc painful subcutaneous spots on a fin"er and on 
one toe. These came spontaneously and without prcMO'i 


injury-. 
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WTien we glance at the patient’s neck we note the same 
violent throbbing of the arteries of the neck that we saw in the 
patient whom we have, so recently, studied. 

As we expose the chest for examination those who are 
.near can easily observe that the entire precordia is being made 
to forcibly pulsate, the apex beat of the heart is markedly dis- 
placed to the left and is an interspace lower than normal. 

WTien the examiner’s hand is placed over the left lower 
chest a marked diastolic thrill is felt and when the hand is 
placed over the base of the heart an even more marked systolic 
thrill is noted. 

The pulsating carotid vessels indicate well the overacting 
heart action and fingers placed upon these vessels feel a marked 
systolic thrill. 

ttTien we auscultate the heart we find in the mitral area a 
to and fro murmur of marked intensity and auscultation over 
the base of the heart reveals an even louder double murmur. 

Over the body of the heart one hears, in addition to the 
murmurs, a marked pericardial friction rub. 

This friction rub could easily be mistaken for a double 


murmur but when the patient is asked to stop breathing for a 
few seconds one can, easily, distinguish the superficial, so- 
termed “bread-and-butter” friction of the inflamed pericardium. 

l^Tien we carefully inspect the left chest, posteriorly, we 
note the same tell-tale and revealing retraction of the dower 
interspaces that we observed in the previous patient. 

The retraction is caused by a long-standing adherent peri- 
cardium firnfly attached to the diaphragm. 


This is a particularly interesting finding when we stop to 
consider that over the body of the pericardium there can, at 
this time, be heard e\ddence of a fresh pericarditis. ’ 

These findings indicate what we know to be the truth 
namely, tliat certain areas of the pericardium may be involved 
in former inflammation while other areas escape 

When we expose the upper abdomen for ' inspection a 
xiolcnt pulsation of the epigastrium can be seen and we note 
too. a slight bulging mass appearing below the left costal 

margin to the left of the midcla\ucular line 

This msss in the upper left abdominal quadrant descends 
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with respiration, is rounded and smooth and is, as you will 
note by the patient’s expression, painful to touch. 

An inspection of the right hypochondrium reveals a large 
and pulsating liver. This, too, is tender to the touch and its 
lower margin may be found at a level with the umbilicus. 

The patient tells us that yesterday, while at his work as an 
expressman, he lifted a heavy package and felt a sudden and 
excruciating pain in his upper abdomen, on the left side. 

He describes the sensation “as if a bullet hit me.” 

He was nauseated but was not able to vomit. 

It was necessary for him to stop work and he returned to 
his home by taxicab. The pain in his upper abdomen con- 
tinued, he slept little during the night and noticed in the morn- 
ing that each breath exaggerated the pain in his abdomen. 

On attempting to touch his abdomen he discovered the lump 
just beneath his left ribs. The patient states that, for some 
weeks, he has felt uncomfortable beneath the right costal 
margin but did not stop work or consult a physician. The 
patient informs us that, just as he was being lifted into the 
ambulance, he had a sudden sharp pain in the calf of his left leg. 

An examination of this leg reveals no external evidence of 
a lesion but when one presses the calf muscle there is exaggera- 
tion and localization of the pain. 

We mil now allow the patient to proceed to the ward where 
suitable measures mil be instituted to render him comfortable. 

It must be evident to all of you that we have been in the 
presence of a brave man who has met with a medical catas- 
trophy. 

A patient whom we have observ'ed for over fifteen years, 
the victim of sequels of acute rheumatic fever, practically 
sjTuptomless, in spite of hard labor has developed one of the 
dreaded and, unfortunately, fatal complications, namely, sub- 
acute bacterial endocarditis. 

We know that the patient has embolic phenomena in the 
conjunctivae. in the finger and toe, in the calf mu-cles and, 
in addition, has a large painful infarct in his spleen. 

Such a combination of ills would cause the mo-t enthu-i.as- 
tic therapist to pause and devoutly whh for more po’.er.t 
remedies. 

Medical statisticians info-nn us that we nou^t expect tro.m 
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Vs to 2 per cent of the patients ivith rheumatic endocarditis to 
develop subacute bacterial endocarditis. 

This information illustrates well that this complication is 
one of the potential dangers that is inherent in the natural 
history of everj’^ patient we see witli rheumatic endocarditis. 

We must, however, hope that the first patient seen today 
will have better fortune than the patient we have more recently 
been examining. 

Although this complication must be ever present in a phys- 
ician’s consciousness it is unfair to make the patient carrx' such 
a fear in his daily life. 

The third patient that I shall bring before you illustrates 
another extremely common type of cardiovascular disorder. 

Just as rheumatic endocarditis represents the most com- 
mon type of cardiovascular disorder in patients less than forty 
years of age, hypertensive cardiovascular disease represents 
the most common variety of circulatory disease encountered 
in patients who have passed fifty years of age. 

It should be remembered, however, that hypertensive 
^rdiovascular disease will be encountered, all too frequently, 
in patients younger than forty and that rheumatic endocarditis, 
of long standing but unrecognized, will be, frequently, en- 
countered in elderly patients. 


Case III. — ^The patient before you is 0. H., age fifty- 
5even, white, American. 

He enters the hospital for the purpose of obtaining a “com- 
plete examination.” 


His chief complaints are two in number: 

1. Gradually failing vision. 

2. Shortness of breath on exertion. 

The patient’s past medical history, as given by him is 
nusually uneventful. He has no recollection of previous’ill- 
e. s and states that he has never consulted a physician. 

An occasional ‘‘cold” seems the extent of hk • 

""X - r " — =0- 

abdominal scars. rather extensive 
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One is in the region of the appendhc and one over the site 
of the usual inguinal hernia. 

It is a common experience to have patients entirely forget 
hospital experiences of long ago, even when the illness suffered 
was acute and painful. The taking of a good medical history 
is a far more difficult procedure than is the performing of a 
careful physical examination. 

Let us see whether it is possible to add to the history as 
given us by this intelligent and well educated patient. 

Do you have headaches? 

The answer is affirmative. 

When do they occur? 

Chiefly when the patient is fatigued, namely, in the after- 
noon. 

Are you dizzy at times? Yes, frequently and, at times, 
markedly so. 

• This is, obviously, from his present statement, one of the 
trying symptoms that he has to endure. 

How long have you noticed the dull, disagreeable sensation 
in tlie head that you hesitate to term a headache? 

Between one and two years and, of late, these symptoms 
have been increasing. 

Do you students not think that you must be able to ask 
intelligent questions in a way that will develop what is present 
but not uppermost in the patient’s consciousness? 

The average man dreads e.xaggcration of his symptoms anrl 
to avoid this, to him, great evil he is likely to understate all 
s.vmptoms. 

We may now list the symptoms as given; 

1. Failing \dsion. 

2. Dull, uncomfortable sensation in head in the afternoon 
that “some people would probably call headache.” 

3. Dizziness, especially when arising from the recumbent 
position or, even when arising from a chair. 

4. Shortness of breath, duration two year', much increa-ed 
of late. 

tVhat other symptoms would it be well to a'k about? 

Are you troubled by any urinary symptom'.' 

Yes. It has been necessarj' to rise three or four time, dur- 
inc the night. 
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mat of the appetite? “Nothing tastes as it once did.’' 
No appetite. 

WTiat of insomnia? Has slept poorly for several years. 
Has bad dreams. Thinks he is being smothered and wakes in 
a cold sweat. 

This man informs us confidentially that, although he has 
had little personal contact with physicians he does not “like” 
them. 

He thinks that they are not quite honest, not quite fair. 
It is the experience of his friends that has caused this 
prejudice. 

Both the patient and our profession have been unfortunate 
in his contacts. 

Before we have the patient remove his chest clothing I wish 
to direct your attention to easily distinguished evidences of a 
real need for the patient to be thoroughly examined. 

mat does the student associate feel about the appearance 
of the temporal vessels? 

The patient states that his father had similar prominent 
temporal vessels. His father died of “a stroke” at sixty-one 
years of age “while in perfect health.” Apoplexy “runs in the 
family.” 

Whm we bare the arms it is obvious that the brachial ves- 
sels and their branches are both more superficial and more 
strikingly evident to the eye. ^Vhen we feel the brachials there 
is evidence of more thickening and more resistance to pressure 
than is usual. 

The student seated opposite this well built but emaciated 
man will give us his impression of the size of the heart. 

The apex is in the fifth interspace but it is displaced to the 
left a distance of at least 2 inches from the normal site. 

How does the cardiac area feel when the hand is placed 
over it? f u 


There is a decided increase in the heart impulse and at the 
apex there seems to be “an impulse so strong as to rive th,^ 
^ensalion of a systolic thrill ” ° 

At the base of the heart is a marked diastolic shock To 
dctornune this one needs only to place a finger on the ap^J 
beat or upon the caroPd vessel and note that the shock Ts 
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not synchronous with the ventricular contraction but occurs 
immediately after. 

This shock is due to the violent closure of the aortic valves 
when the column of blood in the aorta finds a lack of elasticity 
in the artery and attempts to return into the ventricle through 
the competent aortic valves. 

f^Tien one listens to the mitral area one hears a loud sys- 
tolic murmur. This murmur is, I feel sure, not due to an 
endocarditis because there is no history of the ctiologic dis- 
order, but is due to the stretching of the mitral valve orifice 
by the hypertrophy and dilatation of the left ventricle. 

Over the aortic area one hears a slight systolic murmur but 
in diastole tlrere is a sharp, loud and almost metallic snapping 
sound. 

The pressure within the brachial vessels is greatly in- 
creased, 280/160. 

When we have the patient recumbent I wish you wouhl, 
particularly, note the violent pulsations of the femoral ves.scls. 

When these vessels arc palpated we find them in the same 
tense condition that is shown by the vessels in the upper ex- 
tremities. It is entirely unnecessar)- to cause the patient the 
expense of visualizing the sclerosis of the arteries by roentgen 
ray examination. 

We should, by constant practice, educate our fingers to tiie 
vaiy'ing feel of normal and abnormal blood vessels. 

The patient whom we have examined will come to no harm 
by admitting him to the medical ward for a bed rest and during 
his stay he can be thoroughly studied. 

The eyegrounds will be, particularly, e.xamined as to tlie 
state of the vessels. 

Physiotherapeutic measures v.ath restful anrl relaxing mn.-,- 
sage will prove, in my judgment, of greater value than drug 
therapy. 

Can we be sure that had we studied this patient fifteen year- 
aco and had he been willing to adopt all of our \u-II nie.-mt 
succestions for the prophylxxis of vascular fiatholovy tiiat ti.e 
result would have been so different from what v.e find t'-da;. ' 

Ti'.cre is a well-founded tradition in thi- rr.-i.n - ti. 

the males die before sixty of vascular accidenf- 

Hereditv is. as far as we at p.'ese.at know th- .o.o i''.- 
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portant single etiologic agency in tlie disorder known as h>-pci- 
tensive cardiovascular disease. 

We know far too little of direct causes, other than lead 
and other chemical poisons, but it is believed that constitu- 
tional deficiencies and the wear and tear of life, especially the 
emotional stress, have both direct and indirect bearing upon 
the development and continuance of the extremely common 
disorder, ^^dlat are the greatest potential dangers to the 
patient we have dismissed? Cerebral accidents, hemorrhage 
or thrombosis, on the one hand and gradually developing fail- 
ing compensation of the cardiovascular apparatus on the other. 

In an age in which man’s existence is prolonged to a greater 
length than at any time in history the medical profession must 
be prepared for the perfect understanding of the symptoms and 
signs of an ever-increasing number of chronic degenerative 
cardiovascular disorders. 

Medical students, graduate or undergraduate, cannot be 
reminded too forcibly that to be of real help to elderly patients 
one must understand the psychology of oncoming age as well 
as to be entirely familiar with the physical evidences of 
senescence. 

An intimate familiarity with the mode of thought of aging 
persons in good health will clarify the problem of the care of 
the aged sick. 

The next and last patient to be shown in today’s clinic 
illustrates another common cardiovascular disorder. 


^ Case IV.— J. McN., age forty-seven, white, American of 
Irish descent. 

His chief complaint is that, recently, he has periods 
especially at night, when he is unable to “get a good breath ” ' 

One glance at the man and you can see that, in his younger 
years, this man was an athlete. ^ 

He has all the appearance and posture of a man who wa<; 
sure of his body strength. 

mat has happened to cast doubt in his mind rpparHmc i • 
present state of health? ^ regarding his 

The historxr as recited in the dispensary is to a 
lent, negative as far as physical Ulnesses is^concernerf ^ 

\nc„ he arrived in ttis country front Ireland he was em- 
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ployed as a coachman, later as a chauffeur and, more recently, 
he has been employed as a doorman at one of the fashionable 
apartment houses of our city. 

With premeditation I have accepted the history as given in 
the dispensary as approximately correct and have asked the 
patient to appear before you to illustrate a very commonly 
misinterpreted clinical entity. 

The patient's story is suggestive. He was “absolutely 
well,” to use his own expression, until six weeks ago. 

At the apartment house where he is employed disturbances 
are rare but on the night that he developed symptoms of his 
present malady it was necessary for him to use all his physical 
strength, plus his reserve energy, to quell a maniacal alcoholic. 

This patient succeeded in a difficult and, let us remember, 
thankless task where a number of men, in cooperation, had 
failed but during the strenuous struggle with his opponent be 
felt, as he terms it, “something give way in my chest." 

He was weak, nauseated and states that “everything be- 
came dark before my eyes.” 

The patient continued at his work which consisted in open- 
ing auto doors and, frequently, using his strength in opening 
the heavy door of the apartment house. 

He had a dull pain over his upper sternum that was relieved 
in part when he went to bed. 

He returned to his work the morning after the episode of 
physical struggle but since that time has not been in his usual 
health and good humor. He has consulted several physicians 
regarding the troublesome pain in his chest who assure him 
that he has “strained his heart” and that, if he will go slow, 
all win return to normal. 

Three days ago this patient appeared at the dispensary and 
we were fortunate enough to have him appear before a small 
section of the class. 

There now appears an opportunity to reveal to the larger 
group the physical signs, emphasize the history, and call atten- 
tion to the need of imagination in medicine. 

Before we delve into the past medical history let us, to- 
gether, study the physical signs that are so revealing. 

The first student calls attention to the fact that there is an 
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obvious, abnormal pulsation in the neck superior to the junc- 
tion of the clavicles. 

This pulsation of the innominate arter}^ attracts more atten- 
tion than does the less obvious but distinctly abnormal pupa- 
tion of the carotids. 

The second student finds that, in spite of the well-muscled 
and overplump chest of the patient, he can, without difticiilU . 
both see and feel tliat the apex beat of the heart is displaced 
far to the left of the normal position and the left border can 
be easily palpated. 

There are no thrills to be palpated but one notices that the 
patient winces with discomfort if too hea\w a hand is used 
in examining the precordia. Auscultation reveals a systolic 
murmur at the cardiac apex and another and louder systolic 
murmur at the aortic cartilage and transmitted into the vessels 
of the neck. 

In this particular patient it is well to point out that no 
examination of the cardiovascular apparatus can be considered 
complete unless one has examined the subject in the sitting, 
recumbent and in the standing, sitting or recumbent position 
after exercise. 

We will ask another student to first confirm the position 
of the heart before he listens to its sounds and to exclude the 
possibiliw of its abnormal position being due to displacement 
due to pressure from the right pleural cavity. 

The student is satisfied that the heart is hypertrophied and 
suggests that it is also dilated. 

The obvious fact that the lips are distinctly cyanosed bears 
out the latter impression. 

The student states that he hears the systolic murmur at 
the apex and base without difficulty when the patient is in the 
recumbent position but I notice that he has only auscultated 
the localized valve areas over the body of the heart and has 
not, particularly, auscultated over the remaining body of the 


men he listens over the left side of the sternum at the 
ourth_ costal cartilage he hears a soft murmur which he he 
.eves IS not sjmehronous with ventricular systole as ascertained 
mth his finger on the innominate pulsation ° 

^Ve asB the nea studem to conBrm the accuracy of 
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the timing of the murmur. He is agreed that we have the 
presence of a diastolic murmur over the body of the heart. 

You will note that, despite the fact that the patient had two 
pillows to lie upon, he is relieved to be allowed to sit upright. 

To spare the time of the assembled group I ascertained with 
certainty that the patient’s history is free from the usual causes 
(namely, rheiunatism) of valvular endocarditis. 

We will have the blood pressure estimated and the student 
assures me that although the systolic blood pressure varies 
more than he thinks it should from moment to moment that it 
approximates 160. 

When he attempts to take the diastolic pressure he is dis- 
turbed to find that this is even more difficult to be sure of but 
that the vascular sound in diastole disappears at, approxi- 
mately, 40 mm. and that, occasionally one can hear the sound 
as low as 10. 

We then have a patient before us that exhibits the classical 
physical signs of aortitis with aortic regurgitation and resulting 
hypertrophy and dilatation of the heart. 

A frank talk with the patient regarding the possibility of 
a venereal disease in his younger years is productive of equally 
frank statements on his part. When he was twenty-two years 
of age, and while under the influence of alcohol, he exposed 
himself for the first and only time in his existence to the pos- 
sibility of venereal disease. 

Some four weeks following exposure the patient developed 
a small, hard sore on his penis that persisted until “a druggist” 
gave him an ointment to use and, from that time, twenty-five 
years ago, he has never had a symptom of disease nor, as far 
as he is aware, has his general strength failed. 

We have, gratefully, called upon the laboratory for help 
and they return word that both the Wassermann and Kahn 
reactions of the blood are strongly positive. 

We are dealing with a luetic aortitis with resulting incom- 
petence of the aortic valve and the history strongly suggests 
that physical strain brought about the incompetence of the 
valves that, under ordinary circumstances, might never have 
appeared. 

Luetic cardiovascular diseases exist in every community 
and the recognition of them depends upon a physician possess- 
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ing “a high index of suspicion” as to the nature of obscure 
and unusual cardiovascular manifestations. 

No one, other than the physician, has the right to invade 
the privacy of a patient’s ancient and well hidden memorif 
and no one, better than can the doctor, advise against irregu- 
lar sexual contacts. 

The proper understanding and tire efficient treatment of 
this condition must depend upon correct etiologic diagnosis. 

Does our duty as physicians stop here? Through tlic 
family physician we can, perhaps, aid in throwing light upon 
a chronic state of invalidism in the patient’s wife. There arc. 
perhaps fortunately, no children in this man’s home. 

His wife, the patient assures me, was tlie picture of health 
when she was married but, following several miscarriages, she 
has, according to the husband’s statement, “entered a decline” 
and is far from well. 

Summary. — ^\Ve have studied 4 patients together by the 
classical method of careful history taking, painstaking physical 
examination and the laboratory help that one finds available 
in one’s office, namely, blood pressure estimations and urine 
examinations. 

We believe that any well-trained physician who will take 
the time and devote the thought necessary to make such a 
systematic survey of his own patients is, in the majority of 
instances, the safest and best guide for the average patient. 

Postgraduate work can be carried out in one’s own office 
and with one’s own patients as study material with lasting 
benefit to both patient and physician. 


Each physician has the opportunity for being a more vital 
influence upon the lives of his patients than any individual 
u-ith whom they come in contact. 

Our opportunities are unexcelled and our responsibilities 
are, equally, great. 

_ It is helpful to bear in mind that the patient is far more 
him^^h^ understand than is the disease process that affects 


Thorough examinatioivs, carefully kept notes M 
tiom an4 6a4tags ana continued interest in H 1 ''l 

Sitnptoms make us worfty of our profe2o”l hen“;f 
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May each of us do the day’s work as well as we know how. 
May each keep ever before us the desire to do tomorrow’s 
work more efficiently than today’s. 

If every physician practiced his art with the thought of the 
Golden Rule in mind there would be fewer insoluble profes- 
sional problems. 
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THE DIAGNOSIS AKD TREATMENT OF ACUTE 
CORONARY OCCLUSION 

Diagnosis, — Coronary occlusion is somelimes discussed as 
though it were an independent disease entity. It is really a 
by-product of some pathologic process involving a coronar}' 
artery. Excluding the rare occurrence of embolism, this ob- 
jectionable by-product results from disease of the artery itself. 
Various types of arteritis, of which the most important is 
syphilis, account for a small minority of cases; the vast major- 
ity are incident to coronary arteriosclerosis. 

There are two major clinical patterns, one corresponding 
to an acute and the other to a chronic condition. Each pattern 
is subject to such variation that its recognition is often diffi- 
cult. Moreover, combinations of the two are constantly en- 
countered. There is one symptom inseparable from both — 
impairment of cardiac function — ^which may be so severe as 
to cause death, or so slight as to go unnoticed by the patient. 
The acute process is exempli&ed by the patient who is seized 
after little or no warning with intolerable constricting sub- 
sternal pain, requiring large doses of morphine, for relief. He 
may die suddenly at any moment. If he survives, he is apt 
to develop, in the course of a day or two, severe h4rt failure 
with small, feeble pulse and pulmonary congestion, fever and 
leukocjTosis. In the typical chronic process, heart failure 
comes on gradually, sometimes over the course of many venr. 
Such phenornena as angina pectoris, paroxysmal nocturnai 
dyspnea or disturbances m cardiac rhythm may occur A 
necropsy both these clinical types may be foLd tr. l 
coronar^^ occlusion in similar locations If we ^ ® 

U.. reason tor te remarkablMifference in fc beha™orftte 
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only explanation available is that it depends on the rapidity 
of development of the occluding process and the efficiency of 
collateral circulation. Most, but not all, of the patients who 
suffer from an acute stormy attack are found to have had acute 
thrombosis superimposed on a gradually developing occlusion 
resulting from arteriosclerosis. This has led to the use of the 
term “coronary thrombosis” in connection with these attacks. 
The term is not entirely satisfactory for two reasons: (1) 
thrombosis, although it may precipitate the acute attack, is 
but the capstone in the process of occlusion, and (2) throm- 
bosis cannot be found, and presumably has not occurred, in 
some of the patients who have suffered acute attacks. In the 
patient with no acute painful attacks except paroxysms of 
angina pectoris and in whom death results from gradual heart 
failure, coronary artery thrombosis is not often found at 
necropsy. Moreover, such a heart rarely shows massive infarc- 
tion but there is apt to be a mixture of scar and muscle tissue. 
These differences are foreshadowed by differences in the electro- 
cardiograms in the two types of cases. Although all coronary 
arteriosclerosis marches relentlessly toward cardiac failure, 
the cases in which acute episodes are superimposed on the 
slowly developing arterial process are apt to have a more dis- 
astrous course. This is because of the greater damage to heart 
muscle and the fact that this t5TDe of acute damage frequently 
leads to sudden death (ventricular fibrillation, cardiac rupture 
or embolism). 

A factor that doubtless influences the course of events after 
coronary occlusion is the condition of neighboring vessels. 
There is some evidence to indicate that when infarction de- 
velops it may depend not only on the size of the arter}' occluded 
and the rapidity of occlusion, but also on the patency of the 
vessels supplying the surrounding area. 

One question of considerable interest is the relationship of 
size of vessel occluded to the production of symptoms. A few 
years ago. Dr. F. C. Wood and I noted in animal experiments, 
which included clamping of coronary arteries, that the occlu- 
sion of small branches caused injury currents great enough to 
manifest themselves in the electrocardiograms. It is well 
known that occlusion of very small vessels without clinical 
heart disease is common after middle life. The thought has 
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often been expressed that some minor attacks nov, lab-led 
angina pectoris, although usually lasting longer than anmna 
and not precipitated by exertion, are really due to occln.~mn m 
small arteries. Some of the minor seizures of pam prior (o a 
major attack of coronarA’ occlusion may be of this nature. 
Sometimes minor and relatively transient elcctrocarfliograpnic 
changes are obserA'ed in association with such attacks .^ugee.-t- 
ing at least slight acute muscle damage. 

The most prominent symptom of acute coronary bcclinion 
is pain. It occurs in nearly every case in which infarctif>n. 
sufficiently large to be demonstrated by electrocardiogram, is 
present. Its characteristics have been described so often that 
it seems unnecessary to repeat them here. A few comment.'^, 
however, may not be amiss. (1) The pain is not always agon- 
izing or intolerable. The patient may continue at bis work 
thinking he has indigestion or some sort of congestion in his 
chest. Centering of the pain in the lower subslernal or epi- 
gastric region, especially w'hen temporary' relief is produced 
by eructation of gas, strengthens his belief that he has indiges- 


tion. (2) If a patient subject to attacks of angina pectoris 
develops a pain of the usual type, which, instead of subsiding 
promptly, lasts an hour or more, the possibility of coronary 
occlusion should be considered. Sometimes, however, patients 
subject to angina pectoris describe the pain during an attack 
of coronary occlusion as somewhat different in location and 


quality, as well as intensity and duration. (3) Although the 
pain is usually centered in the substemal region, with or with- 
out radiation, it may be greatest in the precordial region, the 
upper left breast, shoulders or arms (usually the left but 
occasionally the right or both), the neck or under the left 
scapula. There may be a complaint of mid or lower abdominal 
pain, but if maximum intensity of pain is in these areas, it 
IS due to something other than coronary occlusion. Severe 
upper nght quadrant pain is rarely if ever due to coronary 
ocdusion, although some tenderness and pain may develop in 
his region following an attack, due to congestion of the liver. 
<4) Studies made with Dr. F. C. Wood in the attempt to cor 

kcaring ™ ils auJJ S 1.'^™ 'O'"' 

V™ ‘a™ used in describing the 
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pain are that it is “constricting” or “viselike,” “burning” or 
“boring.” Upper substernal pain is often described as choking 
rather than constricting. Pain in the upper left chest or back 
is apt to be burning or boring. Pain in the shoulder, arm or 
jaw is often described as an intolerable ache. Pain in the pre- 
cordial region may give a sensation of fulness — as though 
something had become too large. 

One of the differences between angina pectoris and coronary 
occlusion is that after an attack of angina, the patient is apt 
to feel very much as he did before except that nervous indi- 
viduals often suffer from exhaustion as they do following 
various sorts of experiences; usually, however, during the days 
following coronary occlusion with myocardial .infarction, the 
patient looks sick, even though his attack of pain had been 
mild and he has continued working or at least has remained 
ambulatory. 

Fall in blood pressure may be quite prompt or it may be 
delayed twenty-four or forty-eight hours. The other well- 
known evidences of infarction such as friction rub, pulmonary 
congestion, fever, leukocytosis and acceleration of sedimenta- 
tion rate tend to make their appearance within the first three 
days. 

The diagnosis can be made clinically with a high degree of 
accuracy in typical cases of acute coronary occlusion with myo- 
cardial infarction, particularly after a few days’ observation. 
Many cases, however, are atypical; furthermore, the need for 
prompt differential diagnosis may be urgent. Under these 
circumstances, additional evidence is required, and this is 
furnished by electrocardiography. It is necessaiy to bear in 
mind, however, that the diagnosis of coronary occlusion, per 
se, cannot be made from the electrocardiogram. All the trac- 
ing can be expected to do is to reflect, more or less imperfectly, 
the electrical activity incident to the heart beat. Coronary 
arteries obviously take no direct part in the heart beat, although 
they supply the blood which makes it possible. Acute dis- 
turbances in this blood supply are apt to cause changes in the 
action currents of the myocardium which are revealed by 
changes in the electrocardiogram. Thus, the electrocardio- 
gram ydelds only indirect evidence of coronary^ occlusion. 
However, it has been learned that acute myocardial infarction 
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tends to cause characteristic electrocardiographic p3tteTn^ 
which, considered in connection with clinical finding?, make 
the diagnosis of coronarj^ occlusion practically certain. In 
some cases, ho^N^ever, the findings on the first elcclrocardin- 
graphic examination are inconclusive; under thc^c circum- 
stances, tracings must be repeated. Rapidly changing electro- 
cardiographic patterns, provided extrinsic causes such as drue 
effects are excluded, reflect rapid changes in the myocardium 
and may therefore furnish evidence of coronarx' occlusion even 


though the complete pattern of infarction docs not occur. 

During the past five years since we have used chest leads 
to supplement limb leads in electrocardiography, it has been 
found that if the clinical picture suggests coronary occlusion 
with myocardial infarction, and the electrocardiogram fails to 
confirm the diagnosis either by showing one of the tx^aical pat- 
terns or by rapid changes, the clinical diagnosis of infarction 
is almost certainly incorrect. 

Electrocardiography also has considerable value in the 
diagnosis of the chronic or healed stage of myocardial infarc- 
tion. This is particularly true of infarction involving llic 
anterior wall of the left ventricle. A pathognomonic electro- 
cardiographic pattern may persist for many years, altliough 
it often tends to fade out in time. The chest leads furnish an 
essential part of this pattern. When infarction occurs in other 
locations, the electrocardiographic pattern cannot be regarded 
as pathognomonic, although when considered in relation to the 
clinical history, it may be helpful in the diagnosis of old in- 
farction. 


A problem the practitioner has to face when dealing witii 
a patient in whom he suspects the presence of coronary occlu- 
sion, is whether or not to have an electrocardiogram made 
There are two reasons to make him hesitate: (1) the e.xnen^e 
to the patient, and (2) the possibility that an electrocardiogram 

may not help m the diagnosis but may actually lead to an 
incorrect diagnosis. ^ 


So far as the e^xpense is concerned i^ 
to have an electrocardiogram made than a roentaen”° 
ammation for suspected fracture, and even less if 
tion IS made at the patient’s home Thf. 

determining the presence or absence of coroL^^''?'’"" 

coronary occlusion 


IS 



996 


CHARLES C. WOLFERTH 


at least as important as recognizing fracture. Regarding the 
possibility that an electrocardiogram might actually lead to an 
incorrect diagnosis, some of the previous discussion is pertinent. 
There is no valid reason why an electrocardiogram, properly 
made and interpreted, should obscure the issue. Nevertheless, 
experienced workers in the field of heart disease not infre- 
quently see cases in which electrocardiography has been re- 
sponsible for a wrong diagnosis. Such errors are liable to be 
disastrous. 

There are various reasons for incorrect interpretation of 
electrocardiograms: (1) the technic of taking the tracing 
may be incorrect. This has been discussed so often that it 
should not be necessary to repeat it here. It may be pointed 
out, however, that in taking chest leads, the relative positions 
of a precordial electrode and the heart itself are important. 
Most of the work on standardization of tracings has been done 
with the electrode applied as nearly as possible to the apex. 
(2) The person interpreting the tracing may not be competent 
to interpret electrocardiograms. The remedy for this is ob- 
vious. (3) There may be failure to take into account all the 
factors necessary for electrocardiographic diagnosis. This is 
a far more common source of error than faulty technic or actual 
incompetence in interpretation. On logical grounds one might 
contend that electrocardiographic and clinical diagnosis should 
be completely divorced. There is no reason why the electro- 
cardiographer may not attempt an independent diagnosis as 
a preliminary procedure, if he so desires. He is on safe ground 
so far as the recognition of cardiac arrhythmias is concerned 
and also in cases showing the typical complete pattern of myo- 
cardial infarction. However, for adequate interpretation, con- 
sideration of all relevant data is essential. It is important to 
know whether the patient has taken digitalis, and, if so, the 
details of dosage. Such diverse factors as position of the heart, 
disturbances of thyroid function, the blood pressure, recent 
or active infection or debilitating disease or even certain ner- 
vous states may be cited as examples of conditions that need 
to be taken into account. In cases suspected of coronary oc- 
clusion, it is particularly important that the entire clinical 
histor>^’ should be reviewed so that all possible sources of error 
of interpretation receive consideration. Furthermore, if the 
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electrocardiogam does not support a clinical diagnosis of acuy' 
coronary occlusion, tracings should be made with an electrode 
on various parts of the precordium in an effort to detect injury 
currents. Two or three electrocardiograms a few days apart 
may be required. 

In summary' it may be said that the diagnosis of acute 
coronary occlusion depends first of all on careful histoiA’, ex- 
amination and sometimes repeated observations. Electrocar- 
diograms, including chest leads, should be made in all cases 
in which the diagnosis cannot be excluded by clinical .'^tudy. 
In some cases serial electrocardiograms are required. The 
interpretation of electrocardiograms should not be relegaterl 
to a technician, whether or not he has a medical degree. The 
tracing should be interpreted with full knowledge of all rele- 
vant clinical data available. If these conditions arc met, a 
physician familiar with the manifestations of acute coronary 
occlusion and conditions which may simulate it should make 
few mistakes in diagnosis. 

Treatment. — ^The first thing to do in an acute attack i.s 
to relieve pain if it is severe. Morphine is probablj’’ the most 
effective agent for this purpose, although pantopon or dilaudid 


may be used. The physician must depend on his judgment 
as to how much morphine is required. In some cases a single 
hjfpodermic injection of % to H grain is adequate. In others 
several injections may be required. The use of morphine is 
sometimes overdone; I have often suspected that the last un- 


necessary dose precipitated a fatal outcome. One does not 
need to give enough of the drug to abolish pain completely 
although it should be made bearable. Some patients continue 
to complain but if let alone will promptly drop off to sleep 
The application of heat all over the front of the chest is often 
helpful and may lessen the amount of morphine required 
The patient should be moved as little as necessary durintr 
an acute attack. If at home he should stay there unTess i E 
impossible to care for him. He should be placer! in S • 
mediately and, in addition to the use of measures fn m ^ 
of pain, he should be kept warm. He should nn/u 
by too many attentions. The illness should nnTu® annoyed 
as a social event calling for the presence of a h 

of relatives and friends. Nevertheless he Lould^n gathering 

lie snould be watched 
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every moment by a responsible person. Frequent hypodermic 
injections of supposed cardiac stimulants are very comforting 
to the family and give them a feeling that something is being 
done. It would be better for the patient, however, if most of 
these treatments were distributed among the members of the 
family who want action. Concentrated glucose solutions by 
the intravenous route may have some value in relieving pain 
and helping to support the circulation. It is desirable that 
further critical study be made of this procedure. Intravenous 
injections of aminophyllin are recommended by some writers 
although its value is not yet established. It is said to have 
been highly effective in relieving pain in certain cases. 

The oxygen tent is being used more and more in the treat- 
ment of acute coronary occlusion. Oxygen seems to have some 
value in relieving pain although the results are not spectacular. 
It is also useful if there is shortness of breath or cyanosis. 

Treatment must be individualized not only during the 
initial stages but thereafter as well. AH patients should be 
kept in bed, but concessions must occasionally be made to those 
unable to use a bed pan successfully. These patients may be 
permitted to use a commode by the side of the bed. How long 
patients should be kept in bed is largely guesswork. Prob- 
ably those without definite evidence of infarction, or only slight 
evidence of infarction and favorable clinical course, may be 
permitted to begin sitting out of bed in four weeks. Some 
patients must be kept in bed for much longer periods. In such 
cases the course of the erythrocyte sedimentation rate may be 
helpful. A return to normal rate may be interpreted as a 
favorable finding. 

The care of the gastro-intestinal tract is important. Dur- 
ing the time the patients feel ill, there is usually little disposi- 
tion to eat heartily. In any event, however, it is well to keep 
the diet low in bulk and caloric value. Frequent small feed- 
ings, 4 to 6 daily, are preferable to normal-sized meals. Dis- 
tention is often a troublesome feature. It may be treated by 
the application of heat or turpentine stupes, rectal tube, daily 
enema, or small doses of salines or castor oil. Drastic purga- 
tion or pituitary extracts would better be avoided. 

Sleeplessness is often a problem. If it is due to cough, 
shortness of breath or discomfort in the chest, codeine or a 
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small dose of morphine is apt to be eftectivc. ^ Olhcrvri- - 
bromides or small doses of barbiturates may be tried. 

The question always arises as to whether ammophyllm 
should be used. Animal experimentation appears to slu'w 
that it is an effective coronary vasodilator. Furthermore, d 
has been maintained that myocardial infarction produced m 
animals by ligating coronary' vessels is apt to be less cxten^vc 
if aminophyllin is given throughout the period of the experi- 
ment These facts afford a logical basis for its use. Never- 
theless, considerable experience in giving the drug has thus 
far failed to convince me that it has much value in the treat- 
ment of acute coronar^f occlusion. Furthermore, some patients 
do not tolerate it well. The gastric symptoms are well known. 
It may also cause bladder irritability, restlessness and cardiac 
palpitation. 

Physicians often ask what they should do in the event of 
sudden collapse of a patient who has suffered coronarv' occlu- 
sion. Sudden collapse may be due to one of a variety of 
mechanisms. In dogs, sudden deatlr, following ligation of a 
coronary vessel, is practically always due to ventricular fibril- 
lation; there is reason to believe that this is the most frequent 
cause of sudden death in patients who have suffered acute 


coronary occlusion. When ventricular fibrillation occurs, it is 
probable that events move too quickly for therapeutic action 
even though any could be effective. Embolism from an intra- 


ventricular thrombus or rupture of the infarct may also cause 
sudden death. However, as is well known, the patient may 
survive embolism unless it deprives a vital structure of its 
blood supply. Furthermore, if an infarct ruptures through the 
intraventricular septum, the patient may survive. These two 
conditions may, but do not always, cause sudden collapse The 
onset of paroxysmal tachycardia, of which the most common 
IS paroxysmal auricular fibrillation, may also cause collanse 
particularly in seriously ill patients. However man,, 
suffer collapse without any obvious cause exceot 
failure. The value of various lestoraUve 
treatment of sudden circulatory failure is Lt rl 
lished. Intramuscular injection of caffeine soT 
and intravenous injections of concentrated glucnt 
times appear to have some value ^ g'Ucose solutions at 
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The question of digitalis therapy in the treatment of acute 
coronary occlusion is frequently raised. There are at least 
two indications for its use: (1) prolonged paroxysms of 
auricular fibrillation, and (2) severe heart failure threatening 
the patient’s life. It must be given cautiously since there is 
reason to believe that full dosage of digitalis is apt to be 
dangerous. On the other hand, the effect must be prompt if 
it is to do any good at all. A modification of the Eggleston 
method, administering half the recommended dosage during the 
first twenty-four-hour period, may be used. Fortunately, only 
a small minority of cases require digitalis. 

Some observers favor the use of small doses of quinidine 
two or three times a day in the hope that it wiU prevent ven- 
tricular fibrillation. Its use at the present time is empirical. 
We do not know with any certainty, whether quim’dine will 
prevent ventricular fibrillation in patients with coronary occlu- 
sion, nor if it does, what dosage is necessary or what other 
undesirable effects it might produce in these very ill patients. 

One of the most important duties of the physician is guid- 
ance of tlie patient after allowing him out of bed. The objec- 
tives at this time are to do everything possible to help him to 
recover his strength and to prevent recurrent attacks. The 
procedures are empirical. It seems sensible to increase activi- 
ties slowly and well within the limits of the individual’s 
tolerance. He should accept restrictions in his regimen. If 
he complains about this, one may reply that his former way 
of living led him into trouble; that if he wants to cooperate in 
the attempt to avoid further trouble of the same nature, he 
must five differently. This includes abstemious habits of 
eating, care of the gastro-intesb'nal tract, abundant rest and 
relaxation, and cutting down on work to the point where hurry 
and the tension that goes with it, are eliminated. There is 
little knowledge but much difference of opinion regarding the 
effects of tobacco and alcohol. Under these circumstances, it 
seems prudent to adopt an attitude of caution. After all, one 
cannot go far wrong in counseling good habits. 

The followdng points may be made regarding alcohol: 
while small amounts of alcohol late in the afternoon or before 
dinner may be useful in certain individuals, it should not be 
taken before meals by those who have difficulty in curbing 
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their appetite for food, nor by those in whom it has a tendency 
to disturb the gastro-intestinal tract. Liberal consumption o 
alcohol is unwise, if for no other reason lhan its tendency to 
make the user relax his regimen in other directions. 

There are some statistical data which appear to show that 
tobacco is of little or no importance as a cause of coronaiy- 
occlusion. There is no doubt that coronar>^ occlusion may 
occur in individuals who have used only small amounts of 
tobacco or none at all. On the other hand, it seems to occur 
often in those who have been persistently hca\w smoker.'- over 
long periods of time. However, even if a statistically sitmifi- 
cant relationship could be established, it would not necessarily 
prove that tobacco had caused the coronarj^ di.'^case or accident. 
It might be that some underlying neremus or metabolic tendency 
had been responsible both for the heavy smoking and the 
arterial disease. However, excessive use of tobacco docs cause 
a tendency to fatigability, increased pulse rate and irritation 
of respiratory mucous membranes and in some individuals in- 
creased nervous tension, disturbance of gastro-intestinal func- 
tions and increased consciousness of heart action. Certain 
patients state that their tendency to attacks of angina pectoris 
is distinctly less when they do not smoke, although many note 
no difference whatever. In view of these facts, I think tliat an 
attempt should be made to have patients avoid tobacco after 
an attack of coronary occlusion or at least use it sparingly. 

It has seemed to me that in general those patients do bc.st 
w 0 accept their handicaps philosophically and at the same 
time lead a careful life, avoiding bad habits and excessive 
newous or physical strain. Those who are able to retire from 
ac ive e and are content to do so, should be encouraged in 

shoulTr^^ unable or unwilling to retire, 

essentials”^^ activities carefully and prune out the non- 

patients who have suffered from coro- 

grSt anlTat attacks is 

theless e^ectation of life is far from good. Never- 

a number of y^rT It istft^^u 

^uch favorable cases to del instances of 

err 
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MISSED CARDIAC DIAGNOSIS 

Cardiac disease is difficult to diagnose at times because it 
has siTOptoms which are common to many other functional and 
organic disturbances of the body. Among the disorder*; rc'^cm- 
hhng heart affections are those arising in the pulmonar\-, renal. 

systems and in the gastro-intestinal and biliarv 
Sland frequenUy is rencctcd 
"^^^bidity and mor- 
the mediL^n^ constantly arc challenges to 

Functional diseases of firr ‘^°"ditions resembling them. 
dEease to prevent unnpr separated from organic 

where not warranLr restricting phj^sical activity 

fc^ul'rcrnt'T f f “*> "*>* infrequcmly 
for missed diagnoses^ \naripn ****" *oo responsible 

failure to reco^ize cardiac ^^^cilities may account for 

foms, physical findings and an ewt ^>'"’1’’ 

^ssible a correct dffignosis of a^i i "’"be 

afJT^ical case E one in whir?, ^ coronary occlusion, 
mussed. ^bich a correct diagnosis may be 

°ften\bse“f STe°”JLe^ ‘''"d 

orrect diagnosis, pain in +l ^^^^^rit evidence to make a 
<^rpreted as being due to some dS^^'^ incorrectly in- 

Pailure to diagnose cnnriif^^^^^^ fban of the heart 

Sr ” “ay ptvt ;® proved t be 
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the gastro-intestinal features subside may result fatally, be- 
cause the condition was diagnosed as acute indigestion. In 
other instances the functional disturbances in the mechanism 
of the heart may be considered as serious. Numerous restric- 
tions unnecessarily imposed upon the patient, especially as to 
physical activities, may continue a cardiac neurosis. 

It is extremely difficult at times to obtain an accurate de- 
scription of the character of the pain or abnormal sensations 
complained of by the patient. Thus is emphasized the im- 
portance of continuing at length the discussion of the symptoms 
as to their character, location, duration and factors bringing 
on the distress or pain, its relation to effort and rest and 
whether it comes on during sleep. Pain or discomfort of a 
serious nature is usually substernal in location and accom- 
panied by dyspnea if it is cardiac in origin. 

If this substernal pain is precipitated by effort and is of 
short duration and is relieved by rest or by the taking of 
nitrites, the diagnosis of angina pectoris can be made without 
much doubt and a cardiac diagnosis not missed. 

Pain or distress of a similar nature not brought on neces- 
sarily by effort, continuous, not relieved promptly by rest, or 
by the use of nitrites, and associated with shock and dyspnea, 
must be regarded as probably due to acute occlusion of the 
coronary artery. Within twenty-four hours this patient will 
have developed a systemic reaction to the interference with the 
coronary circulation manifest by an ashen gray color of the 
skin, the presence of fever, a leukocytosis, a variation in the 
pulse rate, usually increased (occasionally slow due to an ac- 
companying heart block) with or without an arrhythmia. The 
systolic blood pressure gradually becomes lower. The presence 
of these symptoms and signs with a full knowledge of the 
nature of its onset with the presence of serial electrocardio- 
graphic changes in the RST complexes and T and Q waves 
warrants a definite diagnosis of acute coronary occlusion. The 
diagnosis may be missed if the patient comes under a phys- 
ician’s care without being given a clear history of what trans- 
pired previously — as an example: 

M. A., age fifty-four years, longshoreman, brought to the 
receiving ward of the hospital, giving a rather incoherent his- 
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tory of having had an attack of grip during the previou? ^.cek 
and of being given whisky and quinine to relieve his sv-mptoms. 
which were cough and general chest pains. The physical ex- 
amination revealed nothing but the presence of numerous small 
rales throughout both lungs, but no definite area of consolida- 
tion. His temperature was 101.4° F., the pulse rate ua> regu- 
lar and. 100 per minute and the blood pressure 140 100. 
Albumin and granular casts were present in the urine. The 
leukocyte count was 11,000. The patient seemed to improve 
clinically but the fever and the cough continued and two days 
after admission he died suddenly'. Autopsy showed a rup- 
tured heart through an area of infarction of the anterior wall 
of the heart. The patient was too ill to give a clear history 
of the onset or attached little invportance to the substernal 
distress, if present at the onset of his illness. The heart during 
life appeared normal on physical examination. 

Dyspnea^ sudden in onset and gradually improving with 
rest in bed, may be the only initial important symiptom and 
so overshadow the substernal pain (which if present), was 
not severe enough to be recognized by the patient. A leuko- 
cytosis, an increased pulse rate and a declining previously 
known high systolic blood pressure may be evidence of an 
acute coronary artery occlusion. 


Nocturnal dyspnea severe enough to cause a patient to sit 
up in bed to secure relief, accompanied by wheezing sounds in 
the chest may, unless promptly reported to a physician, be 
diagnosed bronchial asthma. The symptom-complex of fever, 
leukocytosis, shock, prostration and ashen gray color of the 
skin following this nocturnal attack of dyspnea should make 
one suspicious of the presence of coronary artery' occlusion 
Dyspnea occurring during the night with hy'pertension, unless 
thought of and measures taken to restrict phjrsical and’mental 
activity may be a forerunner of acute coronary' occlusion 
Tachycardia with or without the Presence of Arrhvth 
mia.— .\ young adult complaining of tachycardia 
without evident enlargement of the thyroid gland ma 7? 
ojrrectly diagnosed hy'perthyroidism. Two^ or 

.achycard,a. In a number o! cardiac paUenCricu', 
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lation may be present, with or without symptoms and signs of 
congestive heart failure. The increased heart rate as a result 
of hyperthyroidism often is responsible for the onset of au- 
ricular fibrillation. The effective treatment of hyperthyroid- 
ism results in slowing of the heart rate and usually normal 
sinus rhythm returns. The administration of quinidine sulfate 
is often helpful in restoring a regular rhythm. Should the 
classical treatment usually effective for the h3q3erthyroidism 
fail, one can usually be certain the tachycardia is due to myo- 
cardial weakness rather than to an overactive thyroid gland, 
even though a goiter be present with only a slightly elevated 
basal metabolic rate. 

Tachycardia occurring in paroxysms, sudden in onset, not 
influenced by posture and sudden in cessation is correctly recog- 
nized as simple paroxysmal tachycardia usually not associated 
with organic heart disease, but may accompany acute coronary 
occlusion. 

The heart rate which is irregular in force, rate and rhythm, 
becoming increasingly so by effort after showing a pulse deficit 
in the imtreated patient is due to auricular fibrillation. 

Premature contractions are responsible for an irregular 
rate depending on the frequency of their occurrence. They 
may be recognized at times by their disappearance with exer- 
cise and reappearance when heart rate becomes slower. This 
is not uniformly so, especially if they are associated with or- 
ganic disease of the heart and hypertension. 

A less common occurring tachycardia is sudden in onset, 
usually associated with marked coronary sclerosis or with acute 
coronary artery occlusion. This form of rapid heart rate is 
known as paroxysmal ventricular tachycardia and is recog- 
nized by the occasional interruption of the tachycardia by 
missed beats or a weakness of the heart sounds noticed only 
by auscultation. The recognition of this arrhythmia is im- 
portant because the use of quinidine is often effective in caus- 
ing the condition to disappear. 

Pulmonary Edema. — Patients may become dyspneic with 
subsequent cough which quickly becomes productive, frothy 
and blood-stained and is accompanied by other alarming 
symptoms. Signs of acute myocardial failure result fatally 
in a brief space of time from acute pulmonary edema. 
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These patients on previous occasions may have suffered 
mild attacks of cough, dyspnea and wheeze to which they paid 
little attention, believing it to be asthrna, but which eventualh* 
proved that the left heart failed with an accumulation of 
edemal fluid in the lungs. Recognition of this possibility will 
avoid missing cardiac diagnosis. 

Psychoses. — An active middle-aged patient, mthout a 
definite historj’^ of substernal distress or pain, presenting a 
psychosis, sudden in onset, especially if accompanied by sjanp- 
toms of shock and an ashen gray color of the skin may be the 
result of a disturbance of the circulation of tlie blood due to an 
attack of acute coronary artery occlusion. 

The history of previous attacks of substernal pain prob- 
ably anginal in nature followed by the clinical picture of a 
psychosis may be shown by electrocardiographic examination 
to be due to the presence of an acute coronary infarction. 

Many of the psychoses give a history of recently having 
passed through a period of mental shock and strain. Such 
etiology can be responsible for both conditions and one can 
readily fail to recognize an attack of coronary occlusion as the 


real cause and without suitable medical treatment it may 
terminate in sudden death. Cardiac diseases may be respon- 
sible for psychoses. 

Hemiplegia. — Patients may be ill with the symptom-com- 
plex of fever, dyspnea, cyanosis and cough for several weeks 
and suddenly develop a hemiplegia. 


The paralysis may be the result of an acute coronary arterj' 
occlusion with the mural clot over the area of infarction form- 
ing a source of emboli. The absence of typical signs and symp- 
toms of recent infarction of the myocardium may mislead one 
As to the correct diagnosis, until the hemiplegia occurs the 
possible etiologic factor may be overlooked 

Peri^rditis.-The presence of the symptom-complex of 
fever ^vith signs of a pen^rditis in an elderly person alwavs 
should make one suspect the presence of acute coronary artefv 
occlusion being the underlidng cause. The symptoms ^ 

may be U-pwal in character and if the infarction ; 
diaphragmatic surface of the heart the pain mp T 
shoulder lop tj-pe. Pain in the shoulder should no^ beMS 
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as a local process without considering the possibility of it being 
cardiac in origin. 

Hemoptysis. — ^Not infrequently blood spitting accom- 
panies cardiac lesions as the result of passive congestion of the 
lungs. Many of the infective processes, neoplasms and ulcera- 
tive conditions in the lungs are associated with dyspnea, chest 
pains and cough. The possibility of blood spitting being 
cardiac as well as pulmonary in origin calls for a very careful 
investigation of the heart which otherwise may result in incor- 
rectly attributing the blood spitting to a lung lesion in the 
presence of congestive heart failure as the result of mitral 
valve damage. 

The pulmonary lesions when tuberculous in origin are com- 
monly located at the apices of the lungs. Areas of bronchiec- 
tasis may be found in any location in the lungs but not 
infrequently they are located at the bases, the distribution of 
the lesion being similar to those found in congestive heart 
failure. 

Hemoptysis in the presence of a well-defined presystolic 
murmur and thrill in the mitral area practically excludes ac- 
tive pulmonary tuberculosis. 

Ascites with a Heart Murmur Present. — The presence 
of ascites and valvular lesions of the heart are not necessarily 
the result of congestive heart failure. A young married 
woman, twenty-four years of age, noticed her abdomen gradu- 
ally increasing in size. She consulted a physician who, upon 
examination, found her lungs clear and resonant throughout, 
the area of cardiac dulness was normal in outline and a pre- 
systolic thrill and murmur were present in the mitral area. 
The heart sounds occurred regularly and were of good quality. 
The liver could not be definitely outlined due to the presence 
of considerable amount of ascites. Slight pretibial edema was 
present. The blood pressure was 120/80, temperature 99.6° 
F., the respirations 26 per minute and the radial pulse 76 per 
minute. The patient was more comfortable lying flat on her 
back than sitting up. This observation with the normal lungs, 
heart rate and rhythm, with the presence of fever, by a process 
of elimination it was thought that the cause of the ascites and 
other signs and symptoms would be found in the abdomen. A 
small central incision under local anesthesia was made by a 
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surgeon, relieved the ascites and revealed the presence nf vridc- 
spread miliar)^ tuberculosis ol the peritoneum. With prnpfr 
convalescence obtained for the patient her health v.as re^torcf 
and she has enjoyed excellent heaUh wth the mitral Icsmn 
present and vrell compensated for, since 1921. 

PnlmoDaiy Embolism.— The slovdng of the circuhtion 
in patients following long confinement to bed, postopcrativcly. 
in the treatment of fractures of the neck of femur or vertebrae 
and in chronic illness, may result in phlebitis occurring in pre- 
\nously varicose veins or in apparently normal veins. From 
these inflamed veins ofttimes clots are liberated and act 
emboli passing through the right heart into the pulmonar>- 
arterjf and its branches. If the clot is of sufficient siac death 
may occur immediately. At other times clots smaller in siae. 
not sufficient in size to occlude the larger branches of the 
pulmonary arterv^ may lodge in the substernal region. The 
s3Tnptoms of shock with cymnosis and substernal pain make up 
this clinical picture. The symptomatologj' and signs may thus 
be very similar, early in the course of pulmonary' embolism 
and acute coronary artery occlusion, but wdthin twenty-four 
hours in the pulmonary embolism, if the patient surc'ives, cough, 
expectoration, usually frothy and blood-tinged, occurs with 
continued degree of cyanosis and distention of the veins of 
the neck. 

Electrocardiographic changes of myocardial weakness are 
present in both conditions but typical electrocardiographic 
findings are never present in pulmonary embolism, important 
early in the making of the correct diagnosis of coronarv' 
thrombosis. 


Paroxysmal Attacks of Pain in One or Both Arms — 
Xeuritis-like pains in the left arm or both arms not necessarilv 
referred from the substernal or precordial region The referred 
pain experienced in the left arm only, the right arm only or to 
both arms is so well known in association with an athek of 

angina pectoris or acute coronary artery occlusion as to reauire 
little comment. ^ require 


The occurrence of this pain in both nrmr . 
awaken the patient from his sleep during 
symptoms of shock present, and requiring 
injections of morphine sulfate V grain at ^ uv ”^°^ermic 
vou Sram at half-hour intervals 
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to afford relief, subsequently was proved to be due to an attack 
of acute coronary artery occlusion. Substernal distress was 
not severe enough to attract attention, nevertheless the diag- 
nosis of acute coronary occlusion could have been readily 
overlooked but for serial electrocardiographic examinations. 
Although many instances of paroxysms of pain in the arms are 
not severe enough to produce shock with or without substernal 
distress and dyspnea, its presence in an individual more than 
forty years of age should be regarded as suspicious (possibly 
associated with coronary artery disease) until excluded by 
clinical observation and electrocardiographic examination. 

Convulsions and Temporary Loss of Consciousness. — 
Numerous instances of generalized convulsive seizures may 
occur in patients and be incorrectly diagnosed as to the 
etiology. These attacks may have been reported to a phys- 
ician without the latter having had an opportunity actually to 
observe them. A diagnosis of epilepsy frequently has been 
made because the examination of the heart between attacks 
proved normal. An opportunity to observe the patient during 
an attack or an electrocardiographic study at that time may 
have revealed ventricular standstill, a prolonged PR interval, 
complete heart block or the special manifestation of heart block 
described as Adams-Stokes S5mdrome. Unless the physician 
has observed the attack and noted the condition of the circula- 
tion during the convulsion he is not warranted in making a final 
diagnosis of epilepsy. It is important to exclude every form 
of heart block with its resulting anoxemia by an electrocar- 
diographic study before an etiologic diagnosis is made of any 
convulsive seizure or loss of consciousness. 

Acute indigestion has been a term that has frequently 
masked underlying cardiac pathology. Considerable attention 
has been directed to the differential diagnosis between acute 
coronary occlusion and an acute surgical or medical condition 
in the abdomen. Ruptured peptic ulcer, gangrenous gallblad- 
der or gallstones or renal colic, acute pancreatitis, acute appen- 
dicitis, acute lead poisoning, crisis of locomotor ataxia have 
been incorrectly diagnosed when the subsequent course of 
events proved the condition to be due to acute coronary 
occlusion. 

Of importance is a previous history of similar attacks of 
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heart pain associated witli various degrees of shock, an ashen 
gray color of the skin rather than pallor. In coronarv- occlusion 
the distress is usually beneath the sternum and in conditions 
arising in the abdomen the location of the distress is lover, 
even though in the epigastrium. Epigastric pain is not re- 
ferred to the arms such as may be pain cardiac in origin. 

Subacute Bacterial Endocarditis. — The ven,' first symp- 
tom or physical sign resulting eventually in the diagnosis of 
subacute bacterial endocarditis maybe an embolic phenomenon, 
such as in central retinal arterj’^ causing partial blindness, in the 
brain causing interference of the function centrally controlled 
in the area in which the embolism lodged. The pain over the 
splenic area may be traced to an embolism lodging in the spleen. 
The subacute arthritis may be the outstanding Sinnptom of a 
subsequently recognized subacute bacterial endocarditis. 

The findings upon examination of the urine of the presence 
of blood, albumin and casts may be discovered to be due ulti- 
mately to emboli lodging in the kidney from subacute bacterial 
endocarditis. 

Fever-free stages as well as bacteria-free periods in the 
course of subacute bacterial endocarditis may temporarily de- 
lay the recognition of the presence of subacute bacterial endo- 
rarditis. The fact that this may occur should be of assistance 
in recognizing heart conditions, which otherwise can readily 
be missed. 
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THE DIAGNOSIS AND TREATMENT OF SYPHILITIC 
AORTITIS 

The best work in the field of syphilitic cardiovascular dis- 
ease is done by the combined effort of cardiologists and syphil- 
ologists, rather than by either alone. The average practitioner, 
despite his inevitable and constant contact with tlie field of 
syphilis, flounders helplessly in the morass of technic and 
technicalities which the field of cardiovascular syphilis of 
necessity involves. The internist, hyperacute toward one or 
another aspect of the confusion border line, has been shown 
repeatedly by autopsy evidence^ to have perished ignomini- 
ously between the diagnostic hay-bales of rheumatic aortic 
disease and sj^ihilitic aortic disease. It would therefore be 
both unseemly and indiscreet for us not to credential ourselves 
in presenting this subject by reference to F. A. Willius and to 
C. G. Wolferth, who though they have not directly partici- 
pated in the present discussion, have contributed at least alter- 
nate vertebrae in its backbone by supplying the fundamental 
expert knowledge of the pathologic physiology of the heart 
and aorta, and the physical diagnostic proficiency necessaiA- 
to the weighing of the difficult questions which so constantly 
arise in the individual case. The roentgenology of the field 
^ now sufficiently at the command of the cardiologist to make 
Inm a preferred referee for this part of individualise study 
(nr the cardiologist’s knowledge of the functional behavior of 
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the aorta, as depicted in the movements of the shadow, is at 
least fully as important as the mere mensural estimation of 
the shadow itself. 

The problem of xmcomplicated syphilitic aortitis, if it is 
to be recognized in the uncomplicated stage, is as difficult as 
it is critical. Too much emphasis cannot be placed on the 
statement that when a regurgitant aortic lesion, a hugely 
dilated heart, or a pulsating aneurysm is identified, somebody 
has fallen down on his job. For that reason, and because it is 
so fundamentally important that we drill ourselves constantly 
in the preventive outlook toward syphilitic cardiovascular dis- 
ease, little is said in this presentation about the treatment of 
advanced and consequential syphilitic lesions of the heart and 
aorta. They constitute, we hope, the medicine of a passing, 
rather than a future generation. 

A discussion of diagnosis and treatment in this field needs 
a minimal statistical background. It can be drawn almost 
entirely from two sources, with a third we hope to be added 
in the not-far-distant future. Bruusgaard" has, subject to cer- 
tain inevitable limitations of material and method, portrayed 
quite clearly the biologic course of untreated syphilis with re- 
spect to the cardiovascular system in man. This form of in- 
volvement was not recognizable in untreated living patients 
within the three- to ten-year observation period, dating from 
onset of infection; appeared in only 1.5 per cent in the ten- 
to twenty-year group; sprang into recognition to the e.xtent 
of 10 per cent in the twenty- to thirty-year group, and 12.5 
per cent in the thirty- to forty-year group. Bruusgaard’s 
methods, painstaking though they were, could not avail them- 
selves fully of criteria of diagnosis which recent work by 
roentgenologists, cardiologists, internists and syphilologists has 
tended to emphasize. Granting to our newer material a 
reasonable though not as yet exactly determined validity, it 
appears, using the figures of the Cooperative Clinical Group 
embracing 907 American patients receiving any and every 
form of treatment used by the investigators, that from 1916 
to 1931, 0.7 per cent developed outright cardiovascular syphilis 
in the three- to ten-year period after infection; while 1-3 per 
cent developed a suspicious sign in the form of dilated aorta. 

In the ten- to twenty-year period 5.8 per cent of the patients 
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developed definite aortitis, and 4.6 per cent additional v.crc 
open to suspicion. The difference between 10.4 m the Co- 
operative Clinical Group series and Bruusgaard’s 1.3 per cent 
of aortic change or involvement represents possibly, though 
improbably, an advance in time of onset of sjiihihtic aortic 
disease under modern conditions of treatment. Far more prob- 
ably, however, it represents the effect of employing for diag- 
nosis physical and roentgenologic criteria which Bruusgaard 
did not use. Thus, despite Ganger’s^ debatable contention of 
premature onset and the unsettled ejuestion as to whether our 
present criteria for early diagnosis genuinely represent the 
onset of syphilitic as distinguished from other forms of aortitis, 
we find ourselves obliged to use, for lack of anything better 
at the moment, a group of diagnostic symptoms and signs 
presently to be given that may prove, within the next several 
years, to have been the hotly controversial, rather than the 
coldly rational end of the diagnostic poker. Such a contin- 
gency we must accept with what grace and humility we can. 

The Pathologic Physiology of Syphilitic Aortic Dis- 
ease. — One is materially assisted toward an understanding 
both of the possibilities and the perplexities of diagnosis in 
the preventive period of syphilitic great vessel disease by an 
informal review of the pa&ology. There are a number of 
reasons for describing the syphilitic involvement of the aorta 


as a periaortitis and mesaortitis, the former as the probable 
initial phase.®’ ® The more closely one studies roentgenolog- 
ically and symptomatically the phenomena associated with 
therapeutic testing and clinical improvement in aortic syphilis 
with relief of symptoms accompanied by paradoxical increase 
of signs, the more is one led toward the belief that an inflam- 
matory process in the mediastinal tissue around the aorta 
quite as much as one within its wall, is essential to the ex- 
planation of much of the symptomatology and diagnostic signs 
The inflammatory changes in and about the aorta achieve 
their importance not only through their effect as such on tL. 
V0.s.el_ wall, but through their loealiou rriih reject ?o 1 
heart.’ The neater the infiltraUve process is to the aortic tine 
Ac Braver .s the s.tuation oi the patient and the morreer S’ 
IS the development ot regurgitation and o{ myocardial h 
way oi coionar,., injury in the individual case. On 



IOl6 JOHN H. STOKES, LEONARD E. ANDERSON 

hand, the higher up the ascending portion of the aorta or the 
arch itself is involved, the more probable is the development 
of aneurysmal change through the effect of an intact aortic 
valve in maintaining diastolic pressure against a weakened 
vessel wall." Thus it comes about that disease of the root of 
the aorta is in general of graver prognosis, granted an approx- 
imately equal date of recognition, than is disease of the upper 
ascending or arciform portion of the aorta. In general aneu- 
rysm, reasonably early discovered, is not incompatible with 
long and effective hfe. Disease of the bulb, however, with its 
involvement of valve cusps and coronary orifices, has a pro- 
found element of unpredictability and may, despite every 
therapeutic precaution, be found to eventuate in serious struc- 
tural damage followed by marked limitation of working 
capacity and an easy transition into dilatation, breach of com- 
pensation and myocardial damage. 

The roentgenology of early aortic disease, whether arterio- 
sclerotic, rheumatic or S5^hilitic, owes much of its differential 
interpretation to the foregoing considerations. The increase 
in density of the aortic shadow can be recognized in both 
arteriosclerosis and in syphilitic aortitis. The age factor 
seems frequently to be invoked to distinguish the two. Ap- 
parently the arteriosclerotic type of change, with its tendency 
to calcification, less likely to occur in the syphilitic aorta,® 
leads to a wider, denser but more rigid tube than does the 
S5q)hilitic inflammatory infiltrate with the weakened fibrotic 
wall to which it gives rise. Dilatation, with increased pulsa- 
tion, together with an increase in density out of proportion to 
the patient’s arteriosclerotic age expectancy, suggests, there- 
fore, though it does not alone establish, a syphilitic type of 
pathologic process.®’ This we take to be the gist of the 

discussions which have marked consultation reports of car- 
diologists who personally examine with the fluoroscope the 
aortas of patients we have referred to them with the syphilitic 
differential problem in mind. 

As in the roentgenology, so in the physical diagnosis; the 
pathologic physiology' of aortitis, sy^philitic or otherwise, makes 
rational the critical findings on physical examination which act 
as suspicion arousers and guides to ultimate diagnosis. Again, 
the higher in the ascending aorta the involvement reaches its 
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maximuni, the feiN’er ^^Tll be the early symptoms of rvhidi Oic 
pabent complains. The symptom atologN’ of early 
aortitis is more apt to be symptom atologr' of the bulb.^ 1 he 
sense of precordial stress, anginoid pain, actual anginal seizure.', 
dyspneic storms, especially nocturnal, and the signs of fading 
heart, are in the main expressions or sequelae of bulbar aortic 
disease. Aneuti'sms present, in place of the symptoms and 
signs of cardiac embarrassment, the rather late-appearing ear- 
marks of localized pressure— pain and the malfunction of 
special structures within the thorax. It is not suggested that 
the two processes are mutually exclusive, but in the main it 
is probably true that disease of the bulb with the breakdown 
of the valve is what saves the patient from aneurysm, only to 
bring him to an earlier death by the circulatoin,^ load thrown 
back upon an impaired heart. 

The physical signs of aortitis and especially of 5 >’philitic 
aortitis are easier to remember if one keeps the pathologic 
physiology in mind. Accentuation of the aortic second sound, 
as compared with the pulmonic, and a definite tonal change in 
its quality, is perhaps also expressive not of damage to the 
valve so much as change in the vessel wall, both in rigidity 
and texture, as in the case of the murmur according to experi- 
ments such as those of Reid.^^ Just what it is that makes the 
difference between the flat accentuation of the aortic second 


sound in arteriosclerosis, as distinguished from the hollow 
drumlike tambour quality of the aortic second sound in syphil- 
itic aortitis, pathologic physiology and autopsy observation 
do not as yet disclose. The question as to whether the 
clinical differentiation of these two tonal qualities rests on 
valid observation, no mere syphilologist can undertake to 
answer, but the consensus of cardiologic opinion concerned with 
srpMitic aortitis is that the tambour or drumlike chanee in 
quality has definite significance for syphilitic origin ^ 
'\Tcn it comes to the mterpretation of murmurs as dis- 
tinguished from tonal quality, one enters a far less rl^nrl 
Illumined field. The chronologically initial 
murmur representing changes in valve or wall is indeed f 

uncertain etiologic significance. Among the ^ ^ 

ot ,hc hcan i, may all too eas™"if 

venous diagnostic misinterpretation That t ! 

-tnat It can be a product 
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of arteriosclerotic change is undeniable. That it can equally 
well be produced by sjqDhilis is equally undeniable. The stand 
apparently taken by many practicing physicians that no in- 
terpretation can be placed on such a murmur until it is accom- 
panied by the diastolic murmur of regurgitation or by an 
Austin-Flint is, however, pressing the issue to the point where 
preventive considerations are forced to yield entirely to an 
academic diagnostic dispute. If one is to wait for diagnosis 
until regurgitation develops in a sjqDhilitic aortitis, he has 
waited too long. 

The weighing of the arteriosclerotic against the syphilitic 
factor in the interpretation of an aortic systolic murmur is not 
unlike the weighing of density and pulsation changes under 
the fluoroscope. Age factors, the general arterial tension and 
state, the tonal quality of the second aortic sound, variations 
produced by position, especially intensification on leaning for- 
ward, and above all the recurrence, time after time in physical 
examination, of essentially the same group of signs, would seem 
to us to have more importance in the diagnostic evaluation 
than the mere S}^tolic timing of the murmur as such. 

All interpretations of early signs of syphilitic aortic disease 
involve an appraisal of concomitant and collateral manifes- 
tations in the patient.^® Thus again youth, for example, when 
accompanied by evidence of premature cerebral vascular dis- 
ease for which there appears to be no familial and no essential 
hypertensive basis, increases the presumption of syphilis. 
Familiarity with the various clinical pictures of neurosyphilis 
and a pushing of the routine medical work-up of a doubtful 
case to the point of examining the spinal fluid, may not infre- 
quently assist in attaching the aortic picture by inference di- 
rectly to a syphilitic etiology. On the other hand it is quite 
as necessary to be familiar with collateral arteriosclerotic 
manifestations in the nervous system. It is important, too, 
to realize that time is not the only thing which brings arterio- 
sclerosis as distinguished from active syphilitic inflammatory 
disease of the vessels into operation in a given case. Arterio- 
sclerosis is possible in comparatively young persons and arterio- 
sclerotic change is a reasonably expected, though uncertainly 
frequent, accompaniment of syphilitic as it is of many chronic 
infective processes. The gradual development, therefore, of 
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hypertension in a younger individual, particularly a rise 
diastolic pressure, when one knows that he has had s\,-p \ is. 
creates a double ratlier than a single or solely arteriosclerotic 
anxiety in his behalf. On die other hand, the appearance in 
the third and fourUi decades of clear-cut evidence of cerebral 
arteriosclerosis, for example, only throws a strong pre.-ump- 
tion toward arteriosclerosis as the explanation of aortic signs. 

It does not establish it absolutely nor absolutely eliminate 
syphilis. 

The problem of acute rheumatic fever as a factor in aortic 
inflammatorj^ disease is far from evaluated. T, B. islallorj's 
exposition of the characteristic pathologic changes in the aortic 
valve cusps of syphilis, and his insistence that they are im- 
possible in rheumatic endocarditis with stenosis, does not take 
us quite far enough clinically to throw the rheumatic fever 
factor out merely on the demonstration of aortic regurgitation. 
But as syphilologists we have long taken and still do take 
the stand that given an aortic lesion in a patient, who, though 
seronegative on the blood at the time of examination, and with 
a history suggesting rheumatic fever, has a fair presumptive 
background for a syphilitic infection, presumptive acceptance 
of syphilis as an element in his aortic picture is not only jus- 
tifiable but wise. As a practical issue the differentiation of 
rheumatic and syphilitic factors in an aortitis is, we believe, 
to be dealt with by the suitably performed therapeutic test’'*" 
rather than by the gesture of dismissal of the syphilitic pos- 
sibility which it too often receives. 


It sharpens the edge of early diagnosis again to recall the 
“too late” or consequential manifestations of uncomplicated 
syphilitic aortitis. They belong practically entirely in the 
domain of the slowly crippling, the irremediable and the fatal. 
Coronary^ disease has become almost inevitable in the patient 
whose aortic sinuses are once thoroughly scarred by an un- 
identified syphilitic process. Myocardial damage is inevitable 
m the large proportion of patients who have sustained coronarv 
occlusion and fibrosis. Breach of compensation in the syphilitic 
pauent is often of sudden onset and, as has been re^atedlv 
pointed out, of grave prognostic significance.^'^ So importam 
IS the first breach in the hfe expectancy of syphilitic aortic 
d..ca.. a wnnpag oi haa* is an en&ety appSo^Se 
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gesture at the bedside of any puffing and panting patient whose 
S3q3hilitic .aortitis has, through disregard of early, even though 
sometimes controversial signs, been permitted to progress to 
actual breach. Aneurysm is the essentially stealthy member 
of the consequential quartet. Unless it is fortunately situated 
where it gives rise to a sharp and concrete pressure symp- 
tomatology it may progress to the point of hopelessness abso- 
lutely unrecognized. 

We are now ready for the list of early diagnostic signs and 
s}maptoms which we quote, with some commentary of our own, 
from the Cooperative Clinical Group’s^® recent summary. The 
items are given in order of diagnostic importance. 

T. Teleroentgenographic and fluoroscopic evidence of 
aortic dilatation. ■ 

II. A tympanitic, bell-like, tambour accentuation of the 
aortic second sound. 

III. A history of circulatory embarrassment. 

IV. Increased retromanubrial dulness. 

V. Progressive cardiac failure. 

VI. Substernal pain. 

VII. Paroxysmal dyspnea. 

In the fluoroscopy the pulsation seems to rate at least as 
high as does the widening of the aorta. Increased density, 
while less specific, is often observed. Increased density, out 
of proportion to age and general arteriosclerotic signs, is sug- 
gestive but not diagnostic. 

In the interpretation of the aortic second sound, in relation 
to hypertension and arteriosclerosis, the blood pressure should 
be taken more than once, and the patient’s mind be set at rest 
regarding the procedure. The second examination, a day fol- 
lowing that on which the first study is made, not infrequently 
reduces the importance of an apparent h3pertension element 
very considerably. The rise in diastolic pressure, if main- 
tained, is more significant than a high systolic pressure, and 
more suggestive of arteriosclerotic change than of uncompli- 
cated syphilitic aortitis. 

Inspection of every patient should include a keen glance at 
the “total person” — an appraisal of his mental and muscular 
tension, his facies as an indicator of his neurogenous substrate, 
his account of work, play, responsibility and problems as a 
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guide to his lunctional reactivity and neurockculator%- instabil- 
ity. Yet the disposition to rate a sign or situation as 
tional” must be sharply controlled, especially in physician- 
patients. The cardiac impulse over the chest and above the 
clavicle rvith the patient fully at rest often is a revealing ob- 
setvmtional trifle. A rvide heaving lift, even though of small 
excursion, to the left side of the thorax, a heax^ wave running 
upward into the neck as the resting patient lies quietly before 
one, is a significant item, often adding great weight to other- 
wise slight murmurs and insignificant enlargement, in the es- 
timation of circulatory organic as against functional disease.^ 
Both in the interpretation of the foregoing findings, and in 
the interpretation of murmurs over the aortic area and the 
heart base, a previous knowledge of the patient’s status is one 
of the most valuable aids. This is indeed one of the best rea- 
soi\s why a patient who acquires the disease should, if possible, 
early be placed under expert central supervisory direction and 
receive within the first five years the benefit of cardiologic con- 
sultation. To have become familiar with the sounds made by a 
given heart and great vessels over a period of years is one of 
the best assurances one can have that an interpretation of a 
pathologic state, if and when it develops, will be soundly and 
promptly made. In every case it is essential to approach the 
examination not casually, but searchingly and yet nonethe- 
less with no disposition to read into essentially small or transient 
items a crucial and exaggerated significance. 


The symptomatology of syphilitic cardiovascular disease, 
as given in the list is, in our estimation, late rather than early 
stuff. Diagnosis deferred until progressive cardiac failure ap- 
pears; until substemal pain is clear-cut, not to say marked- 
and until the patient has developed the asthmatic nocturnal 
seizures designated as paroxysmal dyspnea is made so close to 
the border line of lasting damage and incapacity that preven- 
tion becomes an academic rather than a real issue 

The Serologic Tests.-The student of syphilitic cardio- 
vascular disease two decades ago found himself hamstrung by 
the madequacies and uncertain interpretations attaching to 
blood W assermann tests. The exnertannr r. -x. 

In aortic disease of syphilitic origin and tS gradient o7f 
.ng .nsHiveness combined Sed 
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gesture at the bedside of any puffing and panting patient whose 
syphilitic Rortitis has, through disregard of early, even though 
sometimes controversial signs, been permitted to progress to 
actual breach. Aneurysm is the essentially stealthy member 
of the consequential quartet. Unless it is fortunately situated 
where it gives rise to a sharp and concrete pressure symp- 
tomatology it may progress to the point of hopelessness abso- 
lutely unrecognized. 

We are now ready for the list of early diagnostic signs and 
sjmiptoms which we quote, with some commentary of our own, 
from the Cooperative Clinical Group’s^® recent summary. The 
items are given in order of diagnostic importance. 

I. Teleroentgenographic and fluoroscopic evidence of 
aortic dilatation. 

II. A tjTnpanitic, bell-like, tambour accentuation of the 
aortic second sound. 

III. A history of circulatory embarrassment. 

IV. Increased retromanubrial dulness. 

V. Progressive cardiac failure. 

VI. Substernal pain. 

VII. Paroxysmal dyspnea. 

In the fluoroscopy the pulsation seems to rate at least as 
high as does the widening of the aorta. Increased density, 
while less specific, is often observed. Increased density, out 
of proportion to age and general arteriosclerotic signs, is sug- 
gestive but not diagnostic. 

In the interpretation of the aortic second sound, in relation 
to hjqjertension and arteriosclerosis, the blood pressure should 
be taken more than once, and the patient’s mind be set at rest 
regarding the procedure. The second examination, a day fol- 
lowing that on which the first study is made, not infrequently 
reduces the importance of an apparent h5q)ertension element 
very considerably. The rise in diastolic pressure, if main- 
tained, is more significant than a high systolic pressure, and 
more suggestive of arteriosclerotic change than of uncompli- 
cated sjqjhilitic aortitis. 

Inspection of every patient should include a keen glance at 
the “total person” — an appraisal of his mental and muscular 
tension, his facies as an indicator of his neurogenous substrate, 
his account of work, play, responsibility and problems as a 
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guide to his functional reactiidty and neurocirculaton- instabil- 
ity. Yet the disposition to rate a sign or situation as func- 
tional” must be sharply controlled, especially m physician- 
patients. The cardiac impulse over the chest and above the 
clavicle with the patient fully at rest often is a revealing ob- 
sen’ational trifle. A wide heaving lift, even though of small 
excursion, to the left side of the thorax, a heavw wave running 
upward into the neck as the resting patient lies quictlv before 
one, is a significant item, often adding great weight to other- 
wise slight murmurs and insignificant enlargement, in the es- 
timation of circulator}’’ organic as against functional disease. 
Both in the interpretation of the foregoing findings, and in 
the interpretation of murmurs over the aortic area and the 
heart base, a previous knowledge of the patient’s status is one 
of the most valuable aids. This is indeed one of the best rea- 
sons why a patient who acquires the disease should, if possible, 
early be placed under expert central supervisor}^ direction and 
receiv’e within the first five years the benefit of cardiologic con- 
sultation. To have become familiar with the sounds made by a 
given heart and great vessels over a period of years is one of 
the best assurances one can have that an interpretation of a 
pathologic state, if and when it develops, will be soundly and 
promptly made. In every case it is essential to approach the 
exammation not casually, but searchingly and yet nonethe- 
less with no disposition to read into essentially small or transient 
items a crucial and exaggerated significance. 


The S}Tnptomatology of syphilitic cardiovascular disease 
as given in the list is, in our estimation, late rather than early 
Stuff. Diagnosis deferred until progressive cardiac failure ap- 
pears; iintil substemal pain is clear-cut, not to say marked- 
and until the patient has developed the asthmatic nocturnal 
seizures designated as parox}’smal dyspnea is made so close to 
the border line of lasting damage and incapacity that preven- 
tion becomes an academic rather than a real issue 

The Serologic Tests._The studeot of syphUftic cardio- 
vascular disease two decades ago found himself hamstrung bv 
the inadequacies and uncertain interpretations ^ * 

blood Wassermann tests. The expectScTnf ”' 
in aortic disease of syphilitic origin and the gradienrn7-^ 
mg sensitiveness combined with specificity wMch has Marked 
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the advance of serologic technic in syphilis is well represented 
by the following successive figures. In the Mayo Clinic series 
considered by one of us,^'**' no case of which postdates 1923, 
only 57.5 per cent showed strongly positive Wassermann reac- 
tions on the first test. By repetition and provocative pro- 
cedures, this proportion was raised, however, to something 
short of 70 per cent. In Moore, Danglade and ReisingerV 
survey of Johns Hopkins experience 75.3 per cent positives were 
obtained. Carter and Baker,^® from the same institution, re- 
ported 92.6 per cent positives in their first 100 cases. Miller,^' 
on our service at the University of Pennsylvania, obtained 81.8 
per cent positive Kahn tests, and 84.8 per cent positive Kline 
tests. Prior to 1924, Elliott® had placed the margin of error 
of the negative blood Wassermann reaction in syphilitic vas- 
cular disease as high as 40 per cent. It has now dropped to 
20 to 25 per cent and positive expectancy has ranged from 
75 to 80 per cent. Since much syphilis recognized today has 
at one time or another in its life history received treatment for 
the disease, the Cooperative Clinical Group’s^® figures are use- 
ful. Of those patients with syphilis who had received no treat- 
ment or an unknown amount prior to recognition of the un- 
complicated sjT^hilitic aortitis, 83 per cent had a positive blood 
Wassermann reaction at the time the cardiovascular diagnosis 
was made. If more than 18 injections of an arsenical, with 
interim heavy metal, had been given prior to the detection of 
the uncomplicated sj^ohilitic aortitis, the percentage of positive 
blood Wassermann reactions had dropped to 52. 

While it will thus be apparent that serologic criteria in 
the diagnosis of syphilitic aortitis are of a variable and fre- 
quently uninterpretable uncertainty, the routine performance 
of serologic tests for syphilis as part of every medical examina- 
tion will extend the range of our inquiry and recognition of 
superficially symptomless “latency.” If therewith there can 
be developed an increase in the suspicion with which the 
syphilitic’s heart and aorta are regarded and a willingness to 
treat, on that suspicion, the reasonable possibility of syphilis, 
we shall have the essentials of what one might call “late pre- 
vention.” 

The association of cardiovascular sjp)bilis and neuro- 
syphilis has been alluded to and has significant diagnostic 
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value. The Cooperative Clinical material/ ' which reprcsent^ 
the latest expression on this matter, showed that 49 per cent 
of 191 cases of uncomplicated sj'philitic aortitis recenmg 
lumbar puncture vitliin'one month of the detection of the great 
vessel involvement showed unquestionable spinal fluid abnor- 
malit 5 ^ It is not necessarjq however, to press the matter^ to 
the point -of lumbar puncture in eveiA'_ case. Close attention 
to pupils and reflexes, to the differentiation of pin-point and 
touch and of \ibration sense, together with a carefully taken 
historj", particularly of lightning pains, will often lead to a 
fairlv comuncing corroborative finding of sjqihilitic central 
ner\mus system involvement. In the presence of such signs, 
a negative blood and spinal fluid does not in itself exclude 
srphilis. 

One more point in diagnostic technic in our opinion de- 
serves emphasis. There is in diagnosis, as in therapeusis, a 
disposition to apply one’s procedures seriatim rather than 
simultaneously to the evaluation of problems, too often allow- 
ing a case to stand under a negative finding, or to lapse when 
more persistence and completeness would have supported a 
judgment. In the field of cardiovascular syphilis we believe 
this to be a serious mistake. The appraisal of a patient for 
the diagnosis of syphilitic cardiovascular disease should not 
be made by serologic test or by physical examination alone, 
followed after a year or two by an electrocardiogram, and then 
subsequently by fluoroscopic or other study. The procedure 
in its entirety, and the sjqihilologic examination complete, 
coupled with a painstaking medical histoiyq is not too much 
to employ in a consultative session, in the effort to detect and 
interpret the individual status with reference to syphilitic car- 
diovascular disease. 


THE TREATMENT OF SYPHTLITIC CARDIOVASCULAR DISEASE 

Prevention of Uncomplicated Syphilitic Aortitis — 
The last decade has brought several advances in knowledge' of 
the treatment of sj-philitic cardiovascular disease The 
Deal evaluations of the American Cooperative Clinical Trout 
nnd the Vnited States Public Health Serace whbe I ? ^ 
ye, cover Ote taemy- Utirtv and UtirS to feto 
alter inlcction, have estoblbhed a strong pres„topdor£“the 
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use of adequate treatment for early syphilis with arsphenamine 
and bismuth has high preventive efficiency in controlling late 
syphilitic aortitis. The whole problem is of course compli- 
cated, as internists and cardiologists have not hesitated very 
properly to point out, by the small numbers of patients in the 
higher duration brackets of the material thus far assembled, 
and by the fact that it is still undecided what part if any of 
an aortitis in a given syphilitic patient is syphilitic and what 
part of it is aortitis of some other description, including even 
perhaps therapeutically induced damage by chronic heavy 
metal and arsenical intoxication. 

We must accept for the moment these criticisms of present 
knowledge; and in doing so simply quote you in summary 
form the experience of the Cooperative Clinical Group.^^ 
Their terminology rates 20 arsphenamine injections, with the 
appropriate interim heavy metal treatment between arsenical 
courses, as adequate treatment. Of 318 patients with early 
sjqDhilis, of whom 199 were observed from three to ten years, 
41 from ten to twenty years, and 2 twenty years and over, 
only 5 patients developed uncomplicated syphilitic aortitis. Of 
1226 patients receiving adequate regular treatment (equal to 
or in excess of the above described standard), only 2 developed 
uncomplicated syphilitic aortitis. The observation periods for 
this second group were, however, less than three years in 893, 
from three to ten years in 323, and from ten to twenty years 
in 10 cases. 

Bruusgaard’s' follow-up study showed 1 death per 100 
with cardiovascular involvement in untreated syphilis, while 
the Cooperative Clinical Group series showed 1 death in 500 
in the three- to ten-year period among its treated cases. 
Bruusgaard had 10 deaths per 100 with cardiovascular syphilis 
in the ten- to twenty-year untreated group, while the Coopera- 
tive Clinical Group had no deaths in 88 treated cases of the 
same duration. 

Let us at least, while conceding the shortcomings of this 
statistical material, draw a certain amount of hope and en- 
couragement from it. No one who has any considerable ex- 
perience with syphilis through the life course of the infection 
is prepared to e.xpect of any form of treatment an absolute 
control of syphilitic aortic disease. It does progress at times 
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in the face of negative serologic findings precisely as docs va^- 
cular sjThilis of the nervous system. It progresses too. in 
spite of treatment which admittedly, however, is employed too 
late and after the process must have become well establishca 
and capable of crippling functional effect, even though stopped 
in its tracks at a given grade of damage. That large group of 
patients, likely to be larger in the future, who are recognized 
in latency by the findings of positive serologic tests for 
sj'philis, as studied by INIoore^® for the Cooperative Clinical 
Group series, was found to present cardiovascular relapse or 
progression to some form of roentgenologically or clinically 
recognizable lesion in 1.6 per cent of cases. 

Systematized preventive or “curative” treatment of early 
sj'philis, intended to do away as far as possible with tlic mani- 
festations of late syphilis, resolves itself at the present time 
into a choice between the two standard systems of treatment 
endorsed by the League of Nations Commission'" which has had 
this problem under study for nearly a decade — the British- 
Danish intermittent and the American continuous alternating 
systems. With their universal adoption syphilologists at least 
are disposed to believe that an almost negligible residue of 
syphilis of the cardiovascular and nervous systems will remain 
to be dealt with in our patients’ later lives. In fact the reex- 
aminations after periods up to ten years of patients treated by 
either an ideal American sixty-five weeks’ continuous or a 


twenty-one months’ American type intermittent system, as cur- 
rently in process of evaluation in this country, reduces all 
forms of progression of the disease, significant and nonsignifi- 
cant, to 8 to 10 manifestations per 100 cases, including serologic 
relapse. Under ideal continuous treatment no cardiovascular 
complication has thus far appeared. Under ideal intermittent 
treatment, 0.7 per cent of patients developed cardiovascular 
progression and under irregular treatment 0.9 per cent 

The distinctive features of the American alternating con- 
tinuous system of treatment for early syphilis are- 

(-4) The complete absence of rest intervals, purposeful or 
othernase^at least during the arsphenamine-heavy mTtal phase 
_ {B) A duration or prolongation of treatment to a Mi 
sixty-fivc weeks-^r, failing that, every effort to keep the treat 
nicnt continuous for at least the first six to eight^nthf 
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(C) The administration of 32 adequate doses of an ars- 
phenamine (or neoarsphenamine) intravenously (0.45 to 0.75 
Gm. “914”) with weekly intervals between injections in courses 
of not less than 8 injections for the first and 6 for the second, 
third, fourth and fifth courses. The arsenical courses alternate 
with courses of weekly intramuscular injections of not less 
than 0.2 Gm. bismuth salicylate or its insoluble equivalent to 
a total of 60 intramuscular injections. The earlier alternating 
bismuth courses may be of 4 to 6 injections each. Upon the 
completion of the arsenical phase of the treatment, the bismuth 
courses may be lengthened to 10 or 12 injections each, 
separated for the first time by complete rest intervals of eight 
to ten weeks, provided the spinal fluid has been negative before 
the first rest period is begun. 

For the many patients who come to us in latency with only 
positive serologic tests to prove the existence of their infec- 
tion, a technic of treatment for latency has been proposed on 
the basis of the Cooperative Clinical Group evaluation of this 
phase of the disease. It should be recalled that this system 
aims more at the prevention of future disability and the 
stopping of progression than it does at mere serologic reversal. 
This Cooperative Clinical Group^® system for latency of more 
than four years’ duration consists of 24 injections of an ars- 
phenamine, given in 3 courses in alternation with heavy metal 
(preferably bismuth) without rest intervals until after the ar- 
senical phase is completed. Subsequent prolongation of the 
heavy metal therapy varies somewhat with the individual fac- 
tors, but in general this phase of the treatment should be pro- 
longed (about one to two years) with rest periods of eight to 
ten weel^ between bismuth courses of 10 to 12 injections after 
the arsphenamine phase is over. Yearly courses of bismuth 
in succeeding years up to three, five or even ten are commended. 

The Treatment of Recognmed Syphilitic Aortitis. — 
So much then for preventive treatment before the develop- 
ment of outspoken, clear-cut signs of syphilitic aortitis. Once 
these have developed we confront on the one hand inadequate 
and insufficient treatment for the syphilitic factor in the car- 
diovascular picture, and on the other, as Scylla to Charybdis. 
excessive and ill-judged treatment for syphilis at the expense 
of injury to the aorta and heart by therapeutic shock and 
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therapeutic paradox. In the last ten years it has been interest- 
ing to watch how the set-back of discovering that we were 
killing patients in the process of “curing” them of cardiovas- 
cular symptoms and signs, has gradually given way to a more 
hopeful reaction and a renewed boldness in the use of the 
arsenicals particularly in the treatment of uncomplicated 
sj^hilitic aortitis. Most of the damage done in the 1910’s to 
1920’s by the brash and excessive use of the arsenicals arose 
from the fact that these drugs, with their excessively rapid 
healing effect, were used on advanced cases and cardiovascular 
wrecks rather than on patients in the earliest stages of aortic 
involvement. Under such undifferentiated treatment, therap- 
eutic shock killed some patients wdth aneurysm within forty- 
eight hours after the first injection of a full dose of "606” or 
“914,” and relieved other patients for a month or twm of their 
anginal symptoms only to have them perish miserably of an 
uncompensated healing sclerosis of their S3^hilitically involved 
aortic bulbs and coronary orifices. Such unintended misuse of 
modern treatment for sj^Dhilis should now be an affair of the 
past. A safe approach to the treatment of syphilitic aortitis 
with the avoidance of therapeutic shock and paradox can be 
made today either by the preliminary use, over a period of 


weeks, but more often of months, of a heavy metal and iodide 
before the arsenical treatment is begun. A second method, 
long in use, consists of the employment from the outset of an 
exceedmgly small but ascending dose of an arsenical or a com- 
bined arsenical and heavy metal (as in bismuth arsphenamine 
sulfonate) over a long period. 


The question of selection of a heavy metal for preparatory 
treatment, with a choice between bismuth and mercury, cannot 
in our opinion be regarded as wholly settled. Bismuth is a 
faster-acting drug than is generally realized, and is enough like 
an arsphenamine in its action so that it is wiser to use very 
small and more frequent doses of a rapidly absorbed and 
rapidly eliminated salt, such as the water-soluble sodium bis 
muth t^artrate, than it is to use the large doses of some of the 
msolubles applicable to the treatment of other phases of late 
sv-pbdis. Even with such precaution one is occ^shmln 
seriously disturbed by e%ndences of early strain on ^ 

Oon and «.nea.ened breach in patie„JX"iS; 
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and fully effective just before bismuth treatment was begun. 
Larger doses of bismuth are quite capable of producing the 
shocks and paradoxes of the larger doses of the arsphenamines, 
eventuating at times and quite unexpectly in sudden death. 
For that reason, mercury in the form of the inunction or the 
succinimide given two or three times weekly by intramuscular 
injection still holds a legitimate and conservative place in the 
treatment of syphilitic cardiovascular disease. The earlier the 
aortitis; the higher in the vessel the involvement occurs; the 
more complete the absence of coronary symptoms; and the 
less the evidence of cardiac embarrassment, the stronger, more 
intense and more rapid can be the therapeutic approach. In 
fact the tolerance of uncomplicated syphilitic aortitis for the 
arsphenamines, when the disease is in its earliest stages, is such 
that the observations both of Moore, Danglade and Reisinger,^ 
and of the Cooperative Clinical Group,^^ seem to justify the 
use of 0.45 Gm. neoarsphenamine as a maximum dose to be 
reached by the third or fourth injection of an ordinary 8- or 
even 10-injection series. It is to be stressed, however, that 
the administration of neoarsphenamine in cardiovascular 
syphilis must be so conducted that no reactions to the treat- 
ment are produced. Arsphenarm'ne proper (606) should, in 
general, not be employed. 

Should treatment be begun with an arsphenamine? It is 
notable that the Cooperative Clinical Group’s recommenda- 
tions still adhere to the conception of an introductory course 
or courses of heavy metal as a preparation. This, in our 
opinion, is particularly essential when aortitis has progressed 
to the appearance of a diastolic murmur; when an aneurysmal 
grade of aortic dilatation, and especially a small localized sac, 
is demonstrable by .%*-ray; when a differentiation between a 
tumor and a large aneurysm is to be made; when a large aneu- 
rysm is known to exist; when myocardial disease, as shown by 
tire electrocardiogram, or coronary disease, as shown either by 
this means or by symptomatology, is present. 

The selection of a form of preparatory treatment is not a 
matter of rule, but of individual case decision. Even in early 
uncomplicated aortitis and always in the presence of definite 
leakage the patient should, for a period of two months or more 
after treatment begins, reduce his activities or even submit 
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to rest in bed while the therapeutic shock adjustment takes 
place and healing and compensation for the defect arc estab- 
lished. Getting in a hurr}' on the part of the doctor, and over- 
acti\dt3' on the part of the patient, take especially hea\y toll 
of what might otherwise be good results in this initial period. 
The prevention of shock and paradox of injurious grade is 
accomplished by an interplay between tlie activity of the dnic. 
the amount of it administered per treatment, the interval be- 
tween treatments, the resting of the patient, and the supportinc 
of the circulatory machinery' by such agents as digitalis. The 
gra\'ity of the first breach in compensation for a patient ^vith 
cardiovascular sj'phUis is, as we have said, now clearly reco^- 
luzed, and it is much wiser to be a bit e.xacting on the preven- 
Uve side and slow on die therapeusis than to tax the patient 
to the point of even a mild decompensation. Within the 
Skeleton of principles outlined, it is then possible to develop a 

with the majority of cases, 
bismi doses of water-soluble 

do.!sSnpn. ascending 

anlddal to to this as 

sen) in Pip ’ arsphenamine sulfonate (bi'^mar- 

aortic case the^tewm fr'”^ "" uncomplicated earlv 

anyofthel^tm^in ™ smallest doses of 

days. A^o <iUeZTsZ^dT 

serologic tesZ / /o rcvrrsr 

be obtained as to the soinal information should 

state of the cardiofas^ar P'^^d to the 

dieir late fifties and sLfe tef?"^’ 
ior a neurosj'phiiis is undertaken wn mT treatment 

f d even fatal therapeutic Hp • ’ ^ ^ forestall some serious 

fever therapy, especially in the use of 

better than, in the reaction”!^-'^'^'^ syphilis stands treatment 
eame to believe ?^!^doxical fatahties 

materially bettecrr^ulf Proved that 
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have been lost sight of too, in the spectacular action, for better 
or worse, of . more modern drugs. Personally we have seen 
neither advantage from nor excuse for preference of one over 
another iodide, or the use of very large doses. Potassium iodide 
in 5- to 10-grain doses three times daily, two months on and 
two off, has been our most serviceable formula, continued in 
late cases over periods of years. 

Is it possible statistically to maintain the worth of modem 
treatment in syphilitic aortic disease? With adequate treat- 
ment set, as before, at 20 properly graded arsphenamine or 
neoarsphenamine injections, and the appropriate heavy metal 
therapy, the Cooperative Clinical Group^"' material showed that 
the outlook of patients with uncomplicated syphilitic aortitis, 
followed for one year, had been improved, and the life span 
of those who died had been lengthened from an average of 
thirty-four to eighty-five months. Small arsenical dosage pro- 
longed life twenty months more than the larger ones. Of 
patients adequately treated after the detection of their aortitis, 
63 per cent were found to be living, symptom-free and ar- 
rested; while of those inadequately treated only 49 per cent 
were so found. 

Perhaps a final word might be offered in explanation of a 
finding after treatment which sometimes does the doctor’s car- 
diovascular mechanism more injury than it does the patient’s. 
This is the so-called “paradoxical increase in signs” which may 
occur even with the bringing of the aortic syphilitic process 
to a standstill and the general functional improvement of the 
patient. This paradoxical effect manifests itself, for example, 
in the patient who has been recognized as having a syphilitic 
aortitis with a systolic .aortic murmur, but no regurgitant dia- 
stolic murmur. Six months after adequate and carefully 
graded treatment for the aortitis has been administered, he is 
found to have not only his aortic systolic, but also a diastolic 
murmur, and perhaps some definite evidence of cardiac enlarge- 
ment incident on the regurgitation. Is this patient worse or 
better as the result of the treatment he has received? Enough 
of these instances have now accumulated so that we believe 
it is safe to say from observation of them that they have simply 
exchanged a static disability for a progressive and threatening 
one. If they had not been treated they would ultimately have 
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gone on to a far more advanced grade of aortic damage than 
that made manifest in their healing sclerosis.^ The paradoj:ical 
effect is observable in a wide range of syphilitic aortic disease, 
and may take the form of the development of outright aneurj’sm 
upon a merely pulsating and somewhat widened aorta, the 
enlargement of an aneurysm beyond the size obser\'ed at the 
time treatment was begun; the development of aortic systolic 
as well as aortic regurgitant murmurs; the appearance of 
transient signs of decompensation in many patients with what 
appear to be very mild grades of aortic involvement due prob- 
ably to temporary disturbance of the coronary circulation; and 
finally to the recognition in subsequent fluoroscopy of aortic 
dilatation and pulsation which, as in one of our most recent 
cases, surprised the cardiologist, who had expected an entirely 
different effect from properly conducted treatment. 

We have presented this subject more in the form of an 
oration than a clinical demonstration because it has seemed to 
us that above all else statements of principle, even though 
some of them have only tentative quality and coloring, are 
more needed in this field than is a mere multiplication of case 
instances. Syphilitic cardiovascular disease has been far too 
well considered by the case, and far too little in the aggre- 
gate and by principle. As the weak spots in the frame of 
principles are more carefully studied {vide the differential field 
between syphilitic and other forms of aortitis), the general 
practitioner can expect a widening of his usefulness in the 
special treatment of late cardiovascular syphilis. In the field 
of prevention, however, he stands today as the holder of the 
strategic position. Once he has mastered the principles of 
effective treatment of early syphilis, the role of the cardio- 
vascular specialist with respect to this particular disease will 
fade into obscurity. 
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THE DIAGNOSIS AND TREATMENT OF ABNORMAL 
CARDIAC RATES AND RHYTHMS 

Disturbances in the rate and rhythm of the heart are 
frequent. Occurring in persons with normal hearts they may 
produce symptoms sufficient to cause alarm. With organic 
heart disease existing symptoms may be aggravated and the 
prognosis unfavorably altered. In other cases the onset of an 
arrhythmia is a sign of activity of myocardial disease or a 
warning signal denoting overtreatment. As in the whole of 
medicine, correct diagnosis is the foundation of good treatment. 

The more widespread use of the electrocardiogram has led 
to a new interest and accuracy in the diagnosis of these con- 
ditions. Sir James Mackenzie said, “The eventual use of 
machines in diagnosis is to teach us how to do without them.” 
It is rare that a patient with an arrhythmia or tachycardia 
cannot be correctly diagnosed and treated by clinical methods 
alone, if the physiology and clinical signs of these conditions 
are known to the observer. In this discussion emphasis will 
be placed on the clinical examination. A few electrocardio- 
grams are included with the hope that even those unfamiliar 
mth this method of examination may be given a mental picture 
of the physiologic changes which occur in these disturbances 


snnis ARRHYTHMIA 

This is one of the most common disturbances of cardiac 

rh>-thm and usually results from the vagus effect on the sinn 

auricular node, or pacemaker. It is most frequent in children 

and young adults. Its main importance lies in its diff .• 

tion from other arrhjdhmias. It is usuaUv ° 

j-L IS usuauy associated with 
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respiration and the condition can be accentuated (thus aiding 
in diagnosis) by having the patient breathe deeply and slowly. 
Once regarded with some importance it is now thought to be 
of little clinical significance and no treatment is indicated. 

PREMATURE BEATS 

Premature beats, or extrasystoles as they are often called, 
are frequently seen in both normal and diseased hearts. 
Patients often consult a physician because of the symptoms 
produced. In other instances, often more important, frequent 
premature beats are present without the patient being aware 
of the arrhythmia. These ectopic contractions may arise from 
any portion of the heart muscle or conduction tissue. Occa- 
sionally the premature contraction is “interpolated” between 
two normal beats, a true “extrasystole.” As a rule, however, 
the premature beat replaces the next ventricular contraction, 
the ventricular muscle being in the refractory stage when the 
regular stimulus reaches it. The pacemaker in the auricle 
continues the rhythm and the ventricles respond to the succeed- 
ing stimulus. This compensatory pause is characteristic of 
premature beats, though it may not be of complete length in 
the auricular t}q)e where the pacemaker is disturbed. 

Dia^osis. — The diagnosis of premature beats is often 
suspected from the history, the patient complaining of a 
“flopping” or “turning over” sensation in the cardiac area. 
They are more apt to occur when the heart rate is slow, as 
after retiring or on arising in the morning. On auscultation of 
the heart the regular rhythm is broken by an audible prema- 
ture beat, followed by a compensatory pause. The sounds of 
the premature contraction often vary slightly from the normal. 
Only one sound (the first) may be heard when the contrac- 
tion is too weak to open the aortic valves, or there may be a 
“tumbling” quality to the cycle with three quick, distinct 
sounds. Coincident palpation of the pulse reveals no wave 
or one of diminished volume followed by a pause. Premature 
beats arising in the auricle or A. V. nodal tissues may produce 
a pulse wave as the stimulus reaching the ventricles follows 
the usual conduction path and the resultant contraction is a 
competent one. One of the most valuable signs of digitalb 
intoxication in a patient with normal rhythm is the appearance 
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of premature beats. If the drug is continued a couplins nf 
premature beats may occur (/. c., each normal c'^ntraction is 
followed by a premature one), k slow, regular pulse may b*' 
present — the premature contractions producing nn pulse wave, 
and the condition inaccurately diagnosed as heart block. A 
coupling of the pulse is sometimes present, however. esp'['ciallv 
if the premature beats arise in the auricle. In these ca^es th'" 
second pulse wave is distinctly smaller than the first. Differ- 
endation of this condition from the more rare true pulsus 
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with an increased heart rate, way be most difficult to distinguish 
from auricular fibrillation. In both, irregularity in force and 
rhythm of the pulse with pulse deficit may be present. Fre- 
quent, careful examination of the patient will suffice to differen- 
tiate the two in most cases, though occasionally an electro- 
cardiogram is essential. 

Irregularity of the pulse from partial heart block may 
exactly resemble that seen with premature beats. If the heart 
sounds are well heard, however, the two conditions are easily 
classified, the premature beats being audible whereas the failure 
of the ventricle to contract in heart block leaves those inter- 
vals of the cardiac cycle without sound (Fig. 55). 

Treatment. — In those patients in which no evidence of 
organic heart disease is found reassurance that the condition 
is not serious should be given. The etiologic factor may be a 
minor one and easily removed if located. The combination of 
fatigue, worry, and increased use of tobacco is a common 
cause. Foci of infection, especially apical abscesses of the 
teeth, are responsible for some cases. Improvement of the 
general health when secondary anemia and chronic infections 
are at fault, may prove beneficial. The time-honored use of 
strychnine and quinine is probably based on an increase in 
the cardiac rate and a decrease in cardiac irritability, though 
removal of the cause whenever possible is more desirable. In 
those patients with irritable hearts having frequent premature 
beats and periods of tachycardia the use of quinidine may be 
indicated (see paroxysmal tachycardia). 

Infectious diseases, especially pneumonia, often show pre- 
mature beats at some time during their course. Myocardial 
involvement by a toxic or infectious process is suggested but 
no special therapy is indicated in most cases. 

In patients with organic heart disease the presence of fre- 
quent premature contractions, especially if the heart rate is 
elevated, suggests an active myocardial affection. Frequent 
auricular premature beats may be a forerunner of auricular 
fibrillation. When extrasystoles appear after coronary occlu- 
sion (acute myocardial infarction) it may be a warning that 
ventricular fibrillation is imminent. The use of quinidine 
sulfate, 3 grains every four hours, when awake, is rational 
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therapy to reduce the irritability of the ventricular musculature 
and lessen the possibility of this fatal rhythm. _ _ 

The appearance of premature beats during digitalization or 
in patients on a maintenance dose of digitalis is a sign to pro- 
ceed cautiously. If they become frequent or a coupled rhythm 
is noted the drug should be stopped at once, even though nausea 
and vomiting or other symptoms of intoxication are absent. 
Premature beats, per sc, hovfever, are not a contraindication 
for digitalis. Occurring in a patient rvith heart disease who 
has received none of the drug, digitalis should be given if there 
are signs of myocardial insufficiency. In these cases the ir- 
regularity may lessen or disappear with digitalization. The 
same may be said of nausea and vomiting in patients who 
have received but small doses of digitalis. If these symptoms 
are due to passive congestion of the liver and stomach the 
indication is for more, rather than less digitalis. . 


PAROXYSMAL TACHYCARDIA 

Paroxj^smal tachycardia is characterized by the abrupt 
onset of a rapid, regular heart action persisting for a period 
of a few seconds to a few days and terminating abruptly. 
The condition has been likened to a rapid succession of pre- 
mature beats and similarly, the focus of irritability may be 
located in the auricle, A. V. nodal tissues or the ventricle. 
It occurs frequently in hearts with no evidence of disease and 
in these cases is seldom serious. WTien an attack persists for 
several hours in a patient with organic heart disease signs of 
decompensation may appear. The type of paroxysmal tachy- 
cardia usually seen originates in the auricle or A. V. nodal 
tissues and has a rate of 160 to 220 per minute. Even more 
rapid rates are occasionally seen. The more serious, but un- 
common, ventricular tachycardia is seen after myocardial in- 
farction and with overdosage of digitalis. The rate is usually 
less rapid and often a slight irregularity in the rhythm k 
present. Ventricular fibrillation is to be feared in these casp? 

Diagnosm.— The diagnosis of paroxysmal tachycardia is 
often suspected from the historjc The abruntnpc^ / 
and termination are characteristic and previous similar^Lr? 
have usually been experienced (Fig 561 Palnitar ^ 

... a,, preaea. Shoa^ess ot 
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are common. Auscultation of the heart reveals a rapid regulai 
rhythm. No pulse deceit is present and the volume of the 
pulse is constant, though small. Accurate determination ol 



the pulse rate may be difficult but the correct rate of the tachy- 
cardia can usually be determined by the stethoscope. This 
condition must be differentiated from auricular flutter and 
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rapid aurkuhr fibriUattou. Though these latter rhythms may 
occasionally be paroxN'smal in they are usually persistent 
and more apt to occur Avith organic heart disease. The ven- 
tricular rate in flutter is usually at or below 160 per minute 
whereas that of tachycardia is commonly above this rate. \ cry 
rapid pulse waves may be seen in the neck veins (due to auricu- 
lar contractions) in some cases of auricular flutter. Pressure 
over the carotid sinus area may produce slowing of the arterial 
pulse (during the time of pressure) in flutter. Very rapid 
auricular fibrillation may give the impression of a regular heart 
rate to auscultation, especially if one does not listen specifically 
for slight arrhythmia. Coincident palpation of the pulse, how- 
ever, reveals irregularity in force and rhythm with a marked 
pulse deficit. This clinical observation differentiates fibrilla- 
tion from tachycardia. 

Ventricular tachycardia should be suspected when a patieni 
with severe heart disease who is receiving digitalis develops a 
rapid heart rate. It is also apt to occur followdng coronary 
thrombosis. The final differentiation from auricular and nodal 
tachycardia must be made by the electrocardiogram. 

Treatment. — ^Patients with frequent attacks of paroxysmal 
tachycardia often discover various methods of terminating the 
attacks. Holding the breath, taking a deep inspiration and 
“bearing down,” a drink of ice water, the induction of vomit- 
ing by an emetic or putting the finger down the throat, pressure 
on the neck or eyeballs and other procedures may prove effi- 
cacious in the individual case. Probably the most frequently 
successful method of terminating an attack is by pressure on 
the right carotid sinus. The patient should be flat or semi- 
recumbent so the neck is relaxed. The first three fingers are 
rolled medially over the sternocleidomastoid muscle and the 
carotid artery palpated just below the angle of the Jaw Firm 
continuous pressure is made so as to compress the arterx^ 
against the underlying structures. This is conUnued for ten 
to twenty seconds and it may be necessay to exert considerable 
pressure^ If unsuccessful, the measure should be repeated^ n 
'‘lifflulv different areas ^ 
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given. If much discomfort is present morphine hypodermically 
is indicated. The attacks usually terminate in a few hours 
and the patient quickly returns to his usual health. If or- 
ganic heart disease is present symptoms of cardiac failure may 
soon appear and more drastic measures are indicated. Quin- 
idine sulfate, 3 to 6 grains, should be given every two to three 
hours for several doses. The use of acetyl-beta-methylcholine 
chloride (mecholyl) may prove successful when other measures 
fail. This drug, a powerful parasympathetic stimulator, is 
given hypodermically in doses of 15 to 30 mgm. Flushing of 
the skin, increased peristalsis and even bronchial spasm quickly 
occur and the tachycardia may terminate within two or three 
minutes. Pressure on the neck may again be tried if the drug 
does not act favorably alone. Because of possible severe reac- 
tions a hypodermic of atropine sulfate, Kn grain, should be 
immediately available and given at once if untoward symp- 
toms are noted. 

If ventricular tachycardia is suspected in patients receiv- 
ing digitalis the drug should be stopped at once and quinidine 
started. Occurring after coronary occlusion it is an ominous 
sign but treatment may be successful and quinidine is probably 
the drug of choice. Rarely, short attacks of paroxysmal tachy- 
cardia recur with such frequency as to be disabling. In these 
patients improvement of the general health and removal of foci 
of infection are important. Quinidine sulfate may prove of 
value in reducing the number of attacks and should be tried 
in doses of 3 to 6 grains, three or four times daily. The drug 
can be continued for long periods of time though occasionally 
diarrhea or a troublesome dermatitis may occur and limit 
its use. 

AURICULAR FLUTTER 

This important but uncommon condition is usually asso- 
ciated with heart disease and may persist for weeks or months 
if untreated. It is most often seen with arteriosclerotic heart 
disease but occurs with rheumatic heart disease and occasion- 
ally with thyrotoxicosis. The process in the auricles is char- 
acterized by a regular circus movement stimulating the auricles 
to rapid contraction, usually at a rate of 260 to 320 per 
minute. A 2:1 auriculoventricular heart block is commonly 
present so the ventricular rate observed is from 130 to 160 per 
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minute. The patient is frequently unaware of the increased 
heart rate and may be brought to the physician by the simip- 

toms of cardiac insufficiencjL , , . 

Diagnosis. — ^Auricular flutter should be thought of in an\ 
patient with a heart rate of 120 to 160 per minute, which per- 
sists for several days or weeks with little variation in rate. If 
the condition is considered the diagnosis can usually be proved 
clinically. Careful inspection of the neck veins may reveal 
rapid venous pulse waves, caused by the auricular activity. 
This obseiA^ation may be facilitated by having the patient in 
the prone position so as to distend the veins. Pressure on the 
carotid sinus area, as described under paroxj^smal tachycardia, 
will often produce slowing of the ventricle rate in auricular 
flutter. The original rapid rate is quickly resumed on release 
of the pressure. This test may be of value in differentiating 
flutter from paroxysmal tachycardia. ‘ In the latter case there 
is no slowing of the heart rate — ^the attack being either abruptly 
terminated or no change in rate occurs. Occasionally, when 
a 3:1 or 4:1 auriculoventricular heart block is present in 
auricular flutter the slow, regular ventricular rate will be re- 
garded as normal sinus rhythm. With a mixed auriculoven- 
tricular block and a rapid, irregular ventricular rate, auricular 
flutter is nearly identical with auricular fibrillation clinically 
and usually will be regarded as such. As the treatment is 
identical this error is of no practical importance. The treat- 
ment of auricular flutter will be discussed with that of auricu- 
lar fibrillation. 


AURICULAR FIBRILLATION 

This condition is the most frequent, persistent arrhythmia 
and easily the most important of the disturbances of cardiac 
rhythm. It is closely related to auricular flutter. The circus 
movement in auricular fibrillation is more rapid, however being 
m the neighborhood of 500 per minute, and follows an irregular 
course. Coordinated contractions of the auricles do not occur 
as m flutter or normal rhythm and they have aptly been do 
scribed as being in a state of “tremulous diastole ” This inar 
tivity of the auricles impairs ventricular filling and 
thrombus formation in the appendages 'Em i 
bo»,b„dcd by Ac numerous small sUmubM t “ “i' 
fiber contractions of the auricles. The bundle 

you ^ of His, because 
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of its refractory period, conducts only a portion of these 
stimuli. The resultant ventricular response is usually a rapid 
rate with a very irregular rhythm. When some degree of heart 
block is present from disease or as occurs with digitalis therapy, 
the ventricular rate will be slower, at times even below that 
usually seen with normal sinus rhythm. The auricular phe- 
nomena in these cases, however, remain unchanged. 

Rarely, auricular fibrillation occurs in short paroxysmal 
attacks in individuals with no demonstrable heart disease. 
These attacks are apt to follow indiscretions in food and drink, 
severe fatigue, or overexertion. Persisting from a few minutes 
to a few hours, they usually subside spontaneously. During 
the course of severe infections, especially pneumonia, in toxic 
states from various causes, and occasionally postoperatively 
this rhythm may occur and persist from a few hours to a few 
days. 

The development of auricular fibrillation in a patient with 
organic heart disease may at once change the prognosis and 
treatment. If the ventricular rate is rapid cardiac decompen- 
sation is to be expected, the rapidity of development depending 
on the myocardial reserve. Embolism is not infrequent in es- 
tablished auricular fibrillation, being more common in those 
patients with mitral stenosis, which augments the auricular 
stasis already present and favors auricular thrombus formation. 

Etiologically, most cases of auricular fibrillation are asso- 
ciated with rheumatic heart disease or arteriosclerotic heart 
disease. Thyrotoxicosis is a much less frequent, but important 
cause. Most cases below forty years of age are in patients 
with mitral stenosis. In the older patients coronary sclerosis 
with or without hypertension is the usual cause. Hypertensive 
heart disease in adults of the younger age groups is seldom 
associated with the condition and it is practically never seen 
in syphilitic heart disease. 

Diagnosis. — Characteristically, auricular fibrillation has a 
rapid, totally irregular ventricular rhythm with a pulse deficit- 
The pulse is irregular in force and rhythm. Any patient with 
a heart rate continuously above 120 per minute and totally 
irregular in rhythm can be safely regarded as fibrillating. As 
the heart rate increases the pulse rate becomes relatively less, 
due- to the greater pulse deficit. With very rapid rates the 
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heart may sound nearly regular to auscultation but coincident 
palpation of the pulse shows that many of the contractions do 
not produce a pulse at the wrist. This dropping of pulse beats 
(pulse deficit) differentiates the condition from paroxysmal 
tachycardia. Taking the blood pressure may also aid in the 
diagnosis of auricular fibrillation. No regular upper level of 
sj'stolic pressure is found, but rather a medley of bea^ is heard 
at different systolic levels. If the ventricular rate is inherently 
slow (partial heart block being present) or controlled by digit- 
alis therapy, the rhythm may be remarkably regular. ^Vith a 
rate of about 70 per minute, or less, it is easily mistaken for 
sinus arrhythmia, occasional premature beats or even norma! 
sinus rhythm. The error is not of great importance if the rate 
is fundamentally slow as no specific treatment is usually neces- 
sary. However, the mistake of stopping digitalis in well regu- 
lated cases because the “rhythm seems nearly regular” should 
be carefully avoided. Due to the prolonged effect of digitalis 
the ventricular rate shows little change for two or three weeks 
and the patient and physician are given a sense of false security. 
.A.fter this period the rate will rise rapidly to the original level 
and the improvement in cardiac reserve which has been 
gradually won may be quickly lost. 

Treatment. — Congestive heart failure is often present in 
patients with auricular fibrillation or auricular flutter. Com- 
plete bed rest, fight diet, free movement of the bowels, limita- 
tion of fluid intake to 1200 or 1500 cc., and the securing of 
sleep by morphine hypodermically, are all important measures 
ia these cases. 


Digitalis is the important drug in the treatment of these 
two conditions. It is indicated in practically all cases in which 
the ventricular rate is more rapid than normal, whether or not 

heart failure is present. The fundamentals of digitalis theranv 
can be stated as follows: ® uierapy 


an cases IS 
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diRitali-^ leaves in capsule or pill form. 

2 The dit’Haiizing dose is sufficient of the dnm ^ 
l.v„,f,ca effect, trio. a atintau,, 

The manitcnancc dose of dmitaliT tc ti, * 

tlie maximum cardiac efficiency- usuallv^ri^'”°^°- 
niten continued for fife. usually given daily, an 



1044 


JOSEPH B. VA2H)ER VEER 


At the present time there is practically unanimity of 
opinion ambng cardiologists that the most efficient form of the 
drug is the whole digitalis leaf. It is more stable than the 
tincture and’ the dose prescribed is less apt to be altered by the 
druggist or patient. There are many excellent preparations 
of the glucosides of digitalis available at the present time. 
There is no proof, however, that these products have any ad- 
vantage over a well standardized preparation of digitalis leaves, 
and the cost to the patient is usually greater. The psychic 
effect of a different appearing tablet may occasionally be a 
factor to be considered in patients who have been nauseated 
by digitalis or those con-vinced they are “sensitive” to the drug. 

The amount of digitalis necessary for digitalization varies 
greatly in different patients. I am not convinced there is any 
advantage in prescribing digitalis according to the weight of 
the patient. ^^Tiile this may be a safe dose in most cases, it 
■is not invariably so, and the best interests of the patient ■m’ll 
be served if the drug is given in divided doses, three or four 
times daily, continuing this until improvement or toxic effects 
are manifest. Close observation is important, for in a patient 
with a badly damaged heart signs of toxicity may appear before 
S 3 miptoms, and either or both may occur before beneficial 
effects. In a moderately ill patient with rapid auricular fibril- 
lation an initial dose of 6 to 9 grains should be given. The 
drug is then started in doses of 1% grains (1 cat unit) three 
or four times daily. Careful observation should be made of 
the patient at least once daily, particularly noting the heart 
rate. As the ventricular rate slows the pulse deficit lessens and 
the quality of the pulse improves. The drug is given until 
the heart rate is in the neighborhood of 80 per minute. The 
dose is then reduced to once or twice daily. Usually four or 
five days are required to slow the ventricular rate, but more or 
less time may be needed, depending on the individual. In an 
ambulatory patient, a lV 2 -gTain tablet may be safely given 
three times daily (after meals) for one week. In a very ill 
patient with a rapid ventricular rate and congestive heart 
failure the indication is for digitalis intravenously. In these 
emergencies quick action of the drug may be life-saving. A 
purified tincture should be used in doses of 4 cat units and 
repeated in four hours. The drug can also be started by mouth. 
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In auricular flutter digitalis is also the drug of choice. 
Large doses are often needed and close observation of the 
patient is essential. The drug is given in divided doses totalling 
6 to 9 grains daily and continued until slowing of the ventricle 
occurs. Reversion to auricular fibrillation is the rule and if 
the drug is then stopped many of the patients will return to 
normal rhythm (Fig. 57). In some patients auricular fibril- 
lation continues after the flutter has been eliminated by the 
digitalis therapy. In these instances digitahs should be con- 
tinued in sufficient dosage to control the ventricular rate, fibril- 
lation being a much more satisfactory rh 3 Thm to control than 
flutter. 

The maintenance dose of digitalis varies considerably and 
again shows little relation to the weight of the patient. It is 
best determined by clinical trial. The most frequent satisfac- 
tory dose is 1% grains of the powdered leaves daily. The 
important thing in auricular fibrillation is to give sufficient of 
the drug to keep the heart at 70 to 80 per minute. This may 
take from % grain to 3 grains daily. Counting the heart rate 
by auscultation is always necessary, the pulse rate being un- 
reliable if the heart rate is much above normal. 

If difficulty is found in controlling the heart rate in auricu- 
lar fibrillation several things should be considered. The most 
frequent cause is insufficient digitalis, and this factor should 
be carefully checked from all angles. An unrecognized hyper- 
thyroidism may keep the heart rate above normal. Frank 
exophthalmic goiter will seldom be overlooked but a mild 
degree of thyrotoxicosis may be superimposed on existing heart 
disease and be the cause of marked disability. Proper treat- 
ment of the thyroid condition may restore the patient to fairly 
good health, whereas if the thyrotoxicosis remains unrecog- 
nized, cardiac compensation may be impossible. 

Toxic effects of digitalis, affecting the rhythm, are more 
difficult to detect clinically when auricular fibrillation is 
present. Rarely, the ventricular rate may increase with treat- 
ment as the result of many ventricular premature beats. It 
is hardly possible to detect this condition clinically though it 
is easily determined by the electrocardiogram. More often, 
premature beats appearing as the result of treatment occur 
when the heart rate is relatively slow and can be suspected 
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clinically by the closeness of the beat and the coincident ptilsc 
deficit. It should be noted that auricular fibrillation may occa- 
sionally be a vianijcstation of digitalis toxicity. Occurring 
during the treatment of a patient with normal rhythm the heart 
rate is usually slower with the onset of auricular fibrillation 
and even complete heart block may coexist with this rbvthm. 
On removal of the digitalis normal sinus rhythm will usual]_\- 
be resumed. 
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dences of heart disease and auricular fibrillation of short 
duration will usually have satisfactory results. Thyrotoxicosis 
cases in which normal rhythm does not obtain after elimina- 
tion of the toxic factor are good cases for -this therapy. Con- 
traindications to this drug are long-standing auricular fibrilla- 
tion (over six months), marked cardiac enlargement and the 
presence of signs of heart failure. In using quinidine sulfate 
to terminate auricular fibrillation it is wise to digitalize the 
patient first to control the ventricular rate (Fig. 58). The 
digitalis is then stopped and one dose of quinidine (3 grains) 
given to test for sensitivity. If no untoward reaction occurs 
it is begun in doses of 3 grains every four hours, when awake. 
The second day it may be given every three hours, and the 
third day 6- grains every four hours. This dosage may be 
continued for a total of one week. Larger doses are advocated 
by some and may occasionally be successful when smaller 
amounts of the drug fail. After return to normal rhythm the 
dosage of quinidine may be gradually “tapered off” over a 
period of a few days. Occasionally it may be wise to con- 
tinue quinidine in doses of 10 to 15 grains daily over a long 
period of time. Rarely, digitalis and quinidine may be given 
simirltaneously. An indication for both drugs might be as 
follows: a patient with organic heart disease in which digitalis 
was ■ indicated, having also frequent attacks of paroxysmal 
tachycardia. Such attacks might be lessened in frequency and 
duration by the judicious use of quinidine in divided doses. 
Exceptions to the contraindications given may occur but m 
general it is wise to adhere rather closely to these. Fatalities 
occurring after quinidine therapy are exceedingly uncommon 
when the cases are properly chosen. 

In summary, it is hoped sufficient emphasis has been placed 
on the clinical differentiation of the important disturbances in 
cardiac rate and rhythm. Space has not permitted a complete 
discussion of the subject, some of the less important arrhyth- 
mias as sino-auricular block and A. V. nodal rhythm being 
omitted. Heart block is considered only in differential diag- 
nosis. Finally, it should be stated that the court of appeal in 
difficult cases is the electrocardiogram. Familiarity with and 
more frequent use of this method of examination m'll improve 
one’s clinical diagnostic ability. 
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SYMPTOMS OF HEART FAILURE IN HYPERTENSION 

Recent studies by the Metropolitan Life Insurance Com- 
pany show that every other individual past the age of fifty in 
the United States dies of cardiovascular-renal disease. ^More 
than one half of this number are cardiac deaths and the great- 
est single cause is hAT^^tensive-vascular disease. This in- 
dicates the importance of the topic assigned, that is, the 
sjTnptoms of heart failure in h>T>eitension. But essential 
hj^ertension is not the only variety of hypertension tliat pro- 
duces heart symptoms. Heart complications also occur in 
glomerulonephritis, both the aciite and chronic varieties, some- 
times during the course of the toxemia of pregnancy and also 
in congenital stenosis of the isthmus of the aorta. These 
latter causes, however, are probably responsible for only about 
5 per cent of the instances of heart disease due to hypertension. 
-Ml the rest are due to the condition that is usually termed 
“essential hj^pertension.” It is hardly necessarj'^ to spend 
much time discussing what is meant by that. 

The generally accepted concept of essential hypertension 
is a vasospastic disorder, widespread in the civilized world 
that manifests itself chiefly in middle life, usually runs a course 
of about ten to twenty years after its discovery, leads gradually 
to tluckening and constriction of the smaller vessels so that 
life eventually is terminated by failure of one or another of 
the vital organs — ^lieart, brain or kidneys. 


PATHOGENESIS OR HEART FAILURE IN HYPERTENSION 

This brief statement must suffice to introduce us to the im 
t'ormm relationship that exists between essential W f • 
an.. .K-nn aiscasc. I, ,aads fte list of 
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failure. How then is this heart failure brought about? The 
explanation is not clear in all cases but in the majority after 
essential hypertension has persisted for a period of years 
hypertrophy of the left ventricle of the heart occurs. So well 
is this fact recognized that when we meet with hypertrophy of 
the heart that is not due to a valvular defect it can almost 
always be explained on the basis of essential hypertension. 
But the question arises why does the hypertrophied heart fail? 
And again the answer to this question is almost as obvious as 
the cause of the hypertrophy — failure occurs because of coro- 
nary artery sclerosis which interferes with the nutrition of the 
heart muscle. This introduces us to a more difficult question; 
that is, the relationship between coronary artery sclerosis and 
essential hypertension. Coronary artery sclerosis occurs as a 
part of a more widespread atherosclerosis which affects prin- 
cipally the aorta and its branches — a senile, degenerative 
process of the large vessels not necessarily related to essential 
hypertension. The day has fortunately passed when we con- 
sidered that arteriosclerosis was responsible for essential 
hypertension. Now we know that essential hypertension is a 
vasospastic process which precedes arteriosclerosis rather than 
follows it. We also know that this latter form of arterioscle- 
rosis is a diffuse hyperplastic sclerosis affecting small vessels, 
an arterio/osclerosis, in contrast to the above-mentioned senile, 
degenerative process which affects larger vessels. I prefer the 
term “hypertensive-vascular disease” for the one form and 
atherosclerosis, which may occur entirely independently and 
is certainly of another origin, for the other. Nevertheless, the 
two processes are frequently associated, that is, they coexist, 
mainly because essential hypertension is the most frequent 
disorder of middle life and atherosclerosis is the most frequent 
disorder of later life and individuals with essential hyperten- 
sion live into the age period when they develop atherosclerosis. 
It is probably also true that when these processes coexist their 
development is accelerated. Hence it is that essential hyper- 
tension is frequently complicated by coronary artery sclerosis. 
Under such circumstances the individual is in greater danger 
than if either process existed alone because the heart is forced 
to work harder as a result of the essential hypertension and at 
the same time a slow but certain interference with the nutri- 



SYMPTOilS OF HEART FAILURE IK IIYPERTEKSIOK 1051 

tion of the heart is occurring. So we may say that the ability 
of the heart to carry on in the presence of essential ht^erlension 
depends largely upon the integrity of its blood supply through 
the coronari^ vessels. These statements we may accept for 
our clinical purposes although it is quite true that there arc 
instances of failure of the heart in the course of essential 
hj^ertension that cannot be explained on the basis of coro- 
nary' artery disease. _ . 

The question with which we are immediately concerned is 
—how does this failure of the heart in the course of hyper- 
tension manifest itself? 


ONSET OF HEART FAILURE 

Evidences of heart failure may be insidious or sudden in 
onset. For a long time, in the majority of instances, there 
are no symptoms. During this period hypertrophy of tlie left 
ventricle is taking place but since the heart is entirely capable 
of meeting all demands made upon it no symptoms occur. 
The first and most important symptom that occurs is shortness 
of breath on exertion and it may precede by months or years 
any further ecddence of heart disease. However, other symp- 
toms may occur concomitantly or follow in quick succession 
after shortness of breath occurs. Palpitation is a frequent 
symptom and may occur with or without a disturbance in the 
rhythm of the heart. One of the most frequent and important 
disturbances in rhythm in the hypertensive form of heart dis- 
ease is auricular fibrillation. It is a serious complication, the 
anatomic basis of which is atherosclerosis, an associated 
mitral stenosis or thyroid disease. It may also occur in asso- 
ciation with coronary thrombosis and occasionally as a func- 
tional disturbance. In the latter instance it is not so serious 
as when due to the premous causes mentioned. Other dis- 
turbances in rhythm are paroxysms of tachycardia and pre- 
mature beats. WTien heart failure has advanced to a serious 
degree gallop rhyUhm may make its appearance and must be 
carefully sought for because of its prognostic value 

As heart failure continues, dyspnea becomes more pro 



1052 


EDWARD 


makes its appearance. This disturbance in respiratory rhythm 
can often be observed best at night or at times when the patient 
dozes off. Dyspnea of heart failure may be associated with 
or exaggerated by other causes of dyspnea such as obesity, 
pulmonary emphysema, kidney disease, anemia or psychic fac- 
tors. Its relationship to the dyspnea of emphysema is an im- 
portant consideration frequently neglected. It often happens 
that an individual with dyspnea which is thought to be of 
cardiac origin has a perfectly normal heart but suffers from 
pulmonary emphysema. Frequently such patients are told that 
they have heart disease and dosed with digitalis when in reality 
the dyspnea is bronchial in origin and the heart is normal or 
nearly so. In regard to the latter question it also frequently 
happens that both heart disease and pulmonary emphysema 
are present so that the dyspnea is of combined origin. If 
possible we must attempt to evaluate this dyspnea by saying 
how much is due to the cardiac disease and how much is due to 
the coexisting pulmonary emphysema. Dr. Morris Kleinbart 
and I have worked on this problem by circulatory measure- 
ments — velocity time and venous pressure estimations — in ad- 
dition to special fluoroscopic studies made by Dr. Hugo Roesler. 
We believe that we have been helped by these special observa- 
tions in determining in many instances of combined chronic 
heart and lung disease which was the more important factor 
in the production of dyspnea. 

CARDIAC ASTHMA: LEFT HEART FAILURE 

This differentiation of heart and lung causes for shortness 
of breath becomes even more important under another set of 
circumstances. This brings us to the consideration of a form 
of dyspnea that occurs in heart disease that is Just as important 
as the dyspnea of exertion and that is dyspnea that occurs 
chiefly at night as a paro.xysm and is usually referred to as an 
attack of cardiac asthma. Usually the clinical differentiation 
from bronchial asthma is not difficult but under some circum- 
stances, especially in the elderly, it may be impossible to say 
whether this paroxx’^smal attack is cardiac asthma or true 
bronchial asthma. It is an important problem because the 
prognosis and treatment differ so markedly in the two groups. 

A patient with essential fajper tension, wFo has dy.spnea on 
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exertion and perhaps other symptoms such as fatigue and pal- 
pitation, awakens suddenly one night with agonizing shortness 
of breath which causes him to sit up in an effort to get sufli- 
cient air into his lungs. He may even get out of bed or rush 
to the "nindow for air. This paroxj'^sm of dyspnea is fre- 
quently accompanied by cough and it may be by the expectora- 
tion of blood-tinged, frothy sputum. When this happens it is 
definite evidence that pulmonary edema has occurred and in- 
dicates clearly the nature of the attack— sudden failure of the 
left ventricle. If we are fortunate enough to observe the de- 
velopment of an attack we will note frequently an increase of 
blood pressure prior to the onset, an accentuation of the pul- 
monary second sound indicating the hypertension in the lesser 
circulation, and during the attack the presence of numerous 
moist rales over the bases of the lungs. Not a great deal is 
known about the actual mechanism of cardiac asthma but we 
do know that it comes especially at night and it may be that 
the position of the patient interfering with diaphragm action 
has something to do with the onset of the attack. Various 
other circumstances seem to bear a relationship to the attack, 
such for example as gastric distress, bowel or bladder discom- 
fort, or even an anxiety dream. Cases have been described to 
me which seemed to follow dixectly after coitus. 


FAILURE OF THE RIGHT SIDE OF THE HEART 

Both varieties of dyspnea that we have discussed, dyspnea 
on exertion and paroxysmal dyspnea, are evidences of left heart 
failure, the one gradual and the other sudden. Meanwhile the 
right heart is responding by hypertrophy to the increased ten- 
sion of the lesser circulation caused by the chronic left heart 
failure. Eventually the right heart fails, unless the individual 
meanwhile succumbs to an attack of pulilionary edema 
coronary' occlusion, or some accident unrelated to the heart 
disease, and then added to the evidences of pulmonary con- 
gestion are the signs of increased venous pressure and 4ceral 
congestion. That is, we now may observe a little edema of Ae 
dependent ponions of the body, such for example as ankle 
edema occurring in the evening, an enlarger! an/f / ^ 

responsible for indigestion, albuminuria Le to renaf^" 

I.™, and an inernaaed venous pressure which can be oSeXd 
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as a distention of neck veins or a failure of the arm or hand 
veins to empty as readily as in the normal individual when 
the arm is raised above the level of the auricle. At about the 
same time we may often observe, especially in fluoroscopy, a 
little flm'd at the bases of the chest, obliterating the costo- 
phrenic angles. The pulmonary congestion of left heart failure 
with prominence of the pulmonary conus can also be readily 
observed fluoroscopically. And of course in time pleural col- 
lections may occur as well as abdominal ascites or even a 
general anasarca. It is important to remember that edema may 
be accumulating before it manifests itself by pitting and it is 
also well to remember that in hospital patients or patients who 
have been in bed for a period of time the edema collects in 
the dependent portions as for example in the thighs, around 
the buttocks and in the sacral region. Many other symptoms 
make their appearance during this period of failure but just 
how closely they are related to the insufficiency of the heart is 
a little difficult to state. I am thinking of neurologic and 
mental symptoms such for example as headache, dizziness, 
tinnitus and changes in disposition such as irascibility, child- 
ishness, fits of depression, persecutory delusions and actual 
periods of psychosis. 

ANGINA PECTORIS: PAINFUL HEART FAILURE 

And now we must consider an entirely different syndrome 
that occurs in the course of heart disease associated with essen- 
tial hypertension. I refer to the condition known as angina 
pectoris. This syndrome of characteristic pain with typical 
distribution is sometimes referred to as painful heart failure 
in contrast to the congestive heart failure that we have just 
discussed. It is now quite generally accepted that in the 
majority of instances of angina pectoris, coronary artery disease 
is responsible. Just why coronary artery disease should be 
responsible for a painful affection of the heart in one individual 
and for congestive heart failure in another is not clear. But 
just as we stated that there are instances of congestive heart 
failure in the course of essential hypertension that do not show 
any evidence of coronary artery involvement so there are cases 
of angina pectoris in which the coronary arteries are free from 
disease or in w’hich the sclerosis is so slight that it cannot be 
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held responsible. We presume that vasospasm_ of the coro- 
narjr arteries must play a part here. Certainly it is genera > 
accepted that anoxemia of the heart muscle is the mechanism 
behind the painful affection in the same way that we looh 
upon intermittent claudication as a disorder dependent upon 
disturbed nutrition and anoxemia of the calf muscles.^ There 
are many kinds of precordial pain but there is no mistaking 
the characteristic attack of angina pectoris. Its association 
with effort or excitement, its position under the sternum, its 
characteristic squeezing, constricting or oppressive nature and 
its well-known distribution, together with associated general 
anxiety features and the abolition of pain by the use of 
nitrites make it unmistakable. 


CORONARY OCCLUSION 

The profession has also become very familiar with a closely 
related and even more serious disorder of the coronary arteries 
and that is sudden occlusion, the result of which is infarction 
of a portion of the heart wall. The middle-aged, sthenic txqie 
of individual with hypertension who develops attacks of angina 
pectoris is a candidate for an attack of coronary occlusion. 
The characteristic seizure is now so well known that we need 
not take time to discuss it. Nor need we for the same reason 
spend time discussing the differential diagnosis from the upper 
abdominal emergencies. It is not so well known that another 
variety of vascular accident often associated with hypertension 
may be confused with coronary occlusion and that is rupture 
of the aorta and the formation of a dissecting aneurysm. In 
this condition the pain is frequently felt in the back, between 
the shoulder blades or lower as progressive splitting of the 
aortic coats takes place. Pulmonary embolism with evidence 
of acute right heart strain now referred to as acute cor pul- 
inonale is sometimes mistaken for coronary occlusion. The 
similarity may be verjr dose even to the presence of a peri 
cardial friction rub. Spontaneous pneumothorax causing pain 
and shock has been mistaken for coronary occlusion but once 
seen is not like ly to be again confused. It is well known that 
he pa lent w.Ui angina pectoris may later develop congesrive 
heart failure following which there is relief from^nain^ TLp 
rover, mva.ion haa also been noted, tat Ss.^gSe bin 
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failure that clears up and is followed by angina pectoris. Some- 
times pain and congestive failure occur together. 

THE IMPORTANCE OF PERSONALITY STUDY IN HYPERTENSIVE 

HEART DISEASE 

Although not strictly concerned with the title of this 
presentation I next want to consider a group of symptoms that 
may seem to be connected with heart disease occurring in the 
course of essential hypertension but in reality have nothing 
to do with the heart. The first is pain in the precordium which 
must be differentiated from angina pectoris, the second is 
fatigue that is out of proportion to the amount of physical 
impairment, and the third is usually described as shortness of 
breath although it actually is not dyspnea and must not be 
confused with it. In regard to pain in the precordium in 
patients with essential hypertension the variety that I speak 
of does not necessarily occur with exertion but may come on 
at any time and often does so while the patient is at rest. 
It is not placed as typically as angina pectoris nor does it have 
the distribution of true angina. It is frequently described as 
a soreness or as sticking, burning or lancinating and as one 
examines the patient the pressure of the palpating hand or of 
the bell of the stethoscope produces the pain which the patient 
complains of. Such a pain has nothing to do with coronary 
artery disease and it is very important to differentiate it. In 
reahty it is a symptom of cardiac neurosis, often erroneously 
referred to as the effort syndrome. It frequently arises in the 
course of hypertension because such patients are told that they 
have heart disease — “an enlarged and leaking heart^’ — or they 
suspect, because of common knowledge regarding high blood 
pressure, that heart disease has developed. A symptom fre- 
quently associated is “sighing respiration’’ which is frequently 
referred to by the patient as shortness of breath, ^^^^at the 
patient really means and will graphically describe is that there 
is a sense of pressure under the lower part of the sternum which 
she tries to relieve by taking a deep breath and she sometimes 
finds herself unable to do so. This is not dyspnea and it has 
nothing to do with heart failure so that again it is very im- 
portant to differentiate this symptom. I have been particularly 
impressed by the presence of these symptoms in women who 
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have hypertension, especially tliat variety which appears at the 
menopause. If we remember, as has so well been pointed out 
by Levy and Boas, that coronarj' artery disease is uncommon 
in women and if we further remember that women seem to 
stand the effects of hj^Dertension very well we will be on our 
guard against making a diagnosis of true angina pectoris in a 
female patient with hypertension. Not that it cannot occur 
but it is not so common as in men. 

These are practical considerations because in studying a 
patient with essential hj'pertension it often becomes just as 
important in one case to reassure the patient in regard to his 
ability to carry on as it is in another case to urge rest. In 
order to estimate just how much activity may be permitted or 
on the other hand how much rest a patient should have we 
must carefully correlate symptoms, physical signs and labora- 
tory results. This means that physical measurements — blood 
pressure determinations, heart size, eyeground studies, renal 
functional estimations — are essential in understanding the 
physical status of the hypertension patient but that personality 
studies are equally important in estimating his ability to carry 
on or his need for restrictions and rest. 


TERMINOLOGY IN HYPERTENSIVE HEART DISEASE 

Lastly, I would like to say something about the term 
“chronic myocarditis.” Fortunately we do not meet it as fre- 
quently as we formerly did. In the majority of instances what 
is called “chronic myocarditis” is hypertensive heart disease 
cither with or without coronary sclerosis. Now while it is true 
that certain myocardial changes occur under such circum- 
stances Avhich often can be demonstrated by electrocar- 
diographic study this in reality is not a myocarditis although 
It may be termed “myocardial degeneration.” I see no neces 
sity for using the term at all. It is just as simple and much 
more precise to speak of hypertensive heart disease either Zl 
or without coronaiyf artery sclerosis. 

In conclusion I have tried to indicate that um- 
the heart to function properly in patients with essential 
tension apparently depends upon the integrity of the 
vessels. HN-pertension can exist without corLa coronary 

msis and of course the reverse is true^that 

v-u n-<,7 coronary artery 
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sclerosis exists without hypertension but when they coexist 
the situation is unquestionably more dangerous for the in- 
dividual. Then it is that obesity, complicating disorders such 
as diabetes and gallbladder disease, renal impairment and in- 
tracranial vascular accident add to the complexity of the prob- 
lem. Physical and mental stress may act to bring about 
sporadic increases of blood pressure and thus precipitate heart 
symptoms either in the form of gradual failure, sudden paroxys- 
mal dyspnea, angina pectoris or coronary occlusion. Some- 
times because of the vascular disease that goes on with regard 
to the other viscera an almost simultaneous disintegration of 
vital organs occurs. Then it becomes difficult to say whether 
heart, brain or kidney failure is the cause of death. 

We may end this discussion by stating that in the course 
of hypertensive heart disease, failure of the heart is usually 
determined by coronary artery sclerosis which impairs the nu- 
trition of the heart muscle. The first symptom is most often 
dyspnea which occurs on exertion or may occur suddenly — • 
paroxysmal dyspnea (cardiac asthma) — followed by right 
heart failure producing increased venous pressure, evidences 
of visceral congestion and edema of the ankles. Quite apart 
from this congestive heart failure a painful heart affection 
known as angina pectoris may occur which sometimes is ter- 
minated by congestive failure or by coronary occlusion. But 
coronary occlusion may occur as an independent affection with- 
out any history of previous angina. Lastly, either in associa- 
tion with congestive failure or occurring without any clear 
evidence of heart disease are a number of symptoms which are 
psychic in origin. They must be sharply differentiated when 
they exist alone and carefully evaluated when they exist in com- 
bination ■with hypertensive heart disease. 
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CLINIC OF DR. MARY HOSKINS EASBY 
Presbyterian and Woman’s Hospitals 


THE EARLY RECOGNITION OF CARDIAC INSUFFICIENCY 
IN THE PRESENCE OF PREGNANCY 

The importance of the early detection of cardiac insuffi- 
ciency during pregnancy is emphasized by the statistics of a 
recent maternal mortality report pubhshed by the Philadelphia 
County Medical Society.^ In this three-year study there were 
69 maternal deaths with heart disease as a factor; in 16 cases 
heart disease was the primary, in 53 the secondary cause of 
death. This figure represents 9 per cent of the total deaths of 
the series. Of the 78 maternal deaths with nonobstetrical con- 
ditions as their primary cause, heart disease is second only to 
pneumonia. From a study by Fraser* comes the statement 
that among all causes of maternal deaths not due primarily 
to pregnancy, heart disease stands second only to nontuber- 
culous lung disease. Forty of the 69 patients in the Philadel- 
phia County Medical Society report, whose deaths were caused 
by or complicated by heart disease, had shown complications 
during previous deliveries. It seems justifiable to conclude 
from such figures that a substantial improvement in the 
maternal mortality rate might be effected if this group of 
cardiac deaths could be eliminated or markedly reduced. 

The obsen,'ations which are presented in this study were 
made in the cardiac clinics of the Presbyterian and Woman’s 
Hospitals of Philadelphia. The collection of data on pregnant 
patients was begun at the Woman’s Hospital in 1931 and 
extended through the middle of 1936. At the Presbyterian 
Hospital obserx’ations were made during the years 1934 1 QT 3 
I0;6. The lotal number of patients passing through L pr ! 
natal chmes of these two hospitals during the years undL 
co„,.dcrauon was 3059; of this number, 2S8 were refared lo 
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the cardiac clinics for study because of the presence of ab- 
normal cardiovascular signs and symptoms. These patients 
were all examined before delivery and whenever possible were 
seen after delivery. When patients failed to return for check- 
up after their confinements, their hospital records were studied 
to determine the cardiac diagnoses at the time of their dis- 
charge. Those who were considered to have organic heart 
disease have, with few exceptions, been seen and reexamined 
at least once since their deliveries; many of them attend heart 
clinic regularly. Three cases without postpartum data were 
discarded from the series. 

Of the 255 who are included, 42 were found to have organic 
heart disease; this is 1.37 per cent of the total number of patients 
passing through the prenatal clinics of the two hospitals. This 
figure is comparable with the data given by Herrick,® who 
found that 1 per cent of all pregnancies are complicated by 
cardiac disease, and that 6 per cent of these die. White^ 
found that 2 per cent of pregnant women have symptoms and 
signs of heart disease, and that 1 per cent has organic heart 
disease. Lamb'’ found organic heart disease in 2.7 per cent of 
pregnant women in a four-year study. Sodeman® states that, 
in general, the incidence of heart disease in pregnancy is about 
I per cent. 

Of the 42 cases, 12 or 28.6 per cent showed some degree of 
congestive failure during pregnancy or at the time of delivery; 
the number of deaths was three. A brief review of these cases 
follows. In making the diagnoses, the functional classifica- 
tion approved by the American Heart Association was used.* 

Case I. — Age twenty-six years. This patient was first seen 
between the first and second months of her first pregnancy. 
Her diagnosis was congenital heart disease, pulmonary stenosis, 
cardiac enlargement, right ventricular preponderance, normal 
sinus rhythm. Class II B. She was hospitalized during almost 
her entire pregnancy, and although seen early and presenting 
evidence of congestive failure during the entire time she was 
under obsercmtion. pregnancy was not interrupted because 
there was a persistent gonorrheal infection w’hich did not clear 
up until almost the end of the prenatal period. At times her 
functional classification was Class III, but adequate therapy 
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restored her to Class II B; she was allowed to go to term and 
was delivered with forceps of a normal male child. Some evi- 
dence of failure was present during the puerperal period, but 
this gradually cleared up. This patient attends cardiac clinic 
regularly. Her present functional classification is II A. 

Case II.— Age thirty-nine years. This patient showed 
failure when seen in the seventh month of her ninth pregnanc\ . 
She gave no history of failure previously during her long period 
of childbearing. Her etiology was undetermined; the anat- 
omic diagnosis was cardiac enlargement with mitral insuffi- 
ciency, left ventricle preponderance; she had a normal sinus 
rhjdhm throughout, her functional classification was Class 11 
B. She was hospitalized and given appropriate medication for 
congestive failure; there was sufficient improvement for the 
patient to go home until she was at term. She returned to the 
hospital and was delivered spontaneously. At the time of 
delivery and during the puerperium she had some decompen- 
sation; she has been classed as II B since the time of delivery. 


Case III. — ^Age twenty-one years. When first seen she 
was in her seventh month of her first pregnancy. Her diag- 
nosis was rheumatic heart disease with cardiac enlargement, 
mitral insufficiency, mitral stenosis, right ventricle preponder- 
ance, and auricular fibrillation; she was classed as II B. She 
was hospitalized a few days after her first examination and re- 
mained in the ward until three weeks after delivery, a total of 
ten weeks. She was given appropriate therapy and at term had 
reestablished compensation. A cesarean section was done and 
the patient left the hospital in fair condition. She attends 
cardiac clinic regularly and still has sufficient cardiac disability 
to be classed as II B. 


Case IV.— Age twenty-three years. This patient was three 
months pregnant when first seen in clinic. The premanev 
under consideration was her second, and she gave no historv 
0 allure with the first. She was diagnosed affoUov^ S 
atic heart disease, cardiac enlargement, mitral insufficiency 
nulral stenosis, right ventricle preponderance, normal sinm 
rhythm; functional classification Class II A. She showed in' 
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creasing cardiac disability, and the classification was changed 
to II B within a month after her initial examination. She was 
hospitalized several days before delivery, and showed improve- 
ment with digitalization; a cesarean section was done and the 
patient was sterilized. Three days after operation she had an 
acute right-sided heart failure with auricular fibrillation; she 
recovered from this, and after seven weeks’ hospitalization, 
went home in fair condition. She attends cardiac ch'nic and 
is classified as II B. 

Ca^e V. — ^Age twenty-five years. She was first seen in 
the third month of her second pregnancy; no failure had oc- 
curred with the first. She was found to have rheumatic heart 
disease with mitral insufficiency and stenosis and gallop 
rhythm, and was placed in Class II B. Because of cardiac 
insufficiency, she was hospitalized ten days before delivery and 
given appropriate therapy. After compensation was restored, 
a cesarean section and sterilization were done. She showed 
some signs of failure during the puerperium, but improved and 
was sent home in good condition. She attends cardiac clinic, 
and has remained in Class II A since her discharge from the 
hospital. 

Case VI. — Age twenty-one years. This patient, who was 
first seen in the second month of her second pregnancy, gnve 
no history of previous failure. She was found to have rheu- 
matic heart disease with cardiac enlargement, mitral insuffi- 
ciency, mitral stenosis, normal sinus rhythm, and she was clas- 
sified as II B. In addition to signs of congestive heart failure, 
she had persistent vomiting, weight loss, temperature rise and 
nosebleeds. Pregnancy was terminated because of rheumatic 
activity after the patient had been hospitalized long enough 
for compensation to be restored; she was subsequently steril- 
ized. Her recovery was uneventful. She attends cardiac 
clinic regularly, and has remained in Class II A since leaving 
the hospital. 

Case VII.— Age twenty-one years. This was the patient s 
first pregnancy and she was in her sixth month when first seen. 
She w'as found to have rheumatic heart disease with cardiac 
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enlargement, mitral insufficiency, mitral stenosis, ryith normal 
sinus rhythm. She was in marked failure. Class III, and was 
hospitalized. She improved on appropriate medication and 
was permitted to go home on a strict regimen of rest and 
digitalis. Later in her pregnancy it was necessary to hospitalize 
her again for seven days; she again improved, went to term, 
and was delivered by a cesarean section. Sterilization was 
done, and subsequently the patient left the hospital with com- 
pensation reestablished. No follow-up examination has been 
possible. 


Case VIII. — ^Age twenty-seven years. This patient was 
first seen in the seventh month of her second pregnancy. Her 
diagnosis was rheumatic heart disease, cardiac enlargement, 
mitral insufficiency, a slight degree of coronary sclerosis, normal 
sinus rhythm, Class II B. She gave a history of having had 
sufficient cardiac disability with the first pregnancy, to have 
needed bed rest for a period of several weeks and delivery by 
cesarean section. In the pregnancy under consideration, she 
was carried along to term and was delivered by forceps of a 
stillborn child. Later she came in near the end of her third 
pregnancy and was hospitalized and delivered by cesarean sec- 
tion because of evidence of congestive failure and small 
measurements. Her recovery was rmeventful and she left the 
hospital with compensation restored. Unfortunately this 
patient has been lost sight of, and no follow-up examination 
was possible after discharge from the hospital. 


Case IX.— Age thirty-two years. This patient was first 
seen between the seventh and eight months of pregnancy. She 
had rheumatic heart disease with cardiac enlargement and mitral 
stenosis, and showed definite evidence of myocardial fibrosis 
by electrocardiogram; she had normal sinus rhythm and was 
classed as II B. She had had 4 previous pregnancies, but gave 
no histor>^ of preHous failure with any of them. She imnroved 
wnth rest and digitalization, and about 1 month after hL first 
cardiac examination, labor was inducprl Wt... 
uneventful. About ’ten daj^s Hter shetas ^terib'T^ 
covered and left the hospital in good condition and\’ i! 
no evidence of failure since. ” 
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Case X. — ^Age twenty-eight years. This patient was first 
seen between the fourth and fifth months of her fifth preg- 
nancy. She had rheumatic heart disease with cardiac en- 
largement, mitral insufficiency, mitral stenosis, sino-auricular 
tachycardia; she was in advanced failure (Class III), with a 
marked degree of pulmonary edema. She was immediately hos- 
pitalized and digitalization begun. Later on the same day of 
her admission to the hospital she had a premature separation 
of the placenta followed by death. 

Oa^e XI. — ^Age nineteen years. This was the patient’s 
first pregnancy. She was first examined at six months and 
found to have rheumatic heart disease with cardiac enlarge- 
ment, mitral insufficiency, mitral stenosis, early aortic insuffi- 
ciency, and a possible adherent pericardium. The electrocar- 
diogram showed normal sinus rhythm interrupted by auricular 
premature contractions and right axis deviation; she was 
classed as II B. She was put on a strict regimen of rest and 
digitalis with frequent reexaminations in clinic; no definite 
failure occurred during this period. At eight and one-half 
months she was admitted to the hospital for observation, and 
after about two weeks of complete rest, a cesarean section was 
performed. The patient had a cardiac arrest on the operating 
table but recovered. Following this she developed auricular 
fibrillation, and for three days her progress seemed fairly satis- 
factory under digitalis therapy. She then developed a Staphyl- 
ococcus aureus blood stream infection and died ten days after 
operation. 

Case XII, — Age twenty-five years. When this patient first 
came under observation she was five and one-half months preg- 
nant; she had had no previous pregnancies. She was found to 
have rheumatic heart disease, cardiac enlargement, mitral in- 
sufficiency, mitral stenosis, right ventricular preponderance, 
normal sinus rhythm, and she was put into Class II B. She 
rvas followed for a month and a half in clinic during which 
time she presented no definite evidence of failure, .^t seven 
months she went abruptly into failure with an attack of noc 
turnal dyspnea; unfortunately she did not report to the ho:^ 
pital until four days later at which time she was in adv’ance 
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failure (Class III). She was then admitted to the ward and 
an effort was made to digitalize her. Her condition was too 
serious to permit of interruption of pre^ancy. Digitalis and 
bed rest failed to restore compensation in any degree and four 
days after admission she delivered spontaneously and the fol- 
lowing day died in failure. 

In this group of 12 cases presenting cardiac failure, one 
was first seen between the first and second months of preg- 
nancy, 2 were seen at three months, 1 at four months, 1 at 
four and one-half months, 1 at five and one-half months, 2 at 
six months and 4 at seven months; 5 were primiparae, 4 were 
Gra\dda H, 2 were Gravida V, and 1 was Gravida IX. Only 
I of the multiparae had any history of failure with previous 
pregnancy^; 11 were considered to have sufficient cardiac dis- 
ability to be classed as II B at the time of their initial ex- 
amination. The one who was in Class II A at the beginning 
of the observation period (three months) had gone into Class 
II B a month later. All but 2 had definite rheumatic histories, 
of these 2, one had a congenital lesion and the other gave no 
history of disease predisposing to organic cardiac change. 

There were 3 deaths in the groups. Two of these, the one 
associated with the Staphylococcus aureus septicemia, and the 
one with the premature separation of the placenta, cannot be 
attributed to congestive heart failure alone, inasmuch as the 
associated conditions themselves carry a high mortality rate; 
the third case was one of uncomplicated congestive heart 
failure. We find, therefore, in this group that the percentage 
of patients djdng of congestive failure alone is 8.33 of all who 


were in failure, and 2.38 of the entire organic group of 42 
cAses. This figure seems low, inasmuch as Herrick® states that 
6 per cent of pregnant women with heart disease die; and 
Eastman® gives a mortality rate of 5 to 8 per cent after a wide- 
spread study in hospitals with and without special cardiac 
climes. The explanation for this apparent low figure in my 
senes IS that cardiac death may occur during pregnancy or de- 

therefore not 

c-mbolMrl.''' I death from 

o endocarditis, etc. Also in the 

a ion of ^ '^"der close 

> eriation of both prenatal and cardiac clinics during that 
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part of pregnancy in which failure is most apt to occur, namely, 
the last two months. Whenever indicated, these patients were 
hospitalized for rest and observation, or put to bed at home 
under a regimen of rest and medication. One death occurred 
in the organic group which was not mentioned above because 
no failure was present; this case was one of rheumatic heart 
disease with mitral stenosis whose death occurred four days 
postpartum from a Staphylococcus aureus blood stream infec- 
tion, but whose functional classification remained II A through- 
out the period of observation. This case added to the 3 already 
discussed gives us a total of 4 deaths associated with cardiac 
disease, but in 3 of which death could not be attributed to 
heart disease alone. 

It would be justifiable to conclude that close observation 
in cardiac clinic as well as in prenatal clinic of the cardiogravid 
patient during pregnancy is a factor in reducing mortality from 
congestive failure. It enables the early signs and symptoms 
of failure to be detected and evaluated, and adequate treatment 
instituted. The detection of early failure in these patients is 
not without difficulty; Gammeltoft® states that 16.3 per cent 
of 239 normal pregnant women studied had signs and symp- 
toms of heart disease; all of which cleared up soon after de- 
livery, and did not improve on rest and digitalis. Hamilton 
and Kellogg^® state that 7.5 per cent of all pregnant patients 
in a group they studied required a decision on the heart. The 
signs and symptoms presented by the noncardiac pregnant 
patient depend on the fact that new demands are made in preg- 
nancy on circulation, and consequently on the heart. Stander 
and Cadden,^^ using the acetylene method of computing cardiac 
output, found an increase in cardiac output of more than 50 
per cent in the latter half of pregnancy. Grollman'" points 
out that there is a large increase in the area of the circulator)' 
bed in pregnancy. In order to maintain a constant blood pres- 
sure without depriving other parts of the body of a normal 
blood flow, there must be an increased cardiac output. This 
suggests that the heart must hypertrophy during pregnancy, 
and brings up the disputed point of whether the enlargement 
seen in the latter months is actual or w'hether the organ seems 
enlarged because of a pushing upward by the gravid uterus 
with outward displacement of the ape.x impulse and frequently 
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mth a marked degree of left axis deviation in the electrocar- 
diogram. In any event, it is to be expected that a heart v,hich 
has sustained damage from infection, and which has conse- 
quently a diminished reser\'e, will manifest evidence of dis- 
abUity more readily under the strain of pregnancy than an un- 
damaged heart. Consequently the earlier in pregnancy failure 
appears the more serious is the outlook. It is therefore essen- 
tial that patients with definite organic damage be seen as early 
as possible for cardiac study, that they report for reexamina- 
tion at regular intervals during pregnancy, that they be seen 
during their hospitalization by a cardiologist w’hen possible, and 
that they be referred back to cardiac clinic for postnatal check- 
up. This requires the closest cooperation between the obstetric 
and cardiac departments of the hospital. 

As has been pointed out, s^miptoms of early cardiac insuffi- 
ciency may appear in pregnant patients who have no organic 
cardiac disease. Of the group of patients studied by me, the 
213 who were not included in the organic group, showed the 
following signs and sjmiptoms; 139 had systolic murmurs at 
the apex or pulmonic areas, 114 had dyspnea, 7 had orthopnea, 
67 had palpitation, 12 had definite edema. 

The early detection of congestive failure in pregnancy de- 
pends, therefore, on the finding of those same classical mani- 
festations of cardiac insufficiency as would be seen in a non- 
grand cardiac patient, namely; dyspnea, orthopnea, easy 
fatigability, palpitation, edema, the appearance of a systolic 
murmur, cardiac enlargement, premature beats, engorgement 
of the neck vessels, etc. But in addition, each symptom and 
sign must be evaluated in the light of the gravid state, and 
the degree to which it is intensified as pregnancy advances be 
ta’cn as a criterion of its prognostic value. The appearance 
of pulmonarj^ edema, gaUop rhythm, auricular fibrillation, 
paroxysmal nocturnal d3^spnea, severe precordial or substernal 
uduir "^"^'y^^'^^'^tivity, is always an indication of serious 
'^ince tiip pU is of the utmost importance. 

rheumatic, a pamstakmg search for the history of past infec- 
ihe hkeUhodd"'^m‘ th“ ^ increases 

- - and both treatment and prognosis must be 
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modified accordingly. When the patient gives a history of one 
or more breaks in compensation, the expectation of failure 
during pregnancy is greatly increased. 

In considering treatment of heart failure in pregnancy, it 
must be kept in mind that pregnancy is a strain on the circu- 
lation, and when heart disease is present, pregnancy may pre- 
cipitate failure where failure would not occur were pregnancy 
not in the picture. The first consideration under treatment, 
therefore, is prevention. Patients who are in failure or have 
had previous failures, either \vith or without pregnancy, must 
be prevented from undertaking motherhood. This same is 
true of patients with rheumatic activity, subacute bacterial 
endocarditis, or fixed hyqDertension. One cannot state that 
failure may be anticipated in the presence of certain valvular 
lesions and not in the presence of others. In my group of 29 
organic cases in whom no failure occurred, 1 1 had well estab- 
lished mitral stenosis, and 1 had an aortic insufficiency asso- 
ciated with mitral stenosis. I believe that where mitral stenosis 
has been of such long standing that the cardiac reserve is 
definitely impaired, it should contraindicate pregnancy. If it 
is accompanied by auricular fibrillation, pregnancy should cer- 
tainly be forbidden even where there is no definite failure, as 
there is always danger of fatal emboli. Aortic insufficiency is 
considered by some as a contraindication. In my series, 2 
patients had this lesion, both associated \vith mitral stenosis; 

1 did not go into failure, the other died in failure, but had also 
a positive blood stream infection. 

I believe that prevention should extend to this length: 
that any pregnant patient with definite organic heart disease 
should be regarded as a potential case of failure because of the 
added burden which the gravid state places on an already im- 
paired circulation, and because there is no known formula 
which wiU tell us which cases will go to term safely and which 
will not. In addition, there are many women with organic 
cardiac disease w'ho may go through pregnancy safely, but who 
sustain greater impairment to their already damaged hearts 
as a result of it. Lamb"’ reports from a study of 50 cases of 
organic heart disease, over a four-y^ear period, that 43 per cent 
of them were made worse by the ordeal of pregnancy. Where 
there is organic cardiac disease of such a nature as is known 



CARDIAC rNSUrnCIENCY 


DITilXG PREGN/\XCA' 106 q 


to impair cardiac reser^’C, tlie patient should be warned before 
undertaking motherhood that her pregnancy and deliverer will 
be fraught ndth risk. If she has passed through previous preg- 
nancies safely, she should be advised strongly against under- 
taking another one, and if she has passed through previous 
ones with cardiac difficulty, further pregnancies must be 
forbidden. 

The treatment of early failure in pregnancy is the same as 
in the nongravid state. Rest is of course the first therapeutic 
measure to be enforced. Rest in the hospital is preferable to 
rest at home in the majority of cases. Hamilton and Kellogg^" 
state that “if a patient with heart disease develops decompen- 
sation during pregnane)^, she belongs in a hospital until preg- 
naneyf is terminated.” Digitalis therapy should be employed, 
the dosage being adequate to control the heart rate at 80 or 
below. If the patient improves on rest and digitalis, she may 
gradually be worked up to mild activity. If allowed to go 
home, she must be on a regimen of rest and a maintenance 
dose of digitalis ; such patients should return for hospitalization 
ten to fourteen days before term. If there is no favorable 
response to these measures and failure progresses, further 
treatment will depend on the stage of pregnancy. Each case 


must be studied as an individual problem in determining 
whether or not, and when, pregnancy should be terminated. 
Pardee,^® writing on conditions indicating therapeutic abortion, 
states that patients seen before the fourth month in Class II B 


or III, should be considered for therapeutic abortion. He says: 
“It should never be performed, however, until after a proper 
course of treatment by rest and digitalis. Such patients are 
always improved by this to some extent at least, and after im- 
provement has progressed as far as it will, and there has been 
no further improvement for two weeks, it is time to decide on 
further management.” Should abortion be decided upon the 
method of choice must next be considered. During the ’first 
three months vaginal procedures apparently do not greatlv 
disturb circulation, but from five to seven months the heart is 
probably less disturbed by abdominal operation. The choke n 
anesthesia presents another problem. Local anestb^c* ^ ! 

course the safest procedure if the patient is cooner 
the other hand, cardiac patients stand ether well ^ 
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If the patient’s failure can be controlled and she is carried 
on to term, cesarean section seems to be the method of delivery 
most advantageous because it permits of sterilization, avoids 
physical strain and also because it can be performed at a time 
which is optimum from the cardiac standpoint. On the other 
hand, the recovery stage from a nonoperative delivery is 
shorter. Hamilton and Kellogg^® do not believe it is justifiable 
to do a cesarean section for the sake of sterilization on account 
of the greater risks of this method. They state that the 
majority of multiparous cardiacs are safest delivered by forceps 
at full term with sterilization some months later if desirable. 
Should the patient be delivered by the usual method, and 
should some cardiac insufficiency be present, it is important 
that her head be kept elevated throughout delivery, and that 
the second stage of labor be shortened and eased in every way 
possible. 

The success of the treatment of congestive failure depends 
not only on early detection, but upon such other factors as the 
economic status of the patient, her intelligence and ability to 
cooperate, her religious affiliations, the avoidance of intercur- 
rent infections, the willingness of the hospital to keep a patient 
with poor home conditions in the ward for weeks or even 
months of rest if necessary, and the absolute cooperation be- 
tween the obstetrical and cardiac departments. Each case re- 
quires individual study and care. All the above-mentioned 
factors must be considered of the greatest importance if our 
efforts to reduce the mortality from cardiac disease in general 
and most particularly from congestive heart failure are to meet 
with success. 
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USE OF DRUGS IN CARDIOVASCULAR DISEASE 

The significant clinical developments in the course of 
cardiovascular disease which are influenced by the use of drugs 
may be listed as of three types; namely, congestive myocardial 
failure, cardiac pain, and abnormal heart action. Altliough 
some of these clinical features may be present more commonly 
in certain forms of heart disease, one or more of these condi- 
tions may occur in most any type of cardiovascular disease, 
and the treatment of them is essentially the same, irrespective 
of the etiology of the heart disease. The use of drugs, then, 
in patients presenting these features, may be considered as 
treatment indicated by symptoms and signs. 

For the purpose of the subject under discussion cardiovas- 
cular disease is divided etiologically into five groups; namely, 
rheumatic heart disease, hypertensive heart disease and coro- 
nary' arteriosclerosis, thyrogenic heart disease, syphilitic heart 
disease, and subacute bacterial endocarditis. Then, accord- 
ingly. the drugs used in the different types of heart disease 
should be referred to as treatment indicated by etiology. 


1. TREATMENT INDICATED BY SYMPTOMS AND SIGNS 
I. Congestive Myocamiial FAmimE 

DigdtaUs.— Digitalis, the most useful drug in the treat 
mem of congestive myocardial failure is especially efficacious 
m those cases in which auricular fibrillation with a high ven- 
tncular rate is also present. However, it has been demon 
Mrated adequately that very' satisfactory results can T 

lO / 5 
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rhythm. Hypertension in itself is no contraindication to dig- 
italis therapy. 

The plan of digitalis administration should vary somewhat 
with the individual patient. First, one should determine 
whether the patient has had any digitalis within the past three 
weeks, and how much if possible, and if the patient has had 
digitalis during this time further digitalis should be given in 
smaller doses and more cautiously. If no digitalis has been 
given within three weeks, or the patient has never had any 
digitalis the decision rests between rapid digitalizab'on in a 
few hours by massive doses and slower digitalization by smaller 
doses at less frequent intervals during the next three or four 
days or longer. A severe degree of decompensation in a patient 
who has had no digitalis is the prime indication for rapid dig- 
italization, while slow digitalization may have some advantages 
in the milder form of decompensation or in the patient who 
has had a considerable or an unknown amount of digitalis. 

At a time when the massive dosage method was first coming 
into wide use, inadequate results from digitalis were attributed 
to insufficient digitalis and properly so. No doubt the potency 
of many digitalis preparations was less certain then than now. 
The common method of calculation of the digitalization dose 
was on the basis of body weight, using such formulae as 30 
mg. of digitalis folia, or its equivalent, per kilogram of body 
weight, or 1 grain per 5 pounds of body weight. Accordingly, 
for a patient weighing 154 pounds the calculated dose would be 
2 Gm. or 31 grains of digitalis folia, or its equivalent. The 
dosage might be expressed in terms of cat units, the “cat 
method” being commonly accepted for pharmacologic assay, 
and 1 cat unit representing 1 14 grains, the above total dosage 
being equivalent to approximately 20 cat units. Ordinarily, 
one quarter of the digitalization dose (in the above instance 
71-4 grains or 0.5 Gm.) was given for 3 doses, about four to 
six hours apart, making three quarters of the calculated dose 
received by the patient within an eight- to twelve-hour period- 
By this time some effect would be noted probably as diuresis 
from digitalis usually does not occur in any marked degree 
until twm thirds to three fourths of the digitalization dose is 
given, and by this time some effect upon the pulse rate or digc=' 
tive tract might be looked for. If the optimum effect "cre 



USE OF DRUGS IN CARDIOVASCULAR DISEASE 1075 


not noted iy 2 grains (0.1 Gm.) to 3 grains (0-2_Gm ) one to 
three times a day would be given until beneficial effect 
obvious or early toxic effects resulted. A good t^ierapist would 
get the desired effects but stop short of toxicity, fulfilling the 
directions of Withering: “Let the medicine be continued until 
it either acts upon the kidneys, the stomach, the pulse or the 
bowels; let it be stopped upon the first appearance of any one 
of these effects.” 

This method of administration is satisfactory for hospital 
practice or verj^ carefully controlled house practice, but in 
cases where such close obsersmtion is not possible it has become 
common practice to count on the average optimum amount of 
digitalis for the averaged-sized adult (150 pounds) as about 
20 grains of digitalis folia, or its equivalent in other prepara- 
tions, given in di\dded doses as above stated, and to proceed to 
satisfactory digitalization from that point cautiously up to the 
maintenance dose. 

Two factors enter into this problem; first, it is almost im- 
possible to gage the dosage accurately by the body weight as a 
considerable portion of the body weight may be edema fluid, 
and second, the maintenance dose may be greatly different in 
indmdual cases. Usually, however, the patient will know 
something about his weight before the edema appeared or some 
estimate of the weight representing edema may be attempted, 
and calculation can be made accordingly. In general, 1% 
grains of digitalis folia (or its equivalent) has been found to 
be the average maintenance dose, but it should be known that 
some cases are well maintained on less (% grain) or more 
(2 grains) than this, and only close clinical observation will 
control this factor. 

Four methods of administration are available; namely, the 
oral, tlie subcutaneous, the intravenous, and the rectal. Only 
in veiA- rare instances need any other than the oral route be 
employed. Digitalis folia and tincture of digitalis are entirelv 
satis actorj' for oral administration and, except in very un 
usual instances are there any obvious advantages of other 
preparations.^ An injectable form for intravenous and sub^ 
taneous administration is necessary in cases demanHi. • 
nnd „,any proprielan- prepLuo^Se ^ravlr 
praporly a.andardiaed forma, aad the future promisi “ 0 “ 
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Stable solutions of this type. General principles of assay and 
dosage expressed above are sufficient in guiding treatment if 
dependable and in-date preparations are used. It is well to 
remember that tincture of digitalis, or other solutions of dig- 
italis are almost as efficacious if given by rectum as by mouth, 
usually some dilution with normal saline being desirable. 

If slower digitalization is employed a satisfactory method 
is to use 1% grains or 3 grains, depending on rapidity desired, 
of digitalis folia three times a day until the therapeutic effect 
is obtained and then giving a daily maintenance dose. In 
using digitalis in the presence of thyrotoxicosis or pneumonia 
or any other toxic state it is advisable to give only about half 
of the calculated dose for digitalization and then proceed 
cautiously, as it may be difficult to differentiate any increased 
toxicity as due to the digitalis or change in the preexistent 
toxic condition. 

Clinically it seems to make no difference in the average 
case whether digitalis folia or the tincture is used providing 
potent and well standardized fresh preparations are employed 
and given in sufficient doses. There is a fallacy in the sug- 
gestion that the dosage can be more accurately gaged with 
tincture as the individual dose may be varied by as little as 
1 drop. Usually it is not possible to determine the optimum 
amount by such small margin and there is no practical advan- 
tage in attempting to do so. It should be remembered that 
a drop of tincture of digitalis from the average dropper is less 
than a minim (usually about 2 drops to the minim) and the 
only dependable way is to measure the dose in minims. 

Other drugs in the digitalis series still in use are stro- 
phanthus, ouabain, squills, and apocynum. These drugs seem 
to present no clinical advantage over digitalis, and since dig- 
italis preparations now are so dependable it seems much wiser 
in average practice to know how to give digitalis and use it- 
Perhaps on rare occasions strophanthin or ouabain should be 
used when the digitalis effect must be obtained very promptly 
as a life-saving measure, but these drugs need no considera- 
tion in the ordinary management of congestive failure. Ex- 
cept in very rare instances there seems to be no good reason 
to prefer some of the glucosides of digitalis, although advan- 
tages are claimed by some. Verodigen, a gitalin- or digitalcin- 
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like fraction of digitalis is an example, said to be more readily 
absorbed than digitalis, and claimed to be better tolerated by 
the gastro-intestinal tract, but its potency, grain of vero- 
digen being equivalent to VA grains of digitalis folia, indicates 
the advisabiUty of its use in specially selected cases and under 
facilities for ver}^ careful observation. 

Diuretics. — Diuretics are valuable adjuncts to digitalis 
tlierapj'^ and three general groups are available; the xanthine 
derivatives, certain mercury compounds, and several salts. 
One of these diuretics may be helpful when another has failed, 
or a combination may act favorably when no appreciable effect 
has been obtained by one or the otlier alone. The presence 
of gastro-intestinal symptoms, the necessity for prompt diuresis, 
the definite accompaniment of nephritis, and the physician’s 
personal preference are factors that influence the choice of 
one or other of these diuretics in the beginning. Failure of 
this choice leads to trial of others or combinations. 

Theophylline (theocin), theobromine sodium salicylate 
(diuretin), and theobromine calcium salicylate (theocalcin) 
are the commonly used representatives of the xanthine deriva- 
tives. These three often produce excellent diuresis, and all 


are better given in fairly large doses for a Short period of time 
and repeated, than in small doses over a long period of time. 
These drugs, especially theophylline, may produce gastric irri- 
tation or mental aberration, but not commonly, and such 
occasion need cause no alarm as discontinuance of the drug is 
accompanied by fairly prompt clearing of these symptoms. 
Theophylline in doses of 5 to 714 grains (0.3 to 0.5 Gm.), or 
theobromine sodium salicylate, 714 to 10 grains (0.5 to 0.6 
Gm.!. or theobromine calcium salicylate, 15 grains (0.1 Gm ) 
three times a day for two days or 6 doses, usually proves a 
satisfactorv' way to give these drugs. If diuresis is to occur 
from the drug it will do so likely by this time. Although these 
tlmce drugs all belong to the same group, occasionally one will 
produce a diuresis in the same patient who has had no appre- 
ciable efiect from one of the other two. 

The mercurial diuretics are verr' imnnrtar,f • 

...™. ol confctive tailme and prape ^ 

-pr„d clinical ucc. . ^Ie^baphenTo;^uro a T''" 
impound), mersalvl (sal\Tgan a mere. ’ urea 

• ^ ^ uiercury salicylate com- 
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pound), and mercupurin (a mercury theophylline compound), 
are the three representatives of this group. These drugs are 
prepared for clinical usage as a solution in glass ampules, to 
give 1 cc. to 2 cc., preferably intravenously, or intramuscularly, 
but never subcutaneously. Subcutaneous injection or leakage 
about the point of injection into the vein causes necrosis of 
tissue, so extreme care about injection is necessary. The use 
of a small caliber needle and dilution of the drug before intra- 
venous injection are helpful in avoiding such accidents. A 
great deal has been written about the relative toxicity espe- 
cially of the first two of these mercurials mentioned; the ap- 
proximate percentage of mercury in the three compounds is: 
novasurol, 33.9 per cent, salyrgan, 39.6 per cent, and mercu- 
purin, 41 per cent. One gathers the impression from the 
literature that salyrgan is less toxic than novasurol, and that 
mercupurin is no more toxic than salyrgan, and possibly less 
so. The two main factors thought to influence this apparent 
paradox are individual sensitivity to mercury, or greater toler- 
ance by some patients, and the possibility that the toxicity de- 
pends on the chemical linkage of the mercury to the rest of 
the molecule rather than to the actual percentage of mercury 
present. While there is no clear preference of one of these 
drugs over the other, on the whole, clinical reports have seemed 
more favorable to the use of salyrgan or mercupurin. Clinical 
doses of these mercurials may be accompanied by some in- 
crease in the casts in the urine, and because of the effect of 
mercury on the kidney, their use in patients with nephritis is 
cautioned. However, in ordinary cases of congestive failure 
their use need not be curtailed, as the kidney irritation as 
determined by the urinary cast count quickly subsides, and 
the gravity of the situation justifies their use. 

Salyrgan and the mercurial salt of mercupurin (mercurin) 
are now available in suppository form and these preparations 
produce diuresis comparatively favorable with the intravenous 
administration. 

If these diuretics are effective the diuresis will occur within 
a few hours, so it is advisable to give the drug early in the 
morning, so as to least disturb the patient at night. The do;e 
of any of these ordinarily used is 1 cc. to 2 cc.; it may be 
repeated in one week, or if occasion demands as often as twice 
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a week. In some instances the mercurials have been efficacious, 
when they have not been before, after three or four days taking 
60 to 90 grains (4 to 6 Gm.) of ammonium chloride daily. _ 
Certain Salts.— The acid-producing salts, calcium chloride, 
ammonium chloride, and ammonium nitrate, may serve as ex- 
cellent diuretics when given in large doses, ranging from 90 to 
180 grains (6 to 12 Gm.) daily. Ammonium chloride or am- 
monium nitrate is more commonly used, and is best given 
in enteric-coated pills in an effort to avoid gastric irritation. 
These drugs may be given in capsules with the meals. If they 
are to be given in liquid form a vehicle containing yerba santa 
makes the preparation more tolerable. At times a better 
diuretic effect is noted by giving these salts in the above doses 
for a few days then discontinue them for a few days. A neutral 
diet aids in decreasing the amount of the salt necessary, but 
this is difficult to follow out for longer than a few days unless 
dietetic service is available. 

Potassium nitrate or potassium chloride in large doses, 120 
to 180 grains (8 to 12 Gm.) daily have been found to produce 
satisfactory diuresis in many cases, caution being given in 
cases mth severe renal insufficiency. 

Morphine and Sedatives. — ^These drugs are very useful 
in the cardiac patient, to give them mental and physical rest, ' 
and morphine sulfate is especially effective in the acute distress 
of congestive failure, when used in moderate doses. 

Cathartics. — In some instances cathartics, especially the 
salines, are very useful, but generally the extra effort of in- 
creased bowel movements is undesirable if other measures are 
effective. 


In the foregoing discussion no distinction has been made 
between so-called “right ventricular failure” and “left ven- 
tricular failure,” although the general picture of congestive 
failure represents essentially the result finally or predominantly 
of "right ventricular failure.” Attention should be called to 
the acute paroxysmal dyspnea with or without "cardiac 
asthma due to acute failure of the left ventricle. Morphine 
sulfate IS indicated in such an attack; aminophyllin ffitra 
venously. may be helpful; and in those cases tendincr L n 

a<Mvciated "cardiac asthma” with pulmonary edema^the ri? 
uinaU niay be of some value, iner- 
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Aminophyllin, 0.24 Gm. (4 grains) given slowly intra- 
venously, is very effective in relieving the acute distress of 
Cheyne-Stokes respiration, and an oral dose in the evening may 
prevent occurrence at night, or steady dosage of Vh grains 
three or four times a day may offer freedom from this S 3 Tnptom. 

2. Cardiac Pain 

The most significant cardiac pain is that of angina pectoris 
and coronary tlirombosis. Although of similar character in 
onset, location and distribution the treatment of the two is 
different in the use of the vasodilators. The vasodilators are 
contraindicated in coronary thrombosis, as shock is a part of 
the picture. The blood pressure as a guide will help to avoid 
giving the nitrites when the diagnosis may not at first be 
apparent. 

The nitrites, theobromine sodium salicylate, and amino- 
phyllin are the drugs of choice for angina pectoris. Of the 
nitrites, nitroglycerin and amyl nitrite are the quickest and 
shortest in action and therefore useful in the acute attack. 
Sodium nitrite and erythrol tetranitrate are more useful in 
an attempt to decrease the frequency and severity of the at- 
tacks. The same may be said of aminophyllin and theobromine 
sodium salicylate; aminophyllin is given in doses of 1 /^ to 3 
grains (0.1 to 0.2 Gm.) three times a day or sometimes 
grains five or six times a day is more effective. Theobromine 
sodium salicylate is given much the same way, the dose being 

grains (0.5 Gm.). 

For coronary thrombosis morphine sulfate and amino- 
phyllin are more effective. Morphine sulfate may and should 
be given in large doses, in the severe case K’ grain hj'poder- 
mically being justified. Aminophyllin, 4 grains (0.24 Gm.) 
intravenously, is frequently attended by more prompt and 
greater relief than is morphine sulfate. It should be given 
slowly; if the pain recurs after a few hours it is permissible 
to repeat the dosage. Aminophyllin, I’l- grains (0.1 Gm.) by 
mouth three or more times a day, is recommended routinely m 
coronary thrombosis for an indefinite time. 

Of the drugs, sedatives play an important part in the relief 
of painful discomfort over the heart, due to other forms <» 
heart disease; or treatment of the primary' conditions is 
diented if other than cardiac in origin. 
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3. ABNORMAL Rhythm or Rate 

From Uie standpoint of general practice the following 
arrhythmias are the most important as they can usually be 
recognized at the bedside and often arc amenable to treat- 
ment; ventricular extrasystoles, auricular fibrillation, auricular 
flutter, paroxj^smal auricular tachycardia, ventricular tach\- 
cardia and complete heart block. Extrasystolcs unless fre- 
quent and accompanied by palpitation or precordial discomfort 
rarelv call for treatment, but if so, sedatives should be first of 
the drugs used. Veiy' rarely it may be necessarj^ to use quin- 
idine sulfate or digitalis in trying to stop them. The prin- 
ciples in giving these two drugs is the same here as on other 
occasions of their use, except usually smaller and less frequent 
doses are necessary. If the extrasystoles first appear while 
the patient is under digitalization they probably signify dig- 
italis effect. 

Auricular fibrillation and auricular flutter may be discussed 
together because two drugs are useful in both instances; 
namely, digitalis and quinidine sulfate. Digitalis is indicated 
in auricular fibrillation, unless perhaps in the case of “slow” 
fibrillation without congestive failure. Digitalis does not stop 
fibrillation but decreases the pulse deficit and the ventricular 


rate. All patients with auricular fibrillation should not be 
given quinidine sulfate, especially those with fibrillation of long 
standing. Quinidine sulfate is best indicated in the case of 
short duration, uuthout congestive heart failure, and with a 
ventricular rate under 110. The auricular ‘fibrillation of thv- 
rogenic origin is especially suitable for quinidine sulfate 
therapy. Special caution is urged in the long-standing fibril- 
lation with congestive failure of some duration, and quinidine 
sulfate u-ill probably do no good anyway. Frequently it is 
advisable, especially in rapid fibrillation, to digitalize the 
pauent before giving the quinidine sulfate. Digitalizatinn nna 
qumidmc sulfate are advisable in auricular flutter and ret.ir^ 
to normal rhythm may be expected. 

Quinidine sulfate Should be given first in a test dose of t 
grams to note any untoward effects of suscentibiUtv^ ir ^ ^ 
HTinus toxic effect occurs it is likely to be one of 
failure and caffeine sodium benzoate IS erain. l ^ [fPi’^afory 
intravenously immediatelv, and artificial m given 

anmcial respiration if neces- 
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sary. When the patient is known not to be susceptible; the 
quinidine sulfate may be given in 6-grain doses every four 
hours until rhythm is restored. Larger doses more frequently 
may be used if close observation and electrocardiographic con- 
trol are available. Another often satisfactory clinical method 
is to give 3 doses a day; increasing the dose for each succeeding 
day by 1% grains, as for example, 3 grains three times a day, 
then 4% grains three times a day the next day, and so on. 
Usually it is not wise or necessary to give higher doses than 
10^/2 or 12 grains three times a day. 

If vagal or ocular pressure has not stopped an attack of 
paroxysmal tachycardia, three drugs may be considered: quin- 
idine sulfate, digitalis, and acetyl-/^-methylcholine chloride 
(mecholin or mecholyl). The dosage of the acetyl-^-methyl- 
choline is 15 to 20 mg. subcutaneously. Atropine sulfate will 
counteract any untoward effect of the acetyl-^-methylcholine. 
If attacks are frequent quinidine sulfate, 3 grains one to three 
times daily, may be useful in preventing recurrence. Seda- 
tives are suggested also to relieve anxiety and promote rest. 

Ventricular tachycardia is a dangerous arrhythmia and 
often responds satisfactorily to quinidine sulfate therapy, large 
doses and even intravenous use of quinidine sulfate being jus- 
tified in some instances. 

The drugs of use in complete heart block are epinephrine 
hydrochloride, ephedrine sulfate, barium chloride, and possibly 
atropine sulfate. Epinephrine hydrochloride, 5 to 15 minims 
of 1:1000 solution hypodermically or intracardiac, is used for 
the attack of Adams-Stokes syndrome, while ephedrine sulfate, 
% grain by mouth one to three times daily, may help in pre- 
venting severe and frequent attacks. Barium chloride, 
grain by mouth, three or four times a day, is sometimes effec- 
tive in preventing attacks. 

n. TREATMENT INDICATED BY ETIOLOGY 

In rheumatic fever the salicylates still remain the therapeu- 
tic stand-by as far as drugs are concerned. The newly used 
drug, sulfanilamide ( para-amino-benzene-sulfonamide, pron- 
t\din), offers some promise, but its effectiveness in rheumatic 
fever must await further observation. In hypertensive heart 
disease and coronarv^ arteriosclerosis any drug therapy at 



USE OT DRUGS IN CARDIOVASCULAR DISEASE 1 083 


present is entirely for symptomatic relief. Thyrogenic heart 
disease is of two varieties, the so-called “myxedema heart ’ and 
thyrotoxic cardiac disturbances. When congestive failure 
appears, its management is the same as in other instances. 
Desiccated thyroid gland in sufficient quantity to correct the 
m^oredema improves the heart condition providing arterioscle- 
rosis and resultant myocardial changes are not too great, and 
these very features may in a way influence the amount of 
thyroid the patient can take without producing angina pectoris 
or other symptoms of too great cardiac activity in a heart long 
unaccustomed to it. In the thyrotoxic case iodine in some 
form is a part of the program for preoperative preparation. 
IWien syphilis is the etiology of cardiovascular disease, alone 
or Math associated arteriosclerosis, arsenic, mercury, bismuth 
and the iodides in their various forms must be considered. 
More often the problem is one of syphilitic aortitis with or 
without aortic valvular disease rather than actual syphilis of 
the heart. By the time these cases have a predominant cardiac 
phase the matter of treatment is not so much specifically 
against the spirochete as against the damage it has caused. 
In such cases the arsenicals are used only after careful con- 
sideration of the individual case, then with caution. No 
effective drug treatment of subacute bacterial endocarditis 
(Streptococcus viridans) is known. 
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diet in the treatment of heart disease 

The intent of this paper is twofold; first, to show the pur- 
pose of diet regulation in heart disease; second, to give specific 
irections for diet management: (a) in organic heart disease 
prior to the onset of failure, (6) in congestive heart failure 

(f in the acute cardiac accidents, and (rf) during the con- 
valescent period. ^ 

Diet regulation in heart disease has but one purpose- / c 
the Icssawig oj the work demand oj the heart. There are two 

'thP- accomplished; first, by restrictinc 

he intake sufficiently to maintain normal weight and nutrf 

SStS—rSi 

considered when approaching the probS 
work demand upon the heart For Lamole f • the 

often considered essential in cardiac ij^ana reduction 
> 15 ^ generally conceded that the sheer hull because 

■ocreases the work demand of the herrj H a "’"‘^rial 

I'ons of muscular development, there is “"rli- 

'ocm maintained between the mvocaH " ^^^elop- 
■ousclc; but this ratio is not tru^wt skeletal 

from the fat. There is increase reS 

strength of the heart. and thE org^r°^^^°^' increa^e^ in^'jUe 
-vnous handicap. Because of h' ’^bor under I 

” r <»>« 

10S5 ’ of exercise 
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leads to further increase of weighty adding an additional burden 
on the heart. 

Food restriction is of importance not only for the correc- 
tion of obesity, but also because of the influence certain foods 
possess in increasing tlie work demand of the heart. The 
brilliant results which have been achieved in restoring com- 
pensation in a failing heart by thyroidectomy, give evidence of 
the extent to which we can lessen the work demand of the heart 
by slowing down the metabolic rate. A similar effect can be 
obtained, in some measure at least, by the restriction of pro- 
tein, and thus reducing that stimulus to metabolism knonm as 
the specific dynamic action which comes from this important 
component of every diet. It is definitely demonstrated that 
protein foods cause an acceleration of surprising magnitude 
and duration; and that a meal of 50 Gm. of protein throws an 
extra burden of work on the heart equivalent in energy output 
to four hours of cardiac work under fasting conditions. With 
an impaired myocardium it is important to give a patient suffi- 
cient of this necessary food element, namely, protein, to meet 
nutritional needs; /. r., approximately 0.6 Gm. per kilogram of 
body weight or about 50 Gm. per day for the average individual. 
This provides a margin of safety, but does not increase the 
specific dynamic action necessary to maintain nutritive needs, 
and the patient avoids the danger of an unduly accelerated 
metabolism. Proger proposed, therefore, to obtain the goo^ 
results obtained by thyroidectomy by semistarvation, reducing 
the metabolism, the blood pressure and the pulse rate. Some 
surprising results have already been obtained. 

Carbohydrate is the most readily utilizable fuel to furnish 
the contracting heart muscle the material to produce energ}'- 
Since a damaged heart is already laboring under a handicap; 
it should be furnished with this easily utilizable fuel in large 
amounts. Animal experimentation and clinical experience 
prove this assumption. It has been shown that the myocardium 
of dogs poisoned wnth the diphtheria toxin, which hav^e gone 
into failure, is relieved by the intravenous injection of glucose 
more quickly and satisfactorily than by any other means. 
Clinical experience also indicates that sugars give a better an 
quicker stimulus to an exhausted muscle than any other fooc 
or medication. 
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Fats should be eliminated as far as possible from the diet. 
Fats burn in the flame of the carbohydrates; therefore, in the 
cardiac patient who is overweight he should be forced to burn 
up his own fats and at the same time preserve the integritv 
of his body tissues by giving the appropriate amount of protein 
and carbohydrate. Arteriosclerosis and coronary sclerosis 
may be retarded if we paid more attention to the utilization 
of fats. Therefore, I repeat again, fats should be eliminated 
as far as possible from the diet, protein given in amounts just 
sufficient to insure against nitrogen loss, and carbohydrate in 
sufficient quantities to meet the caloric needs of the patient. 

.\ttention must be given to the intake of minerals, vitamins 
and salts. To provide minerals, small quantities of the leafy 
vegetables and milk should be included in the diet. Orange 
juice and tomato juice provide sufficient vitamins. Salt should 
not be completely eliminated, except where there is edema, 
so that in the patient who has not gone into congestive failure 
the average amount of salt cooked in vegetables should be 
allowed, reducing the amounts of sodium bicarbonate and 
sodium chloride intake beyond that used in the kitchen. 

The diet should never be bulky, and small frequent meals 
'are to be preferred to three large or bulky meals. A simple 
dessert at the end of a meal gives a sense of fulness and satis- 
faction, which often enables a patient to rest contented with 


a smaller quantity of food than otherwise would be the case, 
(llucose taken between the meals in the form of “dextrettes” 
or gluco'-e 'suckers," such as sour balls, provides the needed 
energy and prevents the mental and physical exhaustion of 
vvliirh cardiac patients so frequently complain. 

I'hc diet in the patient with hypertensive heart disease 
>or<.nary -deroA. and angina pectoris should be the same as 
Ih<- kecnoie of hd fife: “moderation in all things” That is 
prior m congcMive failure, the diet should be sufficiently broad 
'o uHlude all the food elements, simple, well-balancid and 
■I'lmuev Umued m amount. The follotting foods shonlH E 
ed becMu^e they produce flatulency, are indigestiblfand 
'■'iMl.U ut proiKu-ma gastro-mtestinal disturbances^- ° ^ 



ioS8 


GEORGE C. GRIFFITH 


1. Beans, especially dried. 

2. Cabbage. 

3. Cheese. 

4. Corn. 

5. Corned beef. 

6. Condiments (mustard, tabasco, 

etc.) . 

7. Cucumbers. 

8. Duck. 

9. Garlic. 

10. Goose. 

11. Green and red peppers. 

12. Meat broths (especially soups). 

13. Melons. 


14. Nuts. 

15. Onions. 

16. Pastry. 

17. Pork. 

18. Potted meats. 

19. Preserved and pickled hsh and 

meat, 

20. Radishes. 

21. Raisins. 

22. Rich desserts, 

23. Salty foods. 

24. Sausages. 

25. Stews, sauces and gra\nes. 


Following the general rules laid down above, and omitting 
the articles enumerated, tliree sample menus are given, which 
have been found of value to the cardiac patient who should 
limit his diet because of hypertensive heart disease, arterio- 
sclerosis, coronary sclerosis or angina pectoris: 


Menu No. 1 

Breakfast: Sliced orange or orange juice. 

Wheatena with skimmed milk and sugar. 
Poached eggs on toast (2). 

Glass of skimmed milk. 

Lunch: Vegetable platter with poached egg. 

Endive salad with cottage cheese. 
Chocolate-flavored junket. 

Melba toast. 

Dinner: Boiled lamb. 

New peas. 

Buttered cauliflower. 

Stewed celery. 

Lettuce and tomato salad, without dressing. 
Bread and butter. 

Sliced peaches. 

Glass of buttermilk. 


Menu No. 2 

Breakfast: Sliced pineapple (canned or fresh). 

Oatmeal with skimmed milk and sugar. 
Soft boiled eggs (2). 

Toast and butter. 

Skimmed milk 
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Split pea soup (without meal slock). 

Spinach with poached egg. 

Sliced bananas. 

Bread and butter. 

Stewed chicken, 

Strinp beans. 

Boiled rice. 

Carrots, buttered. 

Tomato stuffed with coUape cheese. 

Bread and butter. 

Fresh prapes or strawberries. 

Glass of buttermilk. 

Menu No. 3 

Breakfast; Stewed prunes or apricots. 

Cream of wheat with skimmed milk and sugar. 
Poached eggs (2). 

Toast and butter. 

Skimmed milk. 

Lunch: Vegetable soap (made without meat stock). 

Sliced cold boiled chicken. 

Creamed asparagus on toast. 

Stewed plums. 

Bread and butler. 

Glass of buttermilk. 

Dinner: Broiled fresh haddock. 

Creamed cauliflower. 

Baked eggplant. 

String beans. 

Endive ai\d orange salad with ,no dressing. 
Bread and butler. 

Jcllo. wdth fresh fruit. 

Glass of buttermilk. 


Lunch: 


Dinner: 


Note; Tea, coffee and alcohol may be utilized in accordance 
with the indi\ddual case. 


In the presence of edema due to myocardial failure the 
bet diet to be instituted is that formulated by Karell TV 
diet accomplishes the threefold purpose for wh.Vh •/ 
tended, namely, limitation of fluids low sndi, 
take, and restriction of caloric intake. At the o 'a in- 

'vith the subsiding of the edema the 
shmild be instituted, as follows; ^ modified Karell diet 


\ ‘ . : 1 - 
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Standard, or Strict Karell Diet: 

Eight hundred cc. of milk is given daily, 200 cc. taken at each of the 
following feedings: 8 a. m., 12 noon, 4 p. m., and 8 p. m. This amount of 
milk vdJI furnish 


Protein 

26 

Gm, 

Carbohydrates 

40 

Gm. 

Fat 

. . . . 32 

Gm. 

Sodium chloride 

1.6 

Gm. 

Water 

796 

cc. 

Total calories .... 

.... 552 

cc. 


The above dietary is maintained for a period of one week, after which 
the modified diet is instituted, as follows: 

Modification of the Karell Diet: 

Eighth day; 

Milk, 800 cc., in four feedings of 200 cc. each. This may be given at 
7.30 A. M., 12 noon, 4 JO p. m., and 9 p. m. Or, it may be given at 
8 A. M., 12 noon, 4 p. m., and 8 p. m. 

10.00 A. M.: 1 soft-cooked egg and 1 slice of toast. 

Ninth day: 

Milk, 800 cc., in four feedings (part of this may be made into junket, icc 
cream, and part in milk-soup if desired) . 

10.00 A. At.: 1 egg and 1 slice of toast, 

12 JO P. M.: Milk-soup. 

4J0 P. M.: 200 cc. of milk, 1 slice of toast. 

8.00 or 9.00 P, m.: Milk, 200 cc. 

Tenth to twelfth day: 

Milk, 800 cc., 2 eggs, 2 slices of toast, 100 Gm. of cooked rice; one serving 
of asparagus, celery, cauliflower or carrots, prepared and distributed as 
described above. 

Thirteenth to fifteenth day: 

7 JO A. M.: 150 cc. of milk, 1 soft-cooked egg, 1 slice of toast, very little 
butter. 

Noon; 1 poached egg on 1 slice of toast. 

100 Gm. of rice (well cooked and butter lightly) ; K'»0 cc. of 
milk; custard (made of ISO cc. of milk, 1 egg. * _■ tcaspoonful 
sugar ) . 

4 JO p. M.: Soup (made of one serving of asparagus, celery or carrot. 

and pureed into 150 cc. of milk, seasoned with butter and 
dash of salt). 

^ ; well-baked apple. 

150 cc. of milk. 

9.00 p M.: 200 cc. of warm milk. 
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Swteenth to eighteenth day. 

UO A. Jt.: 50 Gm. of boiled rice with 50 cc. of milk. 

1 epg, soft-cooked. 1 slice of toa.-^t. buttered. 

150 cc. of milk. 

Noon; One serving of asparagus, creamed \nth 50 

butter, served on one slice of toast, 30 Gm. of ja cc p a 
with butter. 

150 cc. of milk. 

4J0 P. M.: SO Gm. of boiled rice, SO cc. of milk, 1 pat of butter. 

1 baked apple with custard made of 1 ege and SO cc. of milk 
150 cc. of milk. 

9.00 V. M.: 150 cc. of w’arrn milk. 


Nineteenth to twenty-first day: 

730 A. :m;.: 60 Gtn. of cooked oatmeal. 

1 soft-boiled egg. 

1 slice of toast. 

200 cc. of milk. 

10 Gm. of butter. 

Noon: 30 Gm. of baked potato; I pat of butter. 

100 Gm. of boiled rice. 

1 egg. 

100 cc. of milk made into pudding of any type. 

150 cc. of milk. 

1 serring of stew’ed celer>\ 

430 p. H.: 30 Gm. of baked potato, pureed with 100 cc, of milk. 
1 pat of butter. 

1 soft-cooked egg. 

9.00 p. M.: 1 slice of toast. 

1 baked apple. 

ISO cc. of milk. 


In those few patients who have a definite milk intolerance, 

cl following should be used to replace the 

• rict Karell diet for the first seven days of treatment; 

800 cc. Fluid Diet: 

buU« gruel made -vslth water, and seasoned with 

1 soft-cooked egg. 

1 slice of dr>' toast. 

'""bun";;' seasoned with 

7-\vieback. 

Baked egg. 
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4.00 p. M.: 200 Gm. of oatmeal gruel, made with water, and seasoned 

with butter. 

1 slice of dr>' toast. 

5.00 p, Af.: 200 Gm. of potato puree, made with water and seasoned 

with butter. 

Zwieback. 

The Karell diet and its modifications are relatively severe, 
but the patient usually cooperates well when he notes the rapid 
disappearance of the edema. Cracked ice may be used to 
alleviate the thirst if. the water is expectorated. Chewing of 
gum helps to avoid thirst, and the sucking of lemon sour balls 
not only relieves thirst, but also gives a readily available supply 
of glucose. I frequently place patients with recurring edema 
on the Karell diet one day or two days of each week, with 
much benefit. Where there is edema from other causes, such 
as orthostatic varicosities, postphlebitis, pregnancy, hepatic 
cirrhosis, or abdominal malignancy with ascites, benefit may 
be obtained from the use of the Karell diet. 

In the acute cardiac accidents, such as acute coronary 
thrombosis, stab wounds of the heart, and contusions of the 
heart, the diet should be regulated to decrease the work de- 
mand of the heart. The Karell diet as outlined above may be 
used, or the diet advocated by Sir Thomas Lewis, as follows: 

SOO Calorir Dletj to be Usfd for Five Days: 

8.30 A. 'St.: (a) Toast, 1 slice, with honey. 

1 cup of tea, with two lumps of supar. 

or 

(b) I raw egg in 6 ounces of milk. 

UO p. St.: Minced chicken, 2 ounces. 

Bread, 1/^ ounces. 

7.00 p. M.: (a) Custard, S ounces. 

or 

(b) Milk pudding, 4 ounces. 

or 

(c) Breaii and milk (milk, 4 ounces; bread, 1 ounce, «iih 3 

little sugar added). 

Fluids should be tea or milk, and not to exceed 20 ounces, 
and to be taken between meals. 

In conclusion, the character of the diet will not alter the 
course of the disease; but its well thought-out and considere 
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restriction will increase cardiac efficiency by relieving the heart 
of unnecessary’’ effort, and wll tlius bring conifort to the 
padent and prolong his life. The rules worth following in the 
dietary regulation of the cardiac patient should be; (1) the 
maintenance of a normal weight and tissue nutrition, (2) a 
limited amount of protein, and (3) a liberal amount of car- 
bohydrate. 
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THE ACUTE ABDOMEN AND THE GENERAL 
PRACTITIONER 


I SHALL discuss a series of cases illustrative of the acute 
abdomen as encountered by the general practitioner . Surgeons 
usually talk about the acute abdomen, and properly so because 
it is one of their most puzzling problems and a problem which 
often they must solve without the help of various highly de- 
veloped diagnostic procedures. In the presence of an acute 
suppurative appendicitis, an acute pancreatitis, a perforated 
duodenal ulcer or an ectopic pregnancy no time is available 
for elaborate roentgenologic studies, for chemical investigations 
of the blood, for a trial of some conservative medical regimen 
or even, not infrequently, for consultation with an internist. 
Consequently, the surgeons have become expert in recognizing, 
on clinical grounds alone, the cases in which operative therapy 
is indicated and those in which it is contraindicated. That 
decision is a most important one to make, and sometimes the 
only one that can be made, but unless, under the circumstances 
of each case, one has clearly in mind, as his ultimate goal the 
determination of an exact diagnosis, he fails in his professional 
obligation. 


Upon the general practitioner devolves Ihe problem of 
selecting the cases that he shall have the surgeon see Manv 
of the cases with acute abdominal symptoms are not of a 
surgical nature and frequently, unless he believes them so to 
IH'. luM, juMified ,n calling for surgical assistance' to do 

.mn,l. l.'„rtl,crmore. call a consultant, eS LSrefr 
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surgeon, may impose an unnecessary financial burden or delay 
effective and prompt medical therapy. 

It is necessary, therefore, that the general practitioner him- 
self understand the acute abdomen and especially the dis- 
turbances that lead to it. This, in all fairness, the competent 
practitioner does understand, and often better than the average 
specially trained internist or surgeon because he has more 
frequent contact with it and because usually he is in possession 
of facts about the patient’s past medical, family and social 
history, facts often that cannot be elicited by questions at a 
time of stress. 

I shall attempt, therefore, to present the subject from a 
broader viewpoint than that of the person whose work is 
limited to any special field of medical endeavor. I shall not 
refer to the typical case of acute appendicitis, to the “frozen 
attitude” of the young man who falls on the street with the 
violent abdominal pain of a perforated duodenal ulcer or to 
the amenorrheic young woman who suddenly develops the 
phenomena of intraperitoneal ‘hemorrhage, but rather to certain 
of the more confusing cases that I have encountered. In so 
doing I am selecting from my personal experience cases that 
originally at least presented a real problem in diagnosis and 
in some instances were correctly diagnosed only at operation 
or autopsy. A consideration of such cases should serve at least 
to develop in each of us a feeling of humility and caution m 
approaching every instance of the acute abdomen and always 
of erring, if one must do so, on the side of greatest safety for 
the patient, even if it involve a needless operation. 

It may be objected that the cases I am about to present 
represent the rarer and more complicated instances of the 
acute abdomen and that they occur more frequently in the ex- 
perience of the surgeon and medical consultant than of the 
general practitioner. To this I can reply only that such cases, 
at their onset, are encountered by the family physician and 
that, unless he appreciates their potentialities and acts on such 
a basis, the internist and surgeon wall not see many of the cases 
when special therapy is still available. 

.'\cute appendicitis, it must be admitted, is the most com- 
mon and at the same time the most confusing of all the al^ 
dominal lesions that produce the acute abdomen. Ever)' fourl 
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vear medical student can diagnose the typical case, but one 
cannot practice medicine for long without appreciating that 
many cases present at hrst clinical phenomena that defy the 
classical picture; a misleading history, left-sided or upper 
abdominal pain or little pain anywhere, tenderness elsewhere 
than over McBurney’s point, no gastric disturbance, no fever 
or increase of pulse rate, no leukocytosis. No one symptom 
or sign is diagnostic in all cases. 


Case I.— I have today seen witli one of our surgeons a 
patient, a man of forty, with a negative previous history, who 
along with his son developed abdominal pain two days ago 
and attributed it to oysters which they had eaten the preceding 
evening. The son recovered after an enema but the father 
continued to have generalized abdominal pain and marked 
distention, but no nausea or vomiting and free bowel action. 
Although he had generalized abdominal pain and tenderness, 
it was most marked in the left lower quadrant. One was 
tempted to think that he too had an acute enteritis, but he had 
a fever of 99.4° F., a pulse rate of 136 and rectal examination 
revealed tenderness in the midline of the pelvic basin. Opera- 
tion disclosed that he had an acute appendiceal inflammation, 
the tip of the appendix being in the pelvis, with free fluid in 
the abdomen. 

Such cases as this one are frequently encountered by the 
general practitioner and unless he bears constantly in mind 
the possibility of an atypical appendicitis, no matter what the 
character of the acute abdominal symptoms, an error in diag- 
nosis or at least an unnecessary delay in diagnosis is likely to 
occur. Had we waited even for a few hours to secure typical 
localizing signs in this case the situation would have been much 
more serious and the chances of a fatal outcome greatly in 
creased. No doubt this patient, like his son, did have an acute 
enteritis, sufficient to explain his loose stools, but as a mm 
Id, canon of that process, he developed an acute ipendicitis' 
Tile latter might easily have been overlooked. 

Case II.— Another patient, No. 2294 p r 

uvi'. who had repeated gallstone attacks noth jaundim 
«■=- because ot I,'' 
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veloped in one attack localized tenderness and rigidity in the 
lower right quadrant of the abdomen with fever. Operation 
disclosed an appendiceal abscess. Her convalescence was satis- 
factory, but two years later she developed a watery diarrhea, 
nausea and vomiting without definite pain or distention. This 
was not diagnosed promptly but after three days the typical 
picture of intestinal obstruction developed and at operation it 
was found that a knuckle of bowel had been clamped off by an 
adhesive band in the appendiceal area. She died as a result. 

In this case, although a previous appendectomy should 
have suggested the possibility of adhesive bands producing 
intestinal obstruction, I was misled by the previous history of 
gallstone attacks and by the diarrhea. More prompt hospitali- 
zation and consultation with a more experienced clinician 
would possibly have led to earlier recognition of the lesion and 
have saved the patient’s life. In any event the experience has 
been a valuable one and has induced me on a number of occa- 
sions subsequently to suspect intestinal obstruction early and 
to act accordingly. 

One not infrequently encounters a case in which the s3Tnp- 
toms and signs seem to indicate an acute or subacute appen- 
dicitis, although at operation the appendix is normal. In the 
case detailed below it was only after a number of weeks follow- 
ing operation that a constricted and inflamed right ureter, be- 
lieved to be the cause of the symptoms, was discovered. 

Casein. — No. 4457, female, aged twenty-eight, the mother 
of three children, came in with a story of sharp pains in the 
lower right abdomen and slight fever for a week. Examination 
disclosed considerable tenderness deep in the appendicea 
area, just above the brim of the pelvis. No superficial tender 
ness or rigidity was demonstrable. The leukocytes numbere 
9100. A barium enema revealed a spastic cecum and tender 
ness about the base of a well-filled appendix. Urinalysis "US 
negative and the basal metabolic rate was normal. Pelvic ex- 
amination was reported as negative. 

Although it was appreciated that the appendix might no 
be responsible, it was finally decided, after six days’ obier\a 
tion, during which time the leukocytes had reached 10.600 an 
the temperature on a number of occasions 99.4 I., to t.\ 
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plore the lower right abdomen. The appendix was not ob- 
viously diseased but it contained several fecalitbs and a small 
hard nodule was found in its mesentery; it and the nodule were 
removed. The pelvic organs were normal to palpation and no 
other lesion was discovered. The appendix was found, on 
microscopic study, to be the seat of some chronic inflamma- 
tion and the nodule to be due to chronic lymphadenitis. 

Her pains persisted, grew more severe, she continued ir- 
regularly to be febrile, and finally a pelvic examination by 
another gjmecologist revealed tenderness immediately over the 
lower right ureter. A urogram indicated some obstruction at 
that point and a cystoscopic examination showed evidence of 
a right-sided ureteritis. The introduction of a ureteral catheter 
reproduced the characteristic pain. 

The diagnostic error made in this instance is perhaps ex- 
cusable, especially in view of the reported negative pelvic ex- 
amination and the negative urinalysis, but it serves to illustrate 
the care that should be exercised in the study of each case be- 
fore operative interference. The subsequent course of the case 
has been such as to suggest that even the diagnosis of ureteritis 
may have been unjustified; treatment for that lesion led only 
to an increase of symptoms and cure was not obtained until 
after a prolonged course of psychotherapy. The latter in- 
cidentally involved the rationalization of many psychic traumas 
.suffered in childhood. It is this aspect of a case that is often 
better understood by the family physician than by the so-called 
“specialist.” 

An acute cholecystic attack, although usually easily diag- 
nosed. may also present clinical phenomena that defy promnt 
analysis. ^ ^ 


Case IV —No. 3458, male, a surgeon, hfty-two years of 
age. had suffered repeated attacks diagnosed left renal enllr 
and ai,„ a lall on a golf course had developed 000^^12 
tnc pain with tenderness over the ensiform process Snnn tu 
pan, shUred ,o ,he right back, he had difficulty fn' 
a temperature ol lOO.t" F. and a leukocytosis of n ann 
lauT 24,000. .klthough at that time he had in additin 
pam and tenderness in the gallbladder area his righfSl““ 
na- nxed. expansion ol the right chest mas resW«ed,teaft 
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sounds were faint and rales were heard. A right basal pneu- 
monia was suspected and operation was withheld. Then he 
developed moderate jaundice, had an indirect van den Bergh 
reading of 3.2 units and no signs of consolidation appeared. 
Although repeated roentgenologic studies indicated some medi- 
astinal reaction and a questionable lesion at the right pul- 
monary base, these cleared up satisfactorily and a Graham- 
Cole roentgenologic study showed no gallbladder shadow. The 
fact that his primary lesion on that occasion was an acute 
cholecystitis is indicated by the fact that two years later he had 
a similar attack, again -with widening of the mediastinal shadow 
and fluid in the right pleural cavity (demonstrated by para- 
centesis). In spite of the signs of chest disease his abdomen 
was then explored by Dr. E. L. Eliason who found a perforated 
gallbladder containing stones and a subdiaphragmatic abscess. 
Following drainage of the gallbladder and the abscess he made 
a good recovery, but four months later reoperation was neces- 
sary for a common duct stone; at the same time the gallbladder 
was removed. He has had no symptoms during the three years 
that have elapsed since that time. 

This case illustrates how a complication may obscure the 
symptoms and signs of the primary and more important lesion. 
Undoubtedly in his original attack this patient had an acute 
suppurative gallbladder superimposed upon a chronic calculous 
cholecystitis, later with extension of the inflammation up over 
the liver and through the diaphragm and finally a nonsuppura- 
tive mediastinitis. Whether or not operative interference at 
the time of the original attack was indicated is open to ques- 
tion, but the case serves to illustrate an acute abdomen due to 
a complicated situation, one that defies the best efforts of the 
internist and the surgeon as well as the general practitioner. ^ 

The value of roentgenologic study of the gallbladder is 
emphasized in the following case, one in which the original 
diagnosis was correct but in which subsequent events, with the 
exception of the Graham-Cole test, seemed to disprove that 
diagnosis. 

Case V. — No. 4628, male, aged thirty-nine, with a pre- 
viously negative histor^,^ developed during the night a severe 
pain in the right upper quadrant of the abdomen. I\hen i 
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saw him a few hours later, marked tenderness over the gall- 
bladder area was obser\'ed and the location and severity of 
the pain led to a diagnosis of cholelithiasis and morphine was 
administered. During the next five days he had several recur- 
rences of the painful attack and became jaundiced. Finally he 
had an attack in which the gallbladder could be easilv pal- 
pated, but the tender mass and the pain disappeared' after 
morphine. Subsequently his symptoms disappeared com- 
pletely and it was then learned that his friends had noted some 
jaundice for several weeks before his original attack. That 
Item of history, together with the sudden enlargement and 
quick disappearance of the gallbladder mass, led to conserva- 
tive therapy, and after about two weeks all the symptoms and 
signs of disease had, disappeared. 

of suspected that the original diagnosis 

'T an acute 

drainaa common duct obstruction. Biliary 

trpnni gallbladder concentration but a roent- 
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Case VI. — ^No. 903, male, aged seventy-five, who had been 
under my observation twelve years previously because of ner- 
vous symptoms and some frequency of urination, consulted 
me again in February, 1934, with the following story. For 
several months he had been having cardiac symptoms and he 
had finally, two weeks previously, gone to Atlantic City, under 
a physician’s orders, for a rest. Immediately he had developed 
marked nausea and vomiting, could not take food or even water 
without vomiting. None of the measures for the control of 
his indigestion prescribed by a local physician had been of any 
benefit. 

He looked worn and distressed, was pallid and very rest- 
less and talked hesitatingly and with difficulty in finding the 
proper words. I noted an ammoniacal odor on his breath and 
found his lower abdomen distended and dull to percussion. He 
voided some urine but without effect on the cystic lower ab- 
dominal mass. The urine was negative but for a low specific 
gravity (1.008). Prostate was only moderately enlarged. At 
the same time, because of the general state of the patient and 
the large mass, suggestive of a markedly distended bladder, I 
took blood for the determination of its urea nitrogen content. 
•That proved to be 64 mg. per cent. 

He was immediately hospitalized and his urinary bladder 
decompressed. Two days later bis urea nitrogen concentra- 
tion was still 63 mg. per cent, but within two weeks this 
figure was practically normal and Dr. Alexander Randall 
, then was able to remove a part of the median lobe of his pros- 
tate by the electric method. He made a good convalescence 
and by May, 1934, his urea nitrogen was 14 mg. per cent. 
He has had no further cardiac, digestive or urinary tract 
symptoms. 

Coronary thrombosis, especially of the posterior branch, 
may present a clinical picture suggestive of an acute diges- 
tive disturbance. I have had the following distressing ex- 
perience. 

Case VII. — No. 1030, female, aged forty-five, for about 
five years, following the cessation of menstruation, had had. 
in addition to hot flushes and sweats, a distinct tendency tu 
adiposity, a moderate increase in blood pressure and attac 'r 
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of urticaria. In 1934 she developed pain in Uie feet on \yalking. 
which special tests by Dr. Lewis H. Hitzrot seemed to indicate 
were on a basis of vascular spasm; no organic vascular lesions 
could be demonstrated. Soon her blood pressure had reached 
180 / 120 , but clinical examination of the heart and urinalyses 
were negative. Blood studies were negative. 

One evening, while sitting quietly at her home, she devel- 
oped suddenly epigastric pain, which her husband, a physician, 
believed to be on a digestive basis. She took, some codeine 
and tlie next morning felt well except for a feeling of fulness 
in the abdomen. She had a colon irrigation in the afternoon 
and felt relieved, though the abdomen was still somewhat dis- 
tended and she was slightly nauseated. She was able to go 
out for a walk that afternoon, but soon after returning home 
she developed a violent pain beneath the sternum with radia- 
tion into the lower jaws. Then, for the first time, a coronary 
lesion was suspected and electrocardiographic study indicated 
that she had a posterior wall infarct. Subsequently she de- 
veloped pulmonary and cerebral infarctions from which she 
died. 

This case is also interesting in that the patient had pre- 
viously demonstrable evidence of peripheral vascular disease 
and that such disease came on with the onset of her menopause 
and was associated with vascular hypertension. Thus it sug- 
gests a coronary? rather than a myocardial explanation, for some 
of the cardiac symptoms of menopausal hypertension. In any 
event this case serv'es to emphasize what is already well 
knowm, that coronary occlusion may mimic the symptoms of a 
digestive disorder. 


Rupture of the thoracic aorta is an unusual occurrence 
hut. in addition to the case which I shall now report, I have 
seen the autopsy specimens of a similar case which was pre 
H-mcd m_ a clinical-pathologic seminar at the Presbvterian 
Hovpital m Xew York. Both cases had a history indicative 
of an upper abdominal catastrophe, such as an acute 0^ 
creatuis or a ruptured duodenal ulcer. 
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digestive symptoms, but all studies had failed to reveal any 
organic disease. Blood pressure, urinalysis, blood counts and 
Wassermann test had always been negative. 

At 11.20 A. M. on the morning of June S, 1929, while swim- 
ming in an indoor pool, he developed a sharp pain in the epi- 
gastrium. He was able to get out of the pool, dress himself 
and come to my office. I found him ashen gray in color and 
obviously suffering greatly. The pain by this time was both 
epigastric and lumbosacral. The upper recti seemed resistant, 
but there was no boardlike rigidity. The upper abdomen was 
tender, especially on the right side. A perforated ulcer or an 
acute pancreatitis was immediately suspected and he was 
promptly taken to the University Hospital. While undressing 
he developed a sudden exacerbation of the pain and fifteen 
minutes later another such attack. His leukocytes numbered 
20,400. He was given morphine and scopolamine. The next 
morning his temperature was but 99 F. and his pulse rate 
88, but he had 21,000 leukocytes. Dr. John B. Deaver thought 
he had an acute pancreatitis with hemorrhage into that organ. 
Two hours later he died suddenly and an autopsy revealed an 
unsuspected rupture of the lower thoracic aorta. 

As representative of the abdominal crises of tabes dorsalis, 

I present a case that fortunately was recognized and that did 
not undergo the various operative procedures that are so fre- 
quently reported in that disease. It is only fair to say, how- 
ever, that in this instance, had the diagnosis of tabes not been 
made in advance and the typical physical signs sought for, 
operative therapy might have been considered for the severe 
abdominal pains. 

Case IX. — No. 3911, male, fifty-eight years of age, com- 
plained of irregular seizures of gnawing abdominal pan’? 
chiefly in the epigastrium. In addition he had regularly a 
sense of heaviness in the epigastrium after meals and niuc^ 
flatulence. Extensive studies of the digestive tract, including 
complete roentgenologic investigation, were negative but o 
spasm of the colon in the splenic area. 

Careful inquiry into his history then disclosed that at t e 
age of thirty he had a suspicious primary s>TDhilitic lesion an 
on neurologic investigation it was found that he had . I'S 
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Robertson pupils, diminished patellar and Achilles reflexes and 
possible ptosis of the eyelids. On the basis of these obserx-a- 
tions a diagnosis of tabes was made and intensive antiluetic 
therapy after a few years brought about a complete disap- 
pearance of the abdominal attacks. 

Finally, I wish briefly to outline the data obtained in our 
wards on a patient who was proved eventually to have poly- 
cystic kidney disease. This is an unusual lesion to associate 
with an acute abdomen, but the superimposed renal infection, 
a pyelonephritis, which accounted for the patient’s original 
symptoms, not infrequently, like pyelitis, causes acute abdom- 
inal distress. The case should emphasize the importance reg- 
ularly of making a careful microscopic study of the urine, as 
well as a general physical examination, in every case of the 
acute abdomen. 


Oaise X. — ^No. 35-21807, a married woman of forty-nine 
years, was admitted to one of our surgical wards on December 
29, 1935, for what was believed by her family physician to be 
an attack of acute appendicitis. Two days previously she had 
developed a sharp pain in the lower right quadrant of the 
abdomen with associated pain in the right flank and chilly 
sensations. Because of marked tenderness in the costover- 


tebral angles, as w'ell as in the right upper and lower quad- 
rants of the abdomen, the presence of a mass in the right upper 
abdomen, a temperature of 104° F. and much pus in the urine 
the diagnosis of appendicitis was considered inadequate and 
some renal lesion was suspected. A flat roentgenologic film 
showed shadows in both kidney areas that suggested the pos- 
sibility of polycystic kidney disease. She was transferred to 
one of our wards two days after admission and further studies 
confirmed that diagnosis. Cystoscopio investigation revealed 
cystitis and evidence of infection in both kidneys A nvelr. 
gram showed enlarged kidney pelves, probably due to nnlv' 
cystic disease; a urogram confirmed this. Urea ^ 

concentration was 19 mg. per cent but nhthal • ^ 

for a two-hour period wL^N 25 per 'enf H 
sided and leukocytes dropped to normal hut x 
pyuria on disdiarge January' 26, 1936 ’ ^ showed 

."^he was readmitted on Au^st 3l" lotA 

s,. ^ after another at- 



iio6 


T. GREER MILLER 


tack of right upper quadrant pain with bloody urine. Masses 
were then easily palpable in the kidney areas, the urea nitro- 
gen concentration was 118 mg. per cent and the phthalein 
output was only 5 per cent. Uremia led to her death on Sep- 
tember 15 and autopsy confirmed the diagnosis of polycystic 
kidney disease with acute pyelonephritis. 

These references to specific cases by no means cover the 
lesions responsible for the acute abdomen. One has only to 
think of acute pancreatitis, of ruptured duodenal or gastric 
ulcer, of traumatic lesions, such as a rupture of the liver or 
spleen, of certain intoxications, of mesenteric thrombosis, of 
brain tumor, of migraine, of acute enterocolitis, of intercostal 
neuralgia, so-called, and, especially in children, of rheumatism, 
to realize that I have barely approached the subject. Every 
physician, be he general practitioner, internist or surgeon, must 
constantly have all of these possible lesions in mind when he 
encounters the acute abdomen. 
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THE IRRITABLE COLON : DIAGNOSIS AND TREATMENT 

It is possible to segregate from the functional disorders 
of the colon a group of cases having in common a disturbance 
of the neuromuscular mechanism of the bowel for which there 
is no organic cause, such as colonic disease, parasites, anomalies 
or disease outside the colon causing reflex symptoms. Formerly 
many of these cases were designated as spastic colon, mucous 
colitis and chronic colonospasm. These appellations are 
gradually being discarded. A diagnosis of colitis should be 
resers'cd for cases of primary inflammation of the colon. The 
neuromuscular disturbances are not always associated ndth 
increased tonus and shortening of the circular or longitudinal 
muscle fibers. Some instances of extreme atony must be in- 
cluded in the same general category of the neurogenic colon- 
opathies. Consequently, the terms “irritable colon” (Jordan 
and Kiefer) and “unstable colon” (Kantor) are now being 
applied to this group of cases. Hurst has recently discussed 
the functional colonic disturbances under the title of the “un- 
happy colon." Possibly a clearer concept of the syndrome 
would be had if the whole group was designated as follows 
( Bockus and Willard) : 


COLONIC NEUROSES — IRRITABLE AND UNSTABLE COLON 

1. Motor neurosis-disturbances of tone or peristalsis-in 
eluding colonospasm, atony and nercrous or emotional diarrhea' 

both 
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turbances of the colon, all of which depend upon an underlying 
lack of balance of the vegetative nervous system. Motor dis- 
turbances are more commonly encountered clinically. The 
mixed neuroses are next in frequency. The pure secretory 
disturbances are quite uncommon in the absence of concomitant 
spastic phenomena. The same patient may manifest any type 
of secretory or motor dysfunction at different times so that 
for clinical purposes a diagnosis of colonic neurosis, irritable 
or unstable colon is sufficiently accurate. 

Etiology. — We cannot discuss in detail the various etio- 
logic factors which can account for this sjmdrome. Any 
mechanism capable of influencing the vegetative nerve supply 
to the large bowel may be responsible. No one questions the 
importance of the psyche in many instances. A colonic neu- 
rosis is a civilization disorder. It is more commonly en- 
countered in the more emotional races (Jews and Latins) and 
among emotional and so-called “temperamental stock.” Fe- 
males ' are more frequently affected. Emotional or nervous 
stress and strain is often provocative of attacks in susceptible 
people. Although the psychic factor is often dominant, it is 
by no means universal. The underlying autonomic disturb- 
ance probably depends upon dysfunction of one or several units 
of the endocrine system. Both hyper- and hypofunction of 
the thyroid are frequently accompanied by “irritable” colon 
symptoms. Symptoms are commonly related to menstrual 
function. Ovarian dysfunction is noted in a high percentage 
of female patients with a colonic neurosis. There can be no 
question of the influence exerted by the pituitary, adrenals 
and the internal secretion of the pancreas on the abdominal 
sy'^mpathetic system. A fertile field for investigation remains 
to be explored in this realm of endocrinology. Allergic states 
unquestionably account for the initiation of irritable colon 
symptoms in many instances so that a great many factors, 
both exogenous and endogenous, must be considered in a care- 
ful survey on patients considered to be allergic. Many writer.-> 
consider primary infection of the colon and simple constipa- 
tion (habit type) as causes for the development of symptoms 
of colonic irritability. Cases of this type should be excluded 
from the “irritable colon” family and given their true designa- 
tion of catarrhal colitis or simple constipation or dyschesia. 
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As a rule symptoms of colonic irritability do not occur m 
simple constipation until laxatives, cathartics enemas or colon 
irrigations have been used for a long period of time. The.c 
symptoms depend upon an actual colitis and will disappear 
upon withdrawal of the offending agent unless the constipa- 
tion was primarily due to an underlying neuromuscular dys- 

function. . 

Diagnosis, — Symptoms attributed to the colonic neuroses 

comprise from 15 to 45 per cent of visits to internists^ in- 
terested in digestive tract disorders. Surely » this high inci- 
dence constitutes in itself a sufficient plea for a thorougli 
understanding of the condition by every internist and surgeon, 

A long history of recurring bouts of abdominal discomfort re- 
lated to or associated with irregular bowel habit constitutes 
the presenting complaint in most instances. The pain may be 
anywhere in the abdomen but is more often experienced in the 
lower quadrants, usually the lower left. It may be severe or 
mild but is commonly crampy and described as a feeling of 
“gas.” Constipation or diarrhea may be present but at any 
rate the abdominal discomfort is often influenced by the act 
of defecation or expulsion of gas. A diagnosis of the “func- 
tional colon” must be made by exclusion. First of all, one 
must eliminate organic colonic disease, such as neoplasm, 
diverticulosis, bowel obstruction, dysentery, tuberculosis, ulcer- 
ative colitis or-polyposis. A diagnosis of organic disease of the 
colon can usually be made without difficulty after physical 
examination, fecal analysis, proctosigmoidoscopy, rectal and 
roentgenologic examinations. If organic disease of the colon 
can be reasonably ruled out, consideration must be given to 
extracolomc diseases, which can reflexly disturb the function 
0 the colon. Appendicitis, renal calculus, pyelitis, and pelvic 
ammatorj' disease are common offenders but are rarely ac- 
ne over such long periods as the colonic neuroses. They are 

leuko- 
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oascra?,''^'Vn inflammatory dil 

niay induce disturbances, which 
N'v'vertheless ' enlirelv a true colonic neurosis, 

formed for operations have been per- 

symptoms with the mis- 


lor the relief;! kritabTe col^ 



mo 


H. L. BOCKUS 


taken diagnosis of recurring appendicitis or some other acute 
intra-abdominal lesion. In the absence of symptoms and signs 
of acute appendicitis, laparotomy should always be postponed 
anti] a thorough investigation has been carried out and a trial 
on ^hVritable colon’^ management instituted. Recurring spells 
of diarrhea unassociated with the passage of pus or blood in 
the stools is frequently due to a ''colonic neurosis/^ particularly 
if abdominal crampy pain is present. However, achlorhydria 
must always be considered, as it is a not uncommon finding 
in patients with the irritable colon. Symptoms of colonic dys- 
function are often influenced by this gastrogenous factor and 
the administration of hydrochloric acid may bring about relief 
of the diarrhea and improvement in pain. A true gastrogenous 
achlorhydric diarrhea in the absence of an irritable colon 
rarely gives rise to abdominal pain preceding evacuation. 
Many other abdominal lesions and certain constitutional 
maladies, such as sprue and tuberculosis as well as lesions of 
tire central nervous system may initiate an irritable colon syn- 
drome. Almost any type of deficiency disorder may give rise 
to diarrhea or other manifestations of colonic dysfunction, 
which cannot always be differentiated from a true colomc 
neurosis. Indeed one occasionally encounters patients with a 
deficiency disorder induced by dietary restrictions imposed for 


the relief of colonic symptoms. 

Granting the exclusion of all extraneous causes of colonic 
dysfunction, what are the criteria for the diagnosis of a true 
colonic neurosis? The history of the relationship of the ab- 
dominal discomfort to bowel evacuation in an individual ^vi^h 
a disturbance of bowel habit is of paramount importance. The 


linking up of symptoms to evidence of psychic or vegetative 
imbalance is equally significant. Clinical evidence of an endo- 
crine disturbance or allergy lends further support to the pos- 
sibility of an irritable colon. The physical examination may 
reveal nothing abnormal with the exception of tenderness over 
the pelvic colon which may be stiff and narrow or lumpy due to 
scybala. I cannot refrain from sounding a word of warning 
concerning the possibility of a parietal abdominal neuralgia 
(Carnett) to account for pain of undetermined origin in one o 
the abdominal quadrants. One should hesitate about * 
uting pain which is constant for weeks or months to an irrila 
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colon even though a diagnosis of irritable colon is tenable for 
other reasons. Abdominal neuralgia and irritable colon com- 
monly coexist in the same individual but treatment for the 
latter cannot be expected to influence the neuralgic tj^pc of 
pain. In my experience the superficial tenderness which is 
elicited bj^ pinching a fold of skin and fat or making firm pres- 
sure on the abdominal wall made tense by straining is com- 
monly due to postural strain, spinal curvature or spinal 
arthritis. This type of tenderness is frequent in patients com- 
plaining of a constant pain not influenced by bowel evacua- 
tion. Tenderness dependent upon colonic spasm is usually 
deep and elicited only when pressure is made directly over 
the colon (see Case II). The third aid in the diagnosis of the 
irritable colon is the analysis of the feces, too frequently 
neglected. The shape of the stool before or during attacks is 
often abnormal. It may be pencil shaped, flattened or scy- 
balous. Clear, so-called “neurogenic mucus” may be seen on 
the outside of the movement in some cases. The stools may 
be mushy or even liquid for long or short periods of time. In 
a negative way the absence of gross or occult blood, pus and 
parasites is of importance. The sigmoidoscope is of great 
help in the diagnosis. Primarily it will assist in excluding the 
organic colitides and new growths, both of which commonly 
occur in the lower 10 inches of the bowel. In patients ivith 
the irritable colon, great difficulty is often experienced when 
the instrument is being introduced into the sigmoid. Severe 
pain in the lower abdomen is not infrequently due to the 
marked spasm of the musculature of the sigmoid. The ability 
to reproduce pain similar to the patient’s chief complaint by 
manipulation of the instrument or the introduction of air into 
the bowel is a rather common experience. A clear “nonin 

flammalory" Urpe of mucus may be encountered ivdthin the 
Uinien of ihe bowel. ^ 


A properly executed roentgenologic study of the colon is 
evsenual. An ordinary opaque enema will suffice in mo 
1.U, nuy „ce<, ,o be supplemented in othe* "d S?" 
trast barium and air enema or by a nroeress mJoi “ , 
ronsideration must be given to the ruling out of orgl^^!!- 
ixiriicularly in that portion bevond the reach nf 
Tlte opaque enema ahould be introduced 
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at body temperature and its rate of flow into the colon noted. 
In some cases of irritable colon the barium will be observed 
to pass up the lumen of the colon very rapidly. This is an 
indication of extreme irritability. The introduction of barium, 
even when given slowly, may produce subjective pain quite 
similar to the abdominal pain for which a physician aid is 
sought. The silhouette of the filled colon will obviously be 
quite variable in different cases, and not infrequently change 



Kig. 59. — Combining the features of extreme narrowing of the left colon 
and zonal span. Marked contractions arc noted in 3 areas, the sigmoid, the 
midtransverse colon and the cecum. The symptoms were severe and closel) 
simulated, at times, acute appendicitis. 


considerably from time to time in the same patient. It can 
be markedly changed by the addition of more barium or b> 
the expulsion of some of the barium contents into the ileum. 
Abnormal narrowing of some colonic segment, more particu 
larly the left,' is a common type of abnormality. Another le^:> 
frequent finding is segmentive or zonal spasm. It is more often 
seen in the sigmoid and descending colon (Fig. 59). A deep- 
cutting contracture of spastic nature confined to the proxima 
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ascending colon is usually dependent upon some type of local 
disease in the vicinity, such as tuberculosis, malignancy, appen- 
dicitis or other mucosal disease. A considerable number of 
irritable colon cases show the fine, shallow, irregularly ar- 
ranged, saw-tooth tjTje of colonic margin described by Spriggs 
and Marxer as prediverticulosis (Figs. 62, 63).^ Hauslral 
markings may be grossly exaggerated, markedly irregular or 
totally absent and all variations in between wdll be encountered. 
A markedly dilated atonic bowel may at times depend upon 
a primary neuromuscular disturbance or it may develop secon- 
dary to long-standing dyschesia. In extreme irritability of 
the colon I have seen occasionally all of the classical and so- 
called “pathognomonic signs” of ulcerative colitis, namely, 
shortening, narrowing and lack of haustrations (Fig. 60) . This 
appearance is rarely permanent unless due to an actual inflam- 
mation of the colon. If due to irritability the same colon may 
show deep-cutting haustral contractions on the twenty-four- or 
forty-eight-hour mouth-meal films, indicating that the smooth 
appearance on the enema film is not the result of actual disease 
of the bowel wall. 

Treatment. — ^The large group of patients with subjective 
complaints dependent upon colonic irritability constitute a real 


problem in office practice. Are the symptoms due to organic 
disease in the colon? An individual with a long history of 
irritable colon may, of course, develop an organic lesion. 


Ruling out this annoying possibility, isn’t it remotely possible 
that there is a chroruc pelvic inflammation, a mechanical ap- 
pendix, a renal calculus or pyelitis? Mature judgment in the 
selection of diagnostic procedures and a period of observation 
is often essential before a definite decision can be made. Wdiat 
of the thyroid? Is the fatigue syndrome due to hypothyroid- 
ism? Does the extreme nervousness depend upon a not verv 
obvious thyrotoxicosis? Does the menstrual irregularity de 
t'cnd upon a pituitanL ovarian or adrenal abnormality? Som^ 
cuM s will require complete sunmys of this type before one can 
be sure. \\ as the previous dermatitis on an allergic basis and 
i.m one positively rule out food allermr? Pn==,-kt, ° 

.... i.«,, 1 
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or in business? Does an anxiety neurosis or hysteroid dis- 
position play a part? Are the symptoms bona fide, or is the 
patient basically hypersensitive, or may the syndrome be en- 
tirely explained on a “substitution basis?” Should one in- 
stitute a psychiatric study now or would it be wise to go slowly 
with this type of questioning for the present? Does tobacco 
play a part? Is bridge a factor, and so on ad infinitum? Here 
is an ailment in which equal attention must be paid to the 
psychic and the somatic sides. Here one needs the training 
of a well-rounded internist and psychiatrist combined with 
the sage wisdom of a philosopher. Those who approach this 
problem with a sense of security and smugness, using only 
stereotyped methods, are doomed to frequent failures. It is 
quite impossible to discuss the management of cases of this 
type in detail without writing a lengthy monograph. Briefly, 
the treatment may be considered under two headings: (1) 
measures directed toward the alleviation or cure of the 
underlying cause, and (2) local measures directed toward the 
colon. 

1. General Measiires . — Focusing primary attention on the 
colon is obviously treating only a symptom in most instances. 
The therapy of real value is that directed toward the cause 
of the vegetative nervous system abnormality if it can be ascer- 
tained. The psychic factor will need attention in many. This 
may mean a very definite readjustment based upon psychiatric 
study. Environmental changes may be necessary. Causes for 
outbursts of emotion, periods of depression and prolonged grief 
must be sought and alleviated in so far as possible. Removal 
to a hospital may temporarily ameliorate an imminent or im- 
mediate crisis and allow time for outlining a more deliberate 
and lasting plan. A holiday from home and business is fre- 
quently beneficial. Therapy must include avoidance of those 
factors which have been known to precipitate attacks. This 
may include public speaking, bridge playing, excessive smoking 
or overvv'ork. Hygienic faults should be corrected if possible. 
Sufficient sleep, a mid-day rest, moderate exercise and diver- 
sion, and regular hours of eating in pleasant surroundings ma> 
prove beneficial. It is usually wise after e.xplaining the nature 
of the illness to write out a specific program to be follower • 
Sedatives may be necessar>' to insure adequate sleep and a - 
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lemte mental anxiety. Specific measures may be indicated 
to correct an underlying abnormality of the endocrine system 
or an allergic state. Occasionally it seems advisable to remove 
surgically or treat medically a pathologic focus in some other 
abdominal organ, although, in my experience, chronic gall- 
bladder disease and so-called “chronic appendicitis” are rarely 
the cause of an irritable colon syndrome. If achlorhydria is 
present, dilute hydrochloric acid should be tried even in the 
absence of diarrhea, as it may improve the colonic instability. 
The healing of a duodenal ulcer will often bring about a cessa- 
tion of colonic symptoms when the two conditions coexist. 

2. Local Measures— The diet should be bland during 
attacks and possibly free from coarse cellulose fiber at all 
times. Ice cold or very hot food and liquid are not advisable. 
The diet should be adequate in calories and balanced to con- 
tain all the essentials for normal nutrition. A carefully taken 
dietary history will often reveal inadequacies or indiscretions 
which can be corrected. Many of these patients become food 
faddists after long suffering and failure to obtain benefit 
from regular physicians and require intelligent handling to be 
convinced of the rationale of the diet prescribed. If the 


capacity of the colon is large and obstinate constipation is 
present, nonirritating residue in the form of agar, kaolin, or 
one of the mucilaginous preparations, such as Mucilose, Meta- 


mucil or Konsyl, should be used in sufficient quantity to insure 
the passage of stools of adequate size. Those who pass dry 
fragmented stools should take mineral oil. The disagreeable 
leaking of the oil so commonly present in cases of spastic colon 
can be prevented by the addition of adequate quantities of one 
of the above substances. All irritating laxatives should be 
avoided. If constipation is marked, magnesium oxide may be 
u<;ed in sufficient quantities to overcome it in most instances 
Tiw dose can be gradually reduced as bowel function improves' 
One of the best drugs in these cases is belladonna. It mav he 
iwescnbed as the extract with magnesium oxide and kaolin in 
powder form. One of the favorite prescrintionc r ° 
i-t 1 :m. Irfl. .r, ' calcined mameTa " 
and tanlin iir, dr. -4 three limes daily before mtr"’Enf‘' 
and irnc.ations arc not used excent in ^ knemas 

l.. =innl„c ,d tire regimen „r 2 

6 an attack in the manner 
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described below. We feel that the routine use of solutions 
injected into the bowel only tends to irritate the bowel and 
disturb its normal rhythm. For relief of pain which may be 
very severe during the acute exacerbation, principal reliance 
should be placed upon antispasmodics and sedatives. Atro- 
pine with bromides and phenobarbital is an excellent com- 
bination. Opiates should be avoided because of the chronicity 
of the condition and danger of habit. Better results will be 
obtained if the patient is confined to bed until the attack has 
entirely subsided. Hot, moist applications or a warm tub bath 
often help to alleviate the pain. A warm injection of several 
ounces of olive oil, cotton seed oil or a solution of barium 
sulfate may bring about rapid relief. A course of calcium and 
parathyroid seems of benefit in assisting to control a particu- 
larly severe attack in some patients. Dorst, Mateer, Berger 
and others have reported increased skin sensitivity to bowel 
organisms in some cases of irritable colon. Autogenous and 
stock vaccines of colon organisms have been found beneficial 
by these observers. Other methods of desensitization, such as 
the administration of sodium ricinoleate, 5 to 10 grains twice 
or three times daily, have been recommended by Dorst. The 
author has had little experience with vaccine therapy but has 
used sodium ricinoleate in those cases with allergic manifes- 
tations with some benefit. I doubt if this t5T3e of management 
strikes at the root of the trouble except in occasional cases and 
consequently do not recommend these measures routinely- 
The use of so-called “specific methods” of treatment for con- 
ditions which are probably not primarily bacterial does not 
seem rational. 


Case I. Illustrating Severe Colonospasm in a Patient 
with Obesity, Possibly of Pituitary Origin. — M. P-, ^ 
single female Jewess, twenty-seven years of age, appeared De- 
cember 13, 1936, complaining of attacks of excruciating pam 
in the lower left abdominal quadrant of several days' dura 
tion, associated with frequency of urination and desire for 
frequent defecation. The attacks were of such intensity an 
frequency that the patient had spent a great part of her time 
in bed since the onset in November, 1933. She had been 
slightly constipated previous to the onset and often resortc 
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to mineral oil. Enemas, prescribed for tlie relief of pain, were 
discontinued because the}' accentuated the pain. Excessive 
fatigue and dizziness were subsidiary' complaints. 

The patient and her family were extremely apprehensive 
and nen-ous. She weighed Hli pounds at birth and had been 
obese always, hlenses started at the age of eleven years and 
occurred regularly thereafter, lasting six or seven days and 
accompanied by severe cramps. Since the onset of the present 



P"'" “'-ays worse at the 
T !h' physical sun^ev i.* 

Imr ,iis,ribMio„ tachycardia and^,feL““P.‘ mascuUne 
« '=h' ao-r inches^ The pre4„s h P»mds 

"'ar years prcviouslv '"‘Sh” was 240 

■ ' reducinc diet, instituted iJhf' '““'W from a 
"'•"Ufd tt. acurnvato iLb Jn .AJarch iot!< ! ^ 

\\.\v ] - y chief complaint i which 
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urine and blood revealed nothing abnormal. The basal meta- 
bolic rate was minus 9. Venepuncture was refused so that 
sugar tolerance and blood cholesterol determinations have not 
been performed to date. The sigmoidoscope could not be 
passed beyond the rectum because of feces, spasm and appre- 
hension. A small hemorrhoid was found. The pelvic colon 
was felt as a fountain-pen-sized tube which was exceedingly 
tender and this tenderness corresponded to the location of the 
chief complaint. Barium enema study failed to reveal diver- 
ticulosis or other organic colonic disease. The left colon main- 
tained a narrow contracted lumen throughout the period of 
observation (chronic continuous colonospasm). Barium en- 
tered the colon at low pressure very rapidly and caused con- 
siderable discomfort. All semblance of normal haustral 
markings were absent. It would have been impossible to ex- 
clude advanced ulcerative colitis from the barium study alone 
(Fig. 60). 

The patient was placed on a regimen including a bland, 
high vitamin, well-balanced diet, psychotherapy, small olive 
oil instillations into the rectum, heat to the abdomen, sedation, 
antispasmodics and calcium. Unfortunately she developed an 
acute hemorrhoidal crisis, requiring surgical treatment, which 
interrupted the irritable colon regimen. Since then she has 
improved somewhat. Endocrine therapy has been withheld up 
to the present. 

The case is cited to illustrate the advanced state of ill health 
and suffering which may be anticipated in some cases. The 
extreme hypertonicity and narrowing of the left colon, noted 
in this case, is not infrequently associated with symptoms oi 
great severity and frequency. The underlying vegetative in- 
stability is probably of pituitary origin conditioned by an 
anxiety state, the exact nature of which remains obscure. 

Case II. Illustrating the Irritable Colon Syndrome in 
Association with an Anxiety Neurosis, Achlorhydria and 
Abdominal Parietal Neuralgia for which Two Lapar- 
otomies were Performed without Relief. — ^A. B., a married 
Italian female, was admitted to the Graduate Hospital, Ju y 
17, 1935, complaining of constant pain in the left midabdomen 
and alternating attacks of constipation and diarrhea with the 
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passage of mucus in the stools. There had been one pregnancA' 
in 1930 which was followed by the first attack of diarrhea.^ 

The past medical histor}' is illuminating and will be given 
in some detail as it is typical of many patients of this t^^e. 

Januarj^ 1932.— Onset with postprandial, epigastric dis- 
tress, nausea and vomiting. Treated for intestinal “flu , no 
relief. Admitted to a hospital on the service of a gimecologist 
for two weeks. Released on diet and medication; no relief. 
Onset of diarrhea and midabdominal pain; sent to another 
physician. Diagnosis', dropped stovioch. Admitted to second 
hospital for three weeks. Diagnosis; intestinal tiibercnlosis. 
Pain now centered about lower right quadrant. Colonic irri- 
gations started. Admitted to third hospital; signed release. 

May, 1932. — Admitted to fourth hospital. Appendectomy 
performed; no relief. Remained in hospital eight weeks 
on sedatives. Constipation severe. Suppositories started; 
weight dropped from 116 to 88 pounds. After one month ad- 
mitted to fifth hospital. Some insight into true nature of 
affairs resulted in regimen for weight gain combined with 
psychotherapy. Weight rose to 135 pounds; returned to work 
FebruaiA', 1933; remained quite well until; 

November, 1934. — ^Nausea and vomiting recurred; mucus 
first appeared in stools; pain in left midabdomen recurred. A 
narcotic medicine was prescribed; no relief without it. Nar- 
cotics discontinued after four weeks. Readmitted to fifth hos- 
pital for study and intravenous medication for radiculitis. 

Februan,', 1935. — Admitted to sixth hospital. Disease of 
Irjt kidney and idccraiive colitis was suspected. Oil enemas 
prescribed. Narcotics hypodermically were resorted to fre- 
quently. “Mucous diarrhea” and fainting spells. 

March, 1935.— Admitted to seventh hospital. Tentative 

Signed release. 


April. 1935.— Readmitted to fifth hosnital fnr u 
deminal pain. Operation for release of abdmmal erf; 
on relief. -Incision open and draining for 4 “! » T” 
line,. «-eeks m bed rrilh sedatives; no relief ™ 

» ^ther city 
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weighed 108 pounds; had been eating copiously of roughage 
and seemed to be in acute pain. The physical examination 
was negative except for slight hypertension (144/88) and 
tenderness in the abdominal wall just to the left of the um- 
bilicus. The spine films showed very early arthritic changes 
in the lower thoracic vertebrae and slight dorsolumbar lordosis. 
The temperature and blood count were normal. Analysis of 
urine and feces showed nothing of consequence. Fractional 



Fig. 61 . — Case II. Film shows no e\adence of colonic irritability aJthoup 
bowel function had been abnormal for five years. The fluoroscopic findin..5 
were tj-pical of irritable colon. 


gastric analysis revealed an achlorhydria. Histamine, ho\\' 
ever, elicited an acid response — HCl 15 after forty-fi\e 
minutes. Sigmoidoscopy — normal mucosa of the rectum and 
sigmoid. The barium enema revealed a long colon, which wa? 
noted by the fluoroscopist to be extremely irritable and spa>' 
tic, although the film (Fig. 61) does not indicate much spa*"' 
ticity. The capacity of the colon was not reduced but the 
introduction of the barium caused marked discomfort. The 
late Dr. Clarence Patten examined the patient and diagno-'C^ 
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an anxiety neurosis probably dependent upon marital diffi- 
culties Dr William Bates injected novocain locally into the 
tender area of the parietes and brought about immediate relief 
of the tenderness. 

Treatment consisted of postural corrective exercises, a 
bland diet, belladonna, phenobarbital, charcoal, bismuth and 
kaolin; sodium ricinoleate, rectal instillations of olive oil if 
constipated, hydrochloric acid after meals and psychotherapy 
with an attempt at improving domestic relations. She re- 
sponded satisfactorily. She was seen in March, 1936, symp- 
tom-free and four months’ pregnant. 

The failure to appreciate the frequency with which parietal 
abdominal neuralgia and unstable colon may give rise to re- 
curring bouts of severe abdominal pain accounts for this 
patient’s round of \dsits to innumerable physicians and 8 
different hospitals. The diagnoses included dropped stomach, 
intestinal tuberculosis, ulcerative colitis, appendicitis, ab- 
dominal adhesions and disease of the left kidney. The eco- 
nomic loss entailed by her illness is appalling. The opium 
habit was in the offing on two different occasions. It seemed 
likely that the anxiety neurosis may have been primary. The 
tendency to diarrhea was considerably increased by the achlor- 
hydria, as she responded quickly to hydrochloric acid. How- 
ever. the alternating constipation and diarrhea with excessive 
mucous discharge undoubtedly resrdted from neuromuscular 
in.'itability of the colon; the emotional factor being of para- 
mount etiologic significance. The constant left abdominal pain 
wav probably due to a localized parietal abdominal neuralgia, 
immediately the result of postural strain but conditioned un- 
doubtedly by the underlying nervous hypersensitivity. 


Case III. lUustrating tke Coexistence of an Irritable 
Colon ( Prediverticulosis) and Duodenal Ulcer.~A D a 
veiA ner\ous Italian tailor, forty-two years of age was fiUt 
vven m May. tQ3 2. complaining of abdominal fuliss and dis 

The pas. medical 

ri'ivvant He was the father of 11 children ^ 

.»,.unud 1,„ Ms consumption of 40 cigarettes JiUv ''™ 
hiomach .ymptoms began in 1914, nith generalised ah 
.looonal P,™s, worse upper abdomen and relrred to to™ 
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weighed 108 pounds; had been eating copiously of roughage 
and seemed to be in acute pain. The physical examination 
was negative except for slight hypertension (144/88) and 
tenderness in the abdominal wall just to the left of the um- 
bilicus. The spine films showed very early arthritic changes 
in the lower thoracic vertebrae and slight dorsolumbar lordosis. 
The temperature and blood count were normal. Analysis of 
urine and feces showed nothing of consequence. Fractional 



Fig. 61. — Case II. Film shows no evidence of colonic irritability althoup 
bowel function had been abnormal for fi\'e years. The fluoroscopic findm. 
were typical of irritable colon. 


gastric analysis revealed an achlorhydria. Histamine, ho\^ 
ever, elicited an acid response — HCl 15 after forty-fi' 
minutes. Sigmoidoscopy — normal mucosa of the rectum an 
sigmoid. The barium enema revealed a long colon, which 
noted by the fluoroscopist to be extremely irritable and spa^ 
tic, although the film (Fig. 61) does not indicate much 
ticity. The capacity of the colon was not reduced 
introduction of the barium caused marked discomfort, 
late Dr. Clarence Patten examined the patient and diagno--e( 
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an anxiety neurosis probably dependent upon marital diffi- 
culties. Dr. William Bates injected novocain locally into the 
tender area of the parietes and brought about immediate relief 
of the tenderness. 

Treatment consisted of postural corrective exercises, a 
bland diet, belladonna, pKenobarbital, charcoal, bisniuth and 
kaolin; sodium ricinoleate, rectal instillations of olive oil if 
constipated, hydrochloric acid after meals and psychotherapy 
with an attempt at improving domestic relations. She re- 
sponded satisfactorily. She was seen in March, 1936, symp- 
tom-free and four months’ pregnant. 

The failure to appreciate the frequency \vith which parietal 
abdominal neuralgia and unstable colon may give rise to re- 
curring bouts of severe abdominal pain accounts for this 
patient's round of visits to innumerable physicians and 8 
different hospitals. The diagnoses included dropped stomach, 
intestinal tuberculosis, ulcerative colitis, appendicitis, ab- 
dominal adhesions and disease of the left kidney. The eco- 
nomic loss entailed by her illness is appalling. The opium 
habit was in the offing on two different occasions. It seemed 
likely that the anxiety neurosis may have been primary. The 
tendency to diarrhea was considerably increased by the achlor- 
hydria, as she responded quickly to hydrochloric acid. How- 
ever, the alternating constipation and diarrhea with excessive 
mucous discharge undoubtedly resulted from neuromuscular 
instability of the colon; the emotional factor being of para- 
mount etiologvc significance. The constant left abdominal pain 
wa'- probably due to a localized parietal abdominal neuralgia 
immediately the result of postural strain but conditioned un- 
doubtedly by the underlying nervous hypersensitivity. 


Case III Illustrating the Coexistence of an Irritable 
Colon . Prediverticulosis) and Duodenal Ulcer —A 
ver\ nvrvous Imlian tailor, forty-two years of ' n’ ^ 

con, plying’, awSuird df 
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dorsal spine on the left side. The pain was accompanied by 
distention and relieved by defecation. He likewise complained 
of late postprandial gnawing epigastric pain, relieved by eat- 
ing or the taking of soda. These two syndromes had recurred 
at intervals every three or four months. The duration of 
attacks was from three to six weeks. A bout of diarrhea of 
five weeks’ duration occurred in 1929 and a second attack last- 
ing seven months occurred in 1930. Since then there have been 



Fig. 62 . — Case III. E.xtreme irritabiJity of the left colon of the “prediverticu- 

losis’^ variety. 


frequent recurrences of several days’ duration, usually after 
nervous upsets. The patient had never noted mucus, blood or 
pus in the stools. A diagnosis of duodenal ulcer, probably 
inactive, was based upon the roentgen demonstration of a 
markedly deformed duodenal cap and a moderate hyperacidity- 
Organic colonic disease was ruled out by fecal analysis, sig- 
moidoscopy and .v-ray studies. The passage of the sigmoido- 
scope into the lower sigmoid was difficult because of spastic 
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contraction of the bowel. Inflation with air caused epigastric 
crampy pain quite similar to the upper abdominal pain of 
which the patient previously complained. This impression of 
bowel irritability was confirmed by barium enema. The 
capacity of the colon was one half that of normal. The lumen 
was narrowed and lacked normal haustral contractions. The 
whole left colon showed the fine saw-tooth markings which 
have been described by Spriggs and hlarxer as prediverticu- 



03_liiu„ratmg prediverUculosis m a female paUent , 

irritable colon symptoms.^ ^ Jong-standing 

ioMt- ( Figs. 62, 63). Examination of the eallbbria 
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normality common to both. In many patients with a colonic 
neurosis having in addition duodenal ulcer symptoms, the 
roentgenologic study of the upper tract will show only irrita- 
bility of the duodenal cap but no ulcer niche. Quite a number 
of patients of this type subsequently develop a characteristic 
ulcer defect. This observation likewise lends support to the 
importance of the neurogenic factor in ulcer pathogenesis. 

Further evidence supporting the neurogenic background in 
our patient was the history of the development of rapid blanch- 
ing and coldness of the skin of both hands when the arms were 
elevated. No detailed studies of the peripheral vessels were 
carried out but there was nothing to suggest organic peripheral 
vascular disease. 

This case illustrates the diagnostic importance of the sig- 
moidoscopic examination. Spasm and abdominal pain simu- 
lating the chief complaint were induced by the introduction of 
the instrument and inflation witli air. Symptoms of great 
severity have been noted in many patients showing the roent- 
gen signs of so-called “prediverticulosis.” This type of bowel 
silhouette is almost always associated with irritable colon 
symptoms in my experience. 
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ASTHMA AND HAY FEVER: THEIR ETIOLOGIC 
RELATIONSHIP AND CLINICAL IMPORTANCE 

The association of bronchial or allergic asthma ivith sea- 
sonal hay fever is a fairly frequent and generally recognized 
occurrence. The exact etiologic relationship existing between 
these two conditions as well as its clinical importance has not 
always seemed as clear nor has it been sufficiently emphasized. 
A critical analysis of this aspect of the subject seems worthy 
of presentation. 

Asthma and hay fever may be present in the same patient 
and bear one of several different relationships. Thus, asthma 
of an allergic and perennial type may occur in a patient with 
seasonal hay fever and yet be independent of the latter. The 
asthma in such instances may be provoked by sensitivity to a 
food or to an inhalant allergen like dust, feathers, etc., whereas 
tlie hay fever sjnnptoms'are brought on by contact with plant 
pollen. The association here is one of coincidence and not one 
of cause and effect. Such a type is illustrated in the following 
case report; 


Case I.— hlale, age forty-six, first seen in outpatient allergy 
clinic in November, 1935, because of asthma, hay fever and 
eczema. The latter condition (eczema) first began on the face 
m early childhood and gradually spread to the other parts of 
the body involving particularly the flexures. It has nerc^ictPrl 

to present time. Condidon is worse in the winter tLe In 

1O..0 began bavmg recurring bronchial “colds” consisting 
monly of coughing attacks. Since 1932 has hr, a 

the early tar,' TIT 

T.m condition and die asthma are aggravatL ® 

-aoaal a«a?£ 
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hay fever of a mild type. These have recurred each year and 
are not accompanied by asthma or exacerbation of the eczema. 

Skin tests revealed definite positive reactions to ragweed, 
timothy and plantain pollens, important in the etiology of the 
hay fever and to dust, feathers, dog epithelium, and a number 
of foods, important in the asthmatic and cutaneous conditions. 
Patient is at present under allergic treatment and has shown 
considerable improvement. This is particularly evident in the 
hay fever symptoms, which have almost completely disap- 
peared. The asthma and eczema still show a tendency to re- 
currence or aggravation especially after dietary indiscretion 
and dust or dog contact. 

This case report illustrates an instance of perennial asthma 
and seasonal hay fever occurring in a highly allergic individual 
and yet bearing no etiologic relationship to one another. As 
a matter of fact, the connection between the asthma and eczema 
is much closer since both these conditions are made worse by 
the same allergens. The hay fever s}miptoms are really so 
mild as to be almost completely overshadowed by the other 
allergic conditions and are responding better to treatment. 

The t 3 T 3 e of asthma present in the latter patient occurs 
throughout the year and has no seasonal incidence. It 
known, therefore, as perennial asthma in contrast to those 
types which are either limited to a certain season of the year 
or at least begin during the same season of the year, and are 
therefore referred to as seasonal asthmas. Since sensitivity to 
pollens usually is responsible for the latter type, it is often 
known as pollen asthma. 

Seasonal asthma may appear in one of three different 
forms: (1) it may be the only manifestation which the patient 
presents or at least the major symptom; (2) it may occur as a 
complication of a seasonal hay fever, the asthma appearing 
some time after the onset of the hay fever symptoms and dis- 
appearing at the conclusion of the pollinating season; or (3) 
it may begin as a complication of hay fever but become pro- 
longed for weeks or months after the completion of the po 
lination period and after the nasal and ocular s>miptoms of hay 
fever have disappeared. This type may eventually become 
perennial. 
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The occurrence of seasonal asthma without any nasal or 
ocular manifestations of hay fever is extremely uncommon. 
Its characteristics, as well as the diagnosis and treatment are 
similar in every respect to the ordinary uncomplicated seasonal 
hay fever. The only manner in which these conditions differ 
is that in the hay fever patient the shock tissue containing the 
sensitive ceUs is located in the nasal and ocular mucous mem- 
branes, whereas in the individual with pure seasonal asthma, 
it is located in the lining mucosa of the bronchial tubes. This 
is exemplified in the following case report; 

Case n. — ^Itlale, age fifty-eight, first seen in September, 
1931, with a history of seasonal asthma of twenty-seven years’ 
duration. Attacks begin with dyspnea and wheezing followed 
later by cough and expectoration. They are particularly bad 
in the early morning hours between 1 and 7 a. m. and are re- 
lieved only by a hypodermic of adrenalin. Attacks come on 
daily from June 15th until the early part of September when 
they disappear suddenly and completely. Patient is free of 
siTuptoms throughout the rest of the year. Sneezing, rhinor- 
rhea, or itching oj the eyes have never occurred during these 
attacks. 

Skin tests revealed sensitivity to timothy, plantain and 
corn pollens. Treatment with a mixture of the extracts of these 
pollens was advised in consequence. 


The important feature in the latter patient is the occur- 
rence of a strictly seasonal asthma in the complete absence of 
any of the usual symptoms of hay fever. As mentioned pre- 
viously, this t\q)e is very unusual. As a rule when the asthma 
is seasonal and begins with the onset of the hay fever season 
the ordinati' nasal and ocular symptoms of hay fever occur at 
the same time but the asthmatic symptoms are much more 
prominent than those involwng the nose or eyes This is ev 
plained immunologically upon the basis that the shock orirnn 
m these patients is located not only in the nasal nnrt n 
mucosae but in the bronchial mucous memhrTn! 

.he cells of bolh ereas are highly “a 

In conlacl evith ihe pollen antigen in the^tnn^ r*™"* ““ 

.«h asihnra an. hag lever.^ 
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asthmatic symptoms begin at the onset of the hay fever season 
and at the same time as the nasal and ocular manifestations. 
Although tlie coincident equivalent sensitization of both 
shock tissues (i. e., upper and lower respiratory) giving rise 
to asthma and hay fever symptoms at the very onset of the 
season is possible, it is not the common tjqoe by any means. 
Detailed inquiry into the histories of many of these patients 
reveals the fact that when the condition first begins, the upper 
respiratory manifestations exist either alone or are predominant 
and that the asthmatic symptoms begin some time after the 
onset of the hay fever. In other words, since the pollen allergen 
comes in contact with the nasal tissues first, these are the first 
to react and hay fever symptoms are produced, t^dien the 
concentration of pollen becomes very marked, the bronchial 
shock organ of certain patients may then react and asthma 
results. 

The presence or absence of asthmatic symptoms in hay 
fever patients is dependent, therefore, upon the reactivity of 
the bronchial shock organ and the concentration of pollen m 
the atmosphere. If the bronchial tissues are highly reactive, 
asthma may come on early in the season from ordinary pollen 
concentrations. If it is not as reactive, asthmatic symptoms 
may not become evident until the height of the season when 
pollen concentration reaches its maximum. As a matter of 
fact, clinical experience has indicated that the onset of asthma 
at some time during the pollinating season and after the onset 
of the ordinary hay fever symptoms is the most common man- 
ner in which these two conditions are associated. Most oi 


these patients give a history of having had hay fever for some 
period of time, possibly for years prior to the onset of the 
asthmatic condition. The symptoms are those of sneezing, 
watery rhinorrhea, nasal obstruction, itching of the eyes ana 
lacrimation. There is no cough, dyspnea or wheezing. This 
recurs season after season without any change, the symptoms 
disappearing completely and often suddenly at the end of the 
pollinating season. After several seasons and especially ot 
the time at which the pollen concentration of the atmosphere 
is highest (about ten days to two weeks after the onseOj 
the patient begins to show signs of tracheal or bronchia 
involvement in the form of an irritating unproductive cougi- 
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This responds fairly well to the ordinary remedies and e% 
if untreated, it diminishes or disappears when the pollen con- 
centration lessens so that it is gone completely along with the 
other sjmiptoms by the end of Uie season. This may continue 
for one, two or more seasons and then tire patient will notice 
that in addition to the cough there is present a constriction or 
heaviness in the chest, possibly some dyspnea or even a slight 
wheeze, present especially or only at night. These symptoms 
likewise disappear at the end of the pollinating season and are 
neither constant nor pronounced. This syndrome of hay fever 
symptoms only, followed by the appearance of the irritating 
cough and in subsequent seasons by definite dyspnea and 
wheezing, is one which can be obtained by detailed inquiry 
into the histories of patients with seasonal hay fever and 
asthma, as for example in the following case report; 


Case III. — ^hlale, age twenty-nine, first seen May, 1934, 
because of seasonal hay fever and asthma. The hay fever 
at first was of the late or autumnal type, coming on about the 
middle of August and persisting until the first frost. It first 
began in 1929 and for the first two seasons was accompanied 
only by the usual nasal and ocular manifestations. In 1931 
and again in 1932 patient noticed that two weeks after the 
onset of the hay fever symptoms, an irritating unproductive 
type of cough appeared. This lasted until the end of the 
season and disappeared along with the other manifestations. 
In 1933 the hay fever symptoms were quite severe and were 
followed in the early part of September by severe cough, pain 
in the chest, and dyspnea of a definite asthmatic type. These 
symptoms were so marked that the patient had to remain in 
bed for nearly four weeks because of the danger of broncho- 
pneumonia. .\11 sjmiptoms disappeared at the end of the 
pollinating season. In 1932 patient developed the usual symn- 
toms of early hay fever lasting from the first week in May to 
the middle or end of June and recurring in 1933. Coush was 
present m the middle of the season but there was no w^ezing 
i-MKiated with It. Except for an occasional winter cold pa 

pa,i™, has no s,nnp,„„, a™"® 


unn 
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at other times of the year. He also notices that the ingestion 
of such citrous fruits as orange, grapefruit, or lemon during 
the hay fever season causes itching of the palate or sneezing 
but not at other times of the year. Except for a history of late 
hay fever in two maternal uncles, the balance of the history 
is unimportant. 

Skin tests by the intracutaneous method to the important 
allergens revealed the following; 

Marked reactions to: ragweed, birch and walnut tree pol- 
lens, and wheat. 

Moderate reaction to: house dust and silk. 

Slight reaction to: timothy and plantain pollens, orange, 
cheese and garlic. 

Doubtful reaction to: potato, spinach, and crab. 

Pollen desensitization with timothy, birch tree and rag- 
weed extracts was begun immediately and continued through- 
out 1935 and 1936. Marked improvement of early hay fever 
occurred throughout each year. In 1934, patient obtained 
more than 75 per cent relief of the late hay fever symptoms 
and although asthma was absent, slight cough was present for 
several days at the height of the season. Almost complete 
relief occurred in 1935 and 1936 and neither cough nor wheez- 
ing was present. 


This case demonstrates very nicely the commonest type of 
association between .asthma and hay fever. It is important 
to note that the irritating cough in this patient was present 
for two seasons prior to the onset of the dyspnea and wheezing. 
The appearance oj an irritating cough at the height of tiic 
season in a patient with the usual symptoms of hay fcvc’’ 
should be considered a danger signal wanting oj a possible 
asthmatic complication. Since it has been estimated by vari- 
ous authors that more than 50 per cent of all hay fever patients 
who do not take treatment eventually develop asthma either 
of a seasonal or perennial character the importance of the 
above statement from a prophylactic standpoint becomes o 
\rious. In most of these patients, the hay fever and the ass(y 
ciated or complicating asthma are due to sensitivity to t e 
same pollen. The asthma comes on only when the pollen con- 
centration reaches its height or when it is greater than t e 
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nasal shock organ can withstand. The nasal tissues m the 
hav fever patient as in the normal act as a defender agains 
pollen invasion and it is only when the latter is overpowering 
in amount that the defense is broken down and the bronchi 
are involved. This is just as true in this type of case as in 
a constitutional reaction from a pollen injection, in which 
asthma may occur as part of the general reaction in a patient 
with ordinary hay fever who never previously had any asth- 
matic sjTuptoms. That the pollen sensitivity is likewise re- 
sponsible for the asthmatic complication is indicated by the 
fact that as the pollen concentration in the atmosphere lessens, 
the asthma diminishes and when the pollinating season is ter- 
minated, all evidence of bronchial irritation disappears in most 
patients. It is ob\dous that the milder the symptoms are in 
these patients the less tendency there will be for the occur- 
rence of bronchial sjunptoms. It is for this reason that 
sjTnptoms of bronchial irritation are the first to disappear in 
patients recehdng pollen therapy. Treatment may not always 
render the patient completely free of his bay fever symptoms 
but it will rid him at once of the asthma produced by pollen 
sensitivity. This was illustrated in Case ni as well as in the 
following patient: 

Case IV. — Male, age twenty-five, first seen in May, 1934, 
nilh a historjf of late hay fever present since 1922. Symp- 
toms were of the usual nasal and ocular type at first, but for 
the past few years has had coughing and wheezing spells at 
the height and toward the end of the season. Treated pre- 
viously by pollen desensitization with little or no relief. 
Except for occasional attack of rhinitis in winter, general health 
is good. Family histoiy^ reveals migraine in mother late hav 
fever in brother and asthma in paternal grandfather 

Skin tests to pollens showed marked sensitivity to ragweed 
pollen. Pollen desensitization with ragweed extract ° 
s™ in Mny. ,934, and conUnned ttrgtom *“3^^ ' 
-H'ason and upon an annual basis since. In 1934 n^tf ! u*" 

in' Id nrasLm 
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the amount of relief was even greater, neither the cough nor the 
asthma was present. 

The ability of pollen desensitization to prevent the onset 
of the asthmatic complication is probably its most outstanding 
virtue. Practitioners would do well to emphasize the neces- 
sity for pollen therapy for this reason alone rather than for 
the relief of the hay fever symptoms per se. 

For the successful eradication of the asthma in these pa- 
tients, proper and adequate treatment is essential. Improper 
treatment obviously will fail in its accomplishment and serve 
to prolong rather than relieve the condition. By the same 
token, anything which serves to interfere with the proper treat- 
ment, as for example the existence of complicating infections 
or the presence of additional sensitivities will tend to prevent 
a successful response to pollen therapy. These extra-poHen 
factors are more likely to occur in those patients with seasons 
hay fever and asthma of long standing who have not ha 
any treatment, or in whom treatment has not been adequate— 
thus patients may develop symptoms from exposure to dust 
or feathers or foods or other allergens during the pollinating 
season and not be affected by them at other times of the year. 
It is essential, therefore, that patients with seasonal asthma 
and hay fever who are insufficiently relieved by pollen er 
apy should be thoroughly investigated to determine the ^ 
presence of factors other than the pollen. This is exemp i ^ 
in the following case: 

Case V. — Male, age twenty-one, first seen in March, 1^4, 
because of seasonal hay fever complicated by asthma. a 
fever symptoms first began in August, 1925, and have 
every year since, lasting until the end of September or t e 
week in October. Mild nocturnal asthma usually accompau*^^ 
nasal and ocular symptoms of hay fever toward the 
the season. In June, 1932, developed mild hay fever 
toms of the early summer tyqje, lasting only a short time, 
ject to attacks of urticaria attributed to ingestion 

Skin tests showed definite sensitivity to many^ a erge 
the most important, howev'er, were ragweed, timot > 
plantain pollens. 
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Pollen desensitization with timothy and ragv,'eed extracts 
was begun in the spring of 1934 and continued throughout the 
fall. Although the dosage, particularly of the ragweed pollen 
extract, was increased to a very high point, the patient had 
no relief of his hay fever symptoms at all and very little re- 
lief of the asthma. The injections were continued upon a 
perennial basis throughout 1935 with little additional relief. 
Upon closer inquiry it was found that the patient had failed 
to eliminate those allergens from his diet or en\dronment to 
which he was sensitive. This was carried out during the 1936 
season and in addition injections of dust extract were given. 
The pollen extract, however, had been maintained at the same 
level throughout. Under this regime there 'was marked im- 
provement in 1936 over any previous season, the patient ex- 
periencing more than 75 per cent relief and having no asthma. 


The latter patient illustrates exceedingly well the manner 
in which extra-pollen sensitivities may prevent a successful 
outcome since the pollen dosage during the two years in which 
no benefit occurred was exactly the same as that during the 
year when the extra-pollen factors were being taken care of. 
It also emphasizes the importance of a complete allergic study 
in those patients who fail to respond to pollen therapy. 

These extra-pollen factors seldom aggravate the pure or 
uncomplicated tjqie of seasonal asthma. They are more likely 
lo influence that type which is associated with hay fever 
symptoms. Their most common effect in these patients is to 
produce a prolongation of the asthma beyond the pollinating 
season. In such instances, the patient usually gives a history 
of hay fever sNmiptoms only for several seasons, then the hay 
fever is complicated by asthma which comes on at the middle 
of the season and terminates at the end. This continues for 
several seasons when it is noticed that the asthma instead of 
.hsappearing at the end of the season is prolonged for variable 
ju'nods of time beyond the usual limit. These prolongations 
become greater and greater as the vears go by Since nnllen 
ateenu™, ,he a^ephare af,« fl,eiaso„ i " uTs 

.ihboueh the latter was responsible for initiating it w . ’ 
'Olaa than tho pallcn obtaoasly ntual be at fauU. TheseTa^. 
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tors may exist in the form of sensitivity to inhalant, food or 
bacterial allergens or to infection of the paranasal sinuses or 
even to such physical factors as heat or cold sensitiveness as' 
suggested by Duke. The following case report is an example 
of this type; 

Case "VI. — Female, age thirty-one, first seen in December, 
1932, because of recurrent attacks of asthma complicating a 
fall type of hay fever. The latter first began in 1917 follow- 
ing a visit to the country and was accompanied at first by the 
usual nasal and ocular manifestations beginning about the 
middle of August and lasting until the end of September. In 
the last few years, patient has developed asthma which comes 
on at the height of the season. This disappears usually at the 
end of the season, but in 1930 and 1931 it has shown a tendency 
for prolongation into October and during 1932 the asthma 
persisted in nocturnal form until December. Attacks are 
aggravated at the seashore or after exertion and are lessened 
at higher altitudes. For the past three years, patient has had 
symptoms of early hay fever coming on in May, complicated 
in June by mild asthma but disappearing usually in July. 
During the rest of the year, patient is subject to attacks of 
rhinitis of a bacterial type. Frequent colds as a child. Be- 
cause of this, patient had two tonsil operations in 1911 and 
1916; also, a submucous resection in 1923 and an operation on 
the ethmoids in 1928. History of asthma in a paternal cousin. 

Nose and throat examination, including .r-ray of the sinuses, 
showed the presence of bilateral ethmoidal infection with be- 
ginning atrophic changes and also hyperplastic changes of the 
left maxillary and frontal sinuses. 

Skin tests by the intracutaneous method showed the 
following: 

Marked reactions to: house dust and rag\veed pollen. 

Moderate reactions to: timothy and plantain pollens. 

Slight reactions to: feathers, goat epithelium, spinach and 
celerj'. 

Doubtful reactions to: wheat, chicken and flounder. 

Allergic studies were carried out in December, 1932, and 
treatment instituted in January', 1933. By this time, asthmatic 
attacks had disappeared and patient remained free until May, 
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1933, when symptoms oC hay fever and asthma recurred in 
spite of dust and pollen desensitization and local nose and 
throat treatment. Patient was symptom-free in July but symp- 
toms recurred in August and continued in spite of treatment 
until January 1, 1934, when they disappeared. The same pro- 
gram was repeated in 1934 with the addition of autogenous 
vaccine administration. Symptoms recurred in May and June 
and again early in August. On August IS, patient went to the 
mountains near Kane, Pa., and later to Toronto, Canada. 
Although symptoms were rather marked in both these places, 
they were not so severe as at home. The asthmatic attacks 
continued until October 15 when they disappeared suddenly 
and completely and did not return again even upon the pa- 
tient’s return to her own residence several weeks later. 


In the latter patient, the presence of the sinus infection 
as well as the sensitivity to other allergens and the effect 
of climatic changes served to prolong the asthmatic symptoms 
beyond the hay fever season until late in December. That 
these factors were of importance is evident from the fact that 
change of residence was followed by some relief of symptoms 
and disappearance of the asthma on October 15th. 


It is important to recognize this type of patient and to 
institute treatment early because it is in such a patient as 
this one that perennial asthma, severe enough to overshadow 


completely the seasonal manifestations, is likely to develop. 

Sometimes the transition to perennial asthma is gradual ^the 

palieni has the ordinary^ hay fever symptoms at first; this is 
complicated after several seasons by asthma which is at first 
of the strictly seasonal ty^re but later tends to become pro- 
longed beyond the season as the result of extra-pollen factors. 
If this continues, the asthmatic attacks are not only prolonged 
beyond the hay fever season but begin to occur throughout the 
year. .«o that the patient not only has seasonal asthma but one 
winch ,s perenmal as well. Either of these types mav then 
pn ta.nMc, aW,o„sh afigrsvation of the asthma duriL tte 
hay Ivver season as even as nasal manifestations usually me 
. vidt-m m mou patients. In a few however f • ^ 
■'.the |.em,.hal type of asthma occure rather qicUv 
•«"1- ■>- period o, seasonal symptoms, 
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dangerous because the asthma is likely to terminate as a severe 
chronic intractable type, as for example in the following case 
report: 

Case VII. — Female, age sixty-four, first seen in clinic in 
December, 1932, with a history of asthma since 1907. At first 
the asthmatic attacks accompanied the ordinary symptoms of 
seasonal hay fever of the fall type, beginning in August and 
lasting six weeks. In 1910, the seasonal incidence extended 
from June to September and the asthmatic attacks began to 
assume a perennial character. They became increasingly 
severe in character so that the patient had to discontinue her 
occupation as a weaver and have been almost continuous since. 
Condition is aggravated by exertion and exposure to dust and 
not improved by change of climate. Patient had migraine at 
the age of twenty, which lasted several years and subsided 
spontaneously. 

Except for a history of asthma in a maternal aunt, the 
history is unimportant. 

Examination shows marked emphysema with asthmatic 
rales throughout the chest. Blood pressure 150/90. Heart 
on a:-ray examination showed definite enlargement; the lungs 
showed changes at the bases attributable either to passive 
congestion or old inflammatory disease with scarring and 
pleural thickening and the possibility of bronchiectasis to be 
considered. 

Skin tests by the intracutaneous method showed: 

Marked reactions to: house dust, feathers, chocolate. 

Moderate reactions to: black pepper. 

Slight reactions to: barley, tea, beech tree and timothy 
pollen. 

Doubtful reactions to: wheat, cornmeal, orange, rice, green 
pea, spinach, peanut, oats, coffee and ragweed pollen. 

Patient was placed on appropriate therapy including dusl 
and pollen desensitization for a period of a year but without 
any change in her asthmatic conditions, the attacks being 
almost continuous. Patient, therefore, discontinued her visit.s 
to the clinic. 

.\ significant feature of the latter case report is the fact 
that the asthma at first was of the seasonal type and accom- 
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named the ordinary symptoms of hay fever. It then became 
perennial and overshadowed completely the seasonal symp- 
toms. When seen at the clinic the patient was a chronic in- 
tractable asthmatic with definite and marked tissue changes 
and a hopeless prognosis. If treatment could have been in- 
sUtuted when the symptoms were limited to the hay fever 
season, it is very likely, in view of the favorable response 
of pollen asthmatics to therapy (as illustrated by Cases III, 
W and V) , that she would have been spared the untold misery 
and suffering which ensued in subsequent years. This case 
emphasizes, more than any of the preceding ones, the neces- 
sity for instituting pollen therapy early in hay fever patients 
as a prophylactic measure against a complicating asthma 
which may be of a severe or intractable type. 


SUMMARY 


Asthma appearing in patients who have seasonal hay fever 
may occur either independently of the latter and have no 
etiologic connection, when it is known as pereimial asthma, 
or, as is more common, it may occur as a seasonal manifesta- 
tion and have a definite etiologic "relationship. The latter form 
is referred to often as seasonal or pollen asthma, since it oc- 
curs in pollen-sensitive individuals. Seasonal asthma may 
appear in one of three ways: (1) it may appear as the only 
manifestation of pollen allergjr, (2) as an accompan 3 dng mani- 
festation of seasonal hay fever, or (3) as a complication of hay 
fever. 


The first tjrpe, constituting a true pollen asthma, is one in 
which the patient has asthmatic attacks recurring regularly 
each season in the same way as in hay fever and subject to 
the same variations but not accompanied by nasal or ocular 
spiptoms. In other words, the site of the affection or shock 
tissue involves only the bronchial mucous membrane 

In (l.c ote U-pes, the paUent has the ordina™ symp- 
wms of hay (ever but m the middle or toward the eS oUhe 

':xr “^h-fsy^'r SuV"al' 

micnsiiy until definite asthmatic attacks^ begin. 
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In patients belonging to the second group, the asthma is 
due entirely to the effect of the large amount of pollen acting 
not only on die nasal shock tissue but upon the bronchial 
mucosa as well. The asthma in these patients usually dis- 
appears rather suddenly with the cessation of the hay fever 
symptoms at the end of the season. 

In patients comprising the third group, the asthma is the 
result of either specific or nonspecific factors other than the 
pollen itself; thus, such physical agents as a cold wind or the 
inhalation of such allergens as dust, feathers, orris root, etc., 
or the ingestion of certain allergenic foods, or the presence of 
infection of the sinuses may serve to provoke asthma in these 
individuals. Such extra-pollen factors may cause asthma dur- 
ing the hay fever season or prevent a satisfactory response to 
treatment, even though they have little or no effect upon the 
patient at other times of the year. They most frequently act 
to prolong the asthmatic symptoms beyond the hay fever 
season and for variable lengths of time after the nasal symp- 
toms have disappeared. 

These patients are especially prone to develop a perennial 
type of asthma which may completely overshadow the seasonal 
manifestations or may in some patients develop into the severe 
chronic intractable type of asthma so resistant to treatment. 
Since asthma is the first symptom to disappear in properly 
treated cases, the importance of early diagnosis and of the 
institution of proper and adequate treatment in patients with 
hay fever, either alone or accompanied by asthma, becomes 
obvious from a prophylactic standpoint. 
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CLINIC OF DR. DAVID L. FARLEY 
Pennsylvania Hospital 


ACUTE INFECTIOUS MONONUCLEOSIS 


The name “Drusenfieber,” glandular fever, was given by 
Pfeiffer^" in 1889 in his first description of the disease which 
we now call “infectious mononucleosis.” Pfeiffer no doubt gave 
the disease this name because, as is well knovvm, the lymph 
nodes are affected. It seems better, since lymph nodes are 
not properly referred to as “glands,” to use the term “infectious 
mononucleosis.” Even this term is slightly misleading because 
of its implication that the abnormal cells found in the blood 
picture of this condition are always “monocytes.” 

The etiology of infectious mononucleosis is unknown. The' 
pathogenesis is obscure. Opinion varies between two points 
of view as to the mode of production of the blood picture 
peculiar to this disease; that it results from the characteristics 
of the organism specifically producing the disease; or that it 
is a picture which may result from tissue reaction in response 
to more than one etiologic agent. 


Until recently the histologic features of the involved lymph 
nodes were not well known because of the paucity of biopsic 
and necropsic material. An article by Downey and Stasney'^ 
goes ven,^ fully into the pathologic histology. In a series of 
biopsied hnuph nodes of 8 cases of infectious mononucleosis 


various stages in the hmiph node histology were studied. There 
was a h\-perplasia of reticulum involving both the sinus retic- 
ulum and the general reticulum. The hyperplasia of small 
lymphocytes in some of the nodes was suggestive of early 
l\-mphatic leukemia with the important exception that the 
architecture of the nodes never showed complete obliteration 
a< IS seen m Icmiphatic leukemia, and the capsule of the Ivmnh 
nodes was not invaded. It appeared that the peculiar at^ical 
relK which were seen in smears from the peripheral blood 
originated in the lymph nodes, since so many of these atS 
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and leukocytoid lymphocytes were seen in the lymph node 
sections. 

The point of view that the so-called “abnormal cells” found 
in the blood smears are l}miphocytes rather than monocytes 
is borne out by the studies of Stuart, Burgess, Lawson and 
Wellman^® who concluded from the use of the supravital stain- 
ing technic of Wilson and Cunningham^^ that the abnormal 
cells are lymphocytes. They^® believe that in this disease a 
strong stimulus to cell division in the germinal centers in the 
l)unph nodes and spleen results in the peculiar appearance of 
the lymphocytes in the circulating blood. 

Infectious mononucleosis becomes of importance to the 
practicing physician because of the resemblance of the blood 
picture at times to that of the more serious and uniformly 
fatal disease, leukemia. This resemblance leads to great alarm 
over the prognosis in the particular patient until it is found 
that the condition is really the relatively benign disease, infec- 
tious mononucleosis. The brilliant work of Paul and Bunnelk^ 
who showed that the so-called “heterophile antibodies” are 
greatly increased in infectious mononucleosis, together with 
the olaservations of Downey and Stasney” and Stuart, Burgess, 
Lawson and Wellman,^® has stimulated the interest of the 
immunologist in this disease. There seems little doubt that 
serum from individuals suffering from infectious mononucleo- 
sis will agglutinate sheep cells in much higher dilution than 
serum from patients suffering from other infectious diseases — 
with the possible exception of serum sickness. The observa- 
tions of Paul and BunnelP^ have been verified by Bernstein,® 
Davidsohn,® and others. There is, however, some question 
as to whether the heterophile nature of the antibody in infec- 
tious mononucleosis can be unreservedly accepted.*® 

The details of 12 cases of infectious mononucleosis follow; 

Case I. — C. R. T., age twenty-eight, admitted August 8, 
1933, discharged August 29, 1933. 

The patient was a young physician, a hospital resident. 
The onset of his illness was after a strenuous tennis game. He 
was affected with a sore throat, fever, and malaise. He had 
a constant fever for six days and for several days thereafter 
his fever continued with a slight rise to 99' F. in the after- 
noon. His pulse was never higher than 110 per minute. The 
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physical examination of the patient showed the ^ 

diffusely reddened and edematous with much lymphoid hyper- 
plasia of the pharynx. A definite gingivitis was present. 
ThQ gums bled easily. Small ulcers developed m the mouth 
on each side of the posterior part of the hard palate. Smef s 
from the lesions of the mouth, throat, and gums showed Mn- 
cent’s bacilli and chains of streptococci, green streptococci pre- 
dominating. Sodium perborate and gentian violet were used 
for the mouth lesions. Ulcers also developed on the tip of 
the tongue and several petechiae developed on the mucosa 
covering the hard palate. All the mouth lesions were very 
painful. In the neck the anterior lymph nodes were enlarged 
and tender. There was no enlargement of the postcervical 
nodes but a slight enlargement of the nodes in axillae and 
groins was evident. The enlarged lymph nodes persisted dur- 
ing the fever period. The spleen was enlarged and easily 
palpable. This enlargement persisted throughout the period 
of fever. The urine analyses showed nothing abnormal. The 
blood sugar, August 16, 1933, taken in the morning after fast- 
ing. showed 84 mg. per cent. 

The blood counts were as follows; 


1 1 

Dale, j Hb. 1 R. R. C. 

w. B. a 1 

Poly. 

Eo. 

Bas. 

hymph. 

S ' , s/,13 1 92 I 4700 

7,150 

28 

2 


70 

s s i j 

I 10,400 

35 

■■ 


65 

S S/.v^ i 

9,900 

37 



63 

i 1 

S 10 

14,000 1 

34 



small 26 

66 large 40 

: 1 

^ 8,500 

1 30 



small 19 

70 large 51 

i 

^ " ■ , 9,900 

48 



small 28 

52 path. 24 

^ 9,500 

39 



small 30 

61 large 31 

V 14 

^ IV 

9.300 

38 



small 28 

62 path. 34 

8,000 

i 

; 50 

1 

'1 " 


small 32 
44 path. 42 


^ iv 
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The following notation was made on the second count 
dated 8/8/33. Smears showed normal R. B. C. The 65 per 
cent l 3 miphocyte count included all the monocytes. At least 
half of these cells were large cells with irregular nuclei and 
deep-staining chromatin. Many were vacuolated. They ap- 
peared to be of lymphocytic origin and typical of the cells seen 
in infectious mononucleosis. 

. Case II. — C. E. S., age twenty-six, admitted April 4, 1929, 
discharged April 13, 1929. 

The patient was a young physician, at the time a hospital 
resident. For six days the patient had a prodromal period of 
chilliness and malaise, then the onset occurred with a shaking 
chill on April 3, 1929. At this time the temperature was 
101° F. The patient’s fever varied from 99° to 100.5° F. 
over a period of six days and then became normal. Physical 
examination showed the posterior cervical lymph nodes to be 
slightly enlarged, and an increased area of splenic dulness to 
percussion was noted. The axillary and epitrochlear nodes 
were not palpable. 

The blood counts were as follows: 


Date. 

Hb. 

R. B. C. 

W. B. C. 

Poly. 

Eo. 

Bas. 

Lymph- 

M n. 

4/ 7/29 

10.0 

4280 


f. 23 
28 nf. 5 



61 j 

8 

5/15/29 



8000 

1 f. 63 

76 nf. 13 


1 j 

19 

4 

8/ 1/29 

9.3 

4590 

7300 

72 


' 

25 

, 

3 


Case III. — P. M. B., age twenty-two, admitted May 14, 
1935, discharged May 20, 1935. 

The onset occurred four days after a tooth extraction. At 
this time there was a feeling of a lump in the throat when 
swallowing. The patient continued his usual activities until 
he was told that he had a tonsillitis. At this time. May 14, 
1929, he had a tender sore throat and “lumps” in his neck. 
His throat was found to be congested, there was a bilateral 
moderate cer\dcal hunphadenopathy. His spleen was distinctly 
palpable. For four days the patient’s temperature varied from 
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99° to 100° F., and then became normal. The urine analyses 


were negative. 

The blood counts were as follows; 


Date. 

Hb. 

rv. B. c. 

Poly. 1 

Eo, 1 

Bas. 

L>Tnpli. 

:Mon. 

5/15/35 

1 

9,400 

f. 10 

1 26 nf. 16 ! 

1 ^ 1 

1 

52 

19 

5/13/35 

1 - 

12,500 

f. 26 
36 nf. 10 

1 ■■ 

•• 

34 l>Tnph. 
40 path. 

, 



Case IV.— H. S. F., age 19, admitted January 10, 1930, 
discharged January 19, 1930. 

The patient was a worker in the post office. The onset of 
his illness occurred after physical exhaustion from prolonged 
hours of Christmas holiday mail rush. He was affected with 
chills and malaise; his throat felt irritated and dry but not 
definitely sore. There was no coryza or nasal discharge. For 
about two weeks his temperature varied from normal to 
104° F. The physical examination of the patient showed a 
marked bilateral posterior cervical lymphadenopathy. The 
mucosa of the phaiynx and the posterior part of the mouth 
were injected but showed no other evidence of soreness. The 
spleen and liver were not palpable. The urine analyses were 
negative. .t-Ray of the sinuses was negative. 

The blood counts were as follows; 


Date. 

Hb. 

R. B. C. 1 

\V. B..C. 

Poly. 

Eo. 

Bas. 

Lymph. 

1 Mon. 

1/10/30 

90 ' 

1 4700 * 

1 25,000 1 

1 

■■ 


1 26 

58 

1 M 30 

1 


11,000 

40 



32 

28 


admitted January 7, 


Case V. — E. C. A.., age twentj^-five, 

1924. discharged February' 4, 1924, 

Vor a month hciore the onset the patient felt “run down ’ 
liveii easily and iclt exhausted. At the time of the onset then 
was tenderness m the back ol the neck. At this lime he hat 
a fever and headache and slight epista.xis on blowing his nose 
Iji- temperature was rather prolonged, recorded from Tanuar 
. 1" .Inmiarr- 23 , three tvceksl, and varied from 99™ t 
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102.3° F. Physical examination showed a slightly congested 
pharynx. The lateral and posterior cervical lymph nodes were 
distinctly enlarged, discrete, hard and tender. The lymph 
nodes in the axillae and inguinal regions were greatly enlarged, 
discrete and tender. The epitrochlear nodes were readily pal- 
pable. The nodes varied in size from 0.5 to 1.5 cm. in di- 
ameter. There was expectoration of small amounts of blood, 
probably from the nasopharynx. The liver was enlarged, be- 
ing 7 cm. below the costal margin in the right midstemal line. 
Jaundice was marked. The spleen was enlarged. There were 
no skin eruptions. The patient was irrational at times. Ten 
days after the onset the l3Tnph nodes became smaller. An 
oxydase stain of the predominating large cells in the blood 
smears showed an absence of granules, in the cell cytoplasm 
of the abnormal cells. The spleen remained palpable for at 
least three weeks after the onset. The urine showed at vari- 
ous times bile and a heavy cloud of albumin. 

The blood counts were as follows: 


Date. 

Hb. 

R. B. C. 

W. B. C. 

Poly. 

Lymph. 

Mon. 

Eo. 

Bas. 

Path. 

1/19/24 

85 

5540 

11,000 




1 



1/11/24 




23 

7 

2 


2 

70 

1/13/24 



16,400 

13 

12 


2 

3 

60 

1/15/24 

90 

5470 

10,500 1 


coagulati 

on time 5 minutes. 


1/17/24 



18,800 

31 

6 

1 



62 

1/23/24 

85 

4340 

9,400 

12 ' , 



2 1 j 

85 

1/28/24 

85 

4920 

6,700 



! 

1 

1 

2/ 3/24 

80 

4600 

5,600 

22 

' 

i 

1 


78 

12/17/29 

98 

6140 

7,800 

37 5 

52 ; 

7 5 1 

2 5 


0 ^ 

7/16/34 1 

87 ! 

4740 ' 

3,600 1 

54 

13 5 ' 

2 

0 s 




This patient was followed through the courtesy of Pr 
lohn B. Barnwell. The blood counts of 12 17 29 and 
7/16/34 were made by Dr. Raphael Isaacs who noted that 
“immature lymphoid cells were present. On both occasion.s. 
but more marked on the examination of 12 17 29, cells of the 
infectious mononucleosis tj^se were present.” 
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Case VI.— W. H. L., age twenty-five, admitted June 28, 

1925, discharged July 27, 1925. _ , , . 

At the onset of his illness the patient had chills, headache 
and malaise with enlarged inguinal nodes on the right side. 
He was found later to have a chancre which produced a posi- 
tive Wassermann reaction of the blood. He began to run a 
slight fever and developed a sore throat. The temperature 
varied from 99° to 104.4° F. for seventeen days. Physical 
examination showed a congested sore throat, with no definite 
lesions, the lymph nodes in the postcervical and anterior 
cers’ical chains were slightly enlarged. There was a slight gen- 
eralized enlargement of the lymph nodes. The spleen was 
questionably palpable. The liver was not enlarged and there 
was no jaundice. Urine analyses showed a cloud of albumin 
on two occasions, but no casts. 

The blood counts were as follows; 


Dale. 

™.,1 

\V. R. c. 

R, R. C. 

Poly. 

L>Tnph. 

Eo. 


My. 

Bas. 

0/29/25 

100 

14,400 

5200 







7/ .V2S 


13,250 



- 1 






7/ 8/2.S 


14,050 


8 

35 


57 



7/ 9/25 




14 

48 


33 



7,15/25 


I 9,000 


11 

48 


27 

5 

1 

7/25/25 

L_ 

1 


31 




9 

1 


Case VII. M. S., age twelve.. The patient was a school- 
boy. On admission he was suspected of having typhoid fever 
The onsc of his illness was with malaise and fevS^and indet 
iiiitc localizing sNuiptoms. Physical examinatinTi ^1,7 ^ 
eralizcd lymph node enlargement. The spleen and 1^^'^ 
enlarged and palpable. There were no spSts on thp 
temperature was constantly elevated for five davs 
It was as high as 103.3° F. It gradually receded r ^ 

•V'R.iy pKWici showed enlargement of thl m a- 

nodes, Vrine analyses were mgative l>™ph 
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The blood counts were as follows: 


Date. 

Hb. * 

R. B. C. 

W. B. C. 

Poly. 

Lymph. 

Mon. 

6 /S/OO 

80 

4600 

7000 

26 

70 

4 


Case VIII. — A. W., age twenty-four, admitted April 30, 
1929, discharged May 27, 1929. 

The onset of her illness was with “hives.” There was no 
history of food indiscretion or eating shellfish and no history 
of taking drugs of any kind. She had headache, chilly sensa- 
tions and pain over the small of the back and in the joints. 
Physical examination showed the cervical and axillary lymph 
nodes to be enlarged, the largest being about 0.5 cm. in 
diameter. The liver was enlarged. Her temperature varied 
from normal to 102° F. for twelve days and then remained 
normal. Bile was present in the urine on two occasions. 

The blood counts were as follows: 


Date. 

Hb. 

R. B. C. 

W. B. C. 

Poly. 

Eo. 

Bas. 

L>Tn. 

Mon. 

5 / 3/29 

13.5 

4760 

19,800 

17 



29 

52 Platelets 
abun. 

5/ 4/29 



26,700 

7 



31 

62 


5/ 6/29 



28,600 

3 



35 

62 


5/ 7/29 



36,100 

7 



23 

70 


5/ 8/29 



34,100 

3 



19 

78 


5/ 9/29 

14.9 

4200 

28,800 

7 



8 

85 


5/10/29 



28,200 

9 

1 


11 

79 

5/13/29 



24,400 

1 

! 

1 

5/14/29 



20,000 

10 i 1 

1 55 j 35 


5/16/29 



16,400 

j 

' 1 


. 1 63 , 

30 



5/18/29 



12,400 

7 1 

; 

' 49 , 

43 


5/20/29 


i 

1 

11,500 1 

21 ' 

1 

56 

22 


1 

5/22/29 


1 

1 

9,200 ; 

16 


76 

S 


5/24/29 

•J 

! 

7,600 

11 - 


1 65 

24 
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Case IX.— J. B., age twelve, admitted May 22, 1928, dis- 
charged June 1, 1928. 

The patient was a schoolboy. The onset of his illness 
occurred on May 20, 1928, ^Yith pain and swelling below the 
angles of the jaw. The physical examination showed an acute 
adenitis and a nonexudative tonsillitis. The lymph nodes were 
discrete, fairly firm and quite tender. The spleen was palpable. 
The axillary and inguinal lymph nodes also were palpable. His 
temperature for three days varied from normal to 103° F. 
Urine analyses were negative. 

The blood counts were as follows; 


Date, 1 

Hb, 1 

R. B. C. 

W. B. C. ' 

Poly. 

Eo. 

Large 

lymph. 

Lymph. 

!Mon. 

5/22/28 

12.5 1 

1 

4480 

7,800 






5/25/28 

-1 


11,400 

1 


4 

40 ' 

4 

5/24/28 

.... j 9,400 

21 


30 

49 


.S/26/2S 


... 1 8,800 






0/ 1/28 1 

1 7,300 

19 

1 

7 

1 71 2 


Case X. — E. B., age thirty-one, admitted July 19, 1928, 
discharged July 29, 1928. 

For a week preceding the onset there were tenderness and 
slight enlargement of lymph nodes under the angles of the 
jaws. The onset was with sore throat. The physical exam- 
ination showed both tonsils red, swollen and covered by fol- 
licular white exudate. There was bilateral enlargement of the 
anterior cer\ncal Ijmiph nodes, varying in size from 0.5 to 0.75 
cm. The spleen was enlarged, firm and palpable. The liver 
was increased in size, it was palpable about 3 inches below 
the average normal level. The patient had a fever for six davs 

rcm normal to 104" F. Urine analyses were negaS 
The blood counts were as follows; t^gduve. 
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Case XI. — ^J. F. W. developed infectious mononucleosis 
as a complication of his convalescence from an operation for 
hemorrhoids. The data are incomplete. 

The blood counts were as follows: 


Date. 

Hb. 

R. B. C. 

W. B. C. 

Poly. 

Lymph. 

. Mon. 

Eo. 

Bas. 

10/ 3/34 

80 

4250 

6,400 

21 

73 

15 


1 

10/ 5/34 



6,800 

26 

48 

18 

6 

2 

10/ 6/34 

80 


4,400 

24 

46 

28 


2 

10/ 7/34 



5,100 1 

29 

64 

1 

5 

1 

I 

1 

10/ 8/34 1 

80 

.... 

6,100 

42 

' 35 

1 21 

1 2 

i 

10/ 9/34 

80 

1 

6,300 

41 

50 

8 


1 

10/10/34 

80 


6,500 

30 

64 

15 


1 

10/14/34 



7,600 

31 

57 

9 


3 

11/16/34 



8,800 

54 

42 

4 



1/21/37 



11,100 

» 1 

38 

3 

1 




Case XII. — Miss J. B. Patient was a twenty-year-old 
college girl who became ill on December 27, 1936, with malaise, 
sore throat, and fever, and generalized aches and pains. Two 
days later, when seen at her home her temperature was 
101.2° F. Her pharynx was very red. The tonsils had been 
previously removed, and there were small palpable nodes in 
both posterior cervical chains and in the angle of the jaw on 
either side. Her chest was entirely clear, her heart was not 
enlarged. There were no heart murmurs. The abdomen was 
soft, the liver and spleen were not felt. The extremities showed 
nothing abnormal. The fever remained in the neighborhood 
of 101° F. for three days, then gradually subsided by Jan- 
uary 7, 1937. During this time the lymph nodes became much 
more prominent, then gradually subsided. The spleen also 
became palpable. The blood counts for this period were .v 
follows: 
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Date. 1 

Hb. 

R. B. C. 

\V. B. C. 1 

Poly, i 

LjTnph. 1 

LL. 

Mon. 

Eo. 

Bas. 

12/31/36 


.... 1 

3,500 








1/ 4/37 


.... 

4,000 

1 68 

1 

24 

1 

I 7 j 


■ 

1/ 6/37 ’ 

1 80 

4690 

11,600 

38 

[ 61 ' 

4 

7 



1/ 9/37 



11,700 

16 

74 

9 

2 



1/16/37 

85 

5450 

10,200 

1 

75 

3 

3 

1 

2 

_i 


She returned to college on January 19, 1937, whereupon 
her fever recurred and reached 99.3° F. She was seen again 
on January 25, 1937, when the blood count was; 

6400 21 72 2 5 1 

The lymph nodes in the neck were very much smaller and the 
spleen was no longer palpable. After remaining in bed for two 
days the temperature became normal again and she again re- 
turned to college. The temperature remained normal.* 


DISCUSSION 

Infectious mononucleosis occurs more frequently in young 
adults. Intrinsically the disease is of importance because of 
its resemblance to the extremely serious condition, lymphatic 
leukemia, rather than in itself, since it is very rarely fatal and 
leaves no residual incapacity. 

The spleen and Ijmiph nodes usually are enlarged. In 
the severe cases the liver is increased in size and there may be 
jaundice. Aside from the resemblance to an ordinary upper 
respiratory^ infection the outstanding findings are in the blood 
picture. This shows as a rule an increase in the total number 
of leukocytes with a disproportionate percentage of mono 
nuclear cells. This term, “mononuclear,” should be under- 
stood as referring to morphology^ rather than to the existence 
of an excess of so-called “monocyTes.” In other words the 
excessive percentage of single nucleated cells may resemble 
more ,l.c ™phocyte. In te exceptional case the total kuko- 
cylo conm may not be above 10,000 per cubic mUlimeter 
.lo>, show no abnomtality in smears from the 

.sw.ntrSmrr' s. CSV, t era., 
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blood for any considerable time after recovery. In the severe 
cases, however, the presence of immature lymphocytes may 
persist for a long period. Many of the cases reported here 
have been followed, and in none of them was there any tend- 
ency to develop leukemia. In Case V, immature lymphocytes 
could be recognized ten years after apparent recovery. 

Ulcerations in the mouth cavity and throat may occur but, 
as a rule, the sore throat complained of shows only congestion 
of the mucous membrane. Vincent’s spiriUae are seen in the 
smears from the throat in many cases but probably this or- 
ganism is a secondary invader and not concerned in the 
etiology of the disease. Weak gentian violet solution or a 
solution of sodium perborate is useful for local treatment of 
the throat and mouth lesions. 

Lymphadenopathy may be generalized but most often the 
cervical nodes are most prominent. The enlargement of the 
lymph nodes persists during the period of fever and then com- 
pletely subsides. In none of the cases reported was there any 
evidence of nephritis. 

The fever as a rule is not high but inclines to be more 
persistent than that observed with an ordinary upper res- 
piratory infection. The tendency to persistence of an evening 
rise of temperature may be a source of worry to the patient’s 
family and an embarrassment to the physician. In the excep- 
tional case the temperature may rise to 105'^ F. An average 
duration of fever is difficult to arrive at. There was a varia- 
tion from three days to three weeks in the cases I have 
observed. 

The existence of jaundice means, as a rule, that the case 
is more severe than the average. The mediastinal lymph nodes 
may be enlarged as shown by fluoroscopic examination of that 
region. 

SUMMARY 

Twelve cases of infectious mononucleosis are reported with 
some review of recent literature on this subject. 
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PROBLEMS IN INEANT FEEDING 

Great progress has been made during the last ten years in 
the ability of the physician to feed infants satisfactorily. It 
seems that this improved ability on the part' of the physician 
to feed infants successfully on artificial feeding has caused us 
to forget the significance of breast feeding in the development 
and well-being of the infant. 

In these times of stress and strain on the part of mothers 
in a certain economic group, there has been a growing tend- 
ency^ to refuse to nurse their infants on the breast. The ex- 
cuses offered are many and varied. Undoubtedly the attitude 
of the obstetrician, and the knowledge or lack of it on the 
part of special obstetrical nurses, has a great deal to do with 
the success or failure of breast feeding in this class. A few 
years ago Dr. Grulee of Chicago, with several of his assistants, 
presented some veiy' valuable records in reference to the mor- 
bidity and mortality in breast-fed and bottle-fed infants. 


T.ABLE 1 


MORBIDin- AN-D MoRT.VUTV; BREAST-m> VS. BOTTLE-FED 


Brca'^l-fcd 

Krcan aud bolUe. . . 

BoliV-fcd 

Toia^ cases . . . 

I'oial deaths. . 
Brcandtd . 
r.rta-i and Uyale 
Bnth. ffd . 


Cases- 

9749 

8605 

1707 

20,061 

218 

- 15 

59 

144 


Percent. Morbidity. 


48.5 

37.4 

43 

58.8 

8.5 

63.6 

6.7 


27.2 


66.1 



lable 1 .summarizes some of thp-o a;ff 

way. u tells a storr- that we need to ^ 

emphasize over ai 

115- 
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over again. Those of us who have had experience with new- 
born babies believe sincerely that most of the mothers can 
nurse their babies if they only would be willing to make a 
satisfactory effort. It can be clearly seen how the morbidity 
increases as the number of breast-fed babies in the group de- 
creases. It can be readily seen that the mortality rate is ten 
times as high in those that were bottle-fed exclusively as in 
those who were breast-fed exclusively. Statements have been 
made from time to time regarding the greater resistance to 
disease that the breast-fed infant has, but our teachings have 
not been as effective as they might be for doctors, the nurses 
and mothers. It should be clearly understood what it means 
to the child to wean it from the breast. 

In these days of simplified infant feeding there is not much 
question about the success of formula feeding. At the present 
time the exact needs of the individual child for the several 
food elements are quite definite. Enough scientific studies 
have been made to prove these statements and the data which 
follow; 

TABLE 2 

Basic Needs in Ineant Feeding (iMiNiiruii Requireaient) 

Calorics. 

Fat 2 Gm. per pound per day X 9.3 = 18.6 

Protein 1.5 ‘‘ “ “ “ “ X4.1= 61 

Carbohydrates... 5.0 “ “ “ “ “ X 4 1 = 20 5 

45.2 

f Fat, 2 Gm. 

\Miole rnilh 1| ounces contains j Protein, 1.5 Gm. 

[ Carbohydrates, 2 Gm. 

Sugar added, 1/10 ounce per pound per day. 

It has been shown that the basic needs of the growing in- 
fant are 2 Gm. of fat, IV 2 Gm. of protein and 5 Gm. of carbo- 
hydrate per pound per day. This is necessary to meet the 
minimum requirements of the average infant. In caloric values 
this amounts to 45 calories per pound. It is doubtful if any 
infant will grow on less than 45 calories per pound per day, 
and these calories should be secured by the above arrangement 
of the necessarj’ food elements, so that fat makes up about 
35 per cent, protein 15 per cent, and carbohydrates 50 per 
cent of the total caloric need. 
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To put these figures into terms that can be easily under- 
stood by the parent, it is known that 1 ounces 0 \ 
milk contains 2 Gm. of fat, 1% Gm. of protein, and 2 Gm. of 
carbohydrate. The amount of carbohydrate is inadequate 
what is believed necessary, so the 3 additional Gm. of carbo- 
hydrate must be added to the formula. This amounts to /i <• 
of an ounce of sugar per pound per day. 


TABLE 3 

Mixuitju ANT) AlAXiiimt Requirements per Pound of Expected AA eioiit 


XNTiolemilk H up to 2 ounces 

Sugar VIO up to Jounce 

3 up to 2 ounces 

Calories “tS up to 60 caj. 


Quite a large number of babies will not grow satisfactorily 
on the minimum requirements as stated, and it is necessary to 
increase the amount of milk up to 2 ounces and the amount 
of added sugar up to Vs of an ounce per pound per day. This 
increases the caloric values up to 60 calories per pound per 
day. The average young infant will need about 3 ounces of 
total fluids per pound per day. This amount of fluids grad- 
ually decreases during the first year of life. 


TABLE 4 


Ent.rgy Requireiients (Distribotion) 


Basal metabolism (rcstingl 

AcIKtIv 

OrowTh 

Unutilized food 

Specific d\Tiarmc action. . 


25 calories per pound, 
to “ “ » 

7 u 

6 “ << a 

4 a « 


Variation 

1.0 w in first few weeks: 

Uirsl to fourth months 

I'ourih to eighth months. ....... 

I'igUth to twelfth months 


50 to 60 calories per pound 
45 to 50 tt 

40 to 45 “ u (I 


The cnergY- requirements of the avem,.^ • r 
in T.able 4. and are distributed accorriln P 
-d the child and include basal metabollm 
nnnuhr.ed food and specific d>mamic action of 

n ot food substances, 
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with particular reference to proteins. There is considerable 
variation in the energy requirements of infants during the first 
year. It is highest during the first four months, and decreases 
toward the end of the first year. The needs of the infant 
during the lying-in period are particularly low. It is this fact 
that has convinced most of us who deal with the newborn that 
the full caloric requirements of the newborn baby should not 
be met. There should be a gradual increase in the amount of 
food offered to the infant in this period. Shortly after the 
newborn period, the greatest amount of food is required. This 
is the period in which we have the most rapid growth. 

In Table 5 some approximate measures of five different 
t 5 qjes of carbohydrates are given. It is to be remembered that 

TABLE 5 

Approximate Requieiements; Sugars 


Cane sugar * I ounce equals 2 level tablespoonfuls 

Karo syrup 1 “ ‘‘2 “ “ 

Lactose 1 “ “ 3 

Dextrimaltose 1 “ “ 4 “ “ 

Melon's food 1 “ “ 4 “ 


The caloric values of sugar are all the same, 


Caloric Value'i 


1 ounce any sugar yields 

1 ounce whole milk yields 

1 ounce skimmed milk yields. . 

1 tablespoonful cereal yields ... . 


Calories. 
.. 120 
. . 20 
. . 10 
. . 25 


the caloric values of these sugars are the same. The caloric 
values of whole milk, skimmed milk and cereals may be found 
in this table. 

To feed young infants according to the method previously 
described does not always mean that these same infants will 
do well. It is to be remembered that cow’s milk is not so 
readily digested as is breast milk. This is probably more a 
mechanical problem than it is a chemical one. It is felt at the 
present time that the difficulty in digesting cow’s milk is due 
to the large, tough curds that are formed in the stomach and 
the difficulty that the digestive juices have in penetrating these 
curds. 
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Table 6 outlines five ways 
o{ the child to digest cow’s 


that aid materially in tlie abil- 
milk. It is obvious, of course, 


TABLE 6 

Aids to Digestion of Cow’s Milk 

1. Diluting 'v\ith water. 

2. Diluting wth cereal water. 

.1. Boiling for three to five minutes. 

4. Addition of alkalis. 

5. Addition of adds. 

AU methods concerned with producing softer and smaller curds. 


that if too much dilution with water is attempted, the total 
quantity of the formula used will prohibit the giving of suf- 
ficient calories to meet the needs. All of the methods shown 
in Table 6 are concerned mainly in producing smaller and 
softer curds. The addition of cereal water has an added ad- 
vantage in changing the formula to a colloid solution. It 
seems that the intestinal tract is better able to digest such 
solutions than it is crystalloid solutions. It is the practice 
of most pediatricians to boil all milk that is given to young 
infants, feeling that this is necessary not only to inhibit the 
large, tough curd formation but also to insure a sterile solu- 
tion. The use of alkalis has to a large extent gone out of 
vogue, for it is now known that many young infants do not 
have sufficient hydrochloric acid for their own digestive needs 
hence the use of alkalis should be limited to those cases in 
whidi a In-peracidity appears to be present. In such circum- 
stances remarkable success in the feeding of difficult cases 
can be secured. 

The common acids that are used are the U. S. P. lactic acid 
about 2 drops pot ounce of milk to the formula; citric add as 
found rn orange and lemon juices, requiring about 1 ounce o 

® tte difficult cases "atd rtte 


maluourisbed infant. In iha last ferv yea; X 
or.aied nulk has = . y rs tne 


U 


UL nas in many places supplanted j 

be remembered that 1 ounce „( 

values. 


to 


equivalent to 2 ounces of ftKh'm'iik to ralorim"™"’ 
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TABLE 7 

Feeding the Normal Ne\vborn 

1. No cow^s milk in the first two or three days. 

2. Begin with smaller amounts— weaker dilutions. 

3. Wait for favorable signs before increasing. 

No vomiting- 
Hunger. 

Normal stools. 

4. Then increase slowly, taking ten to fourteen days to reach normal 

requirements. 

Example 


Whole milk 7 ounces — 8 — 9 — 10 — 11 

Lactose 1 level tablespoonful — 2 — 2i — 21 

Boiled water 14 ounces — 13 — 12 — 11 — 10 


7 bottles of 3 ounces — feed every three hours. 

Specific problems in infant feeding will arise from time to 
time for the general practitioner and the pediatrician. Feed- 
ing the normal newborn infant is such an important problem 
and so frequently misunderstood that it seems wise to empha- 
size some important points in such procedure. It is the 
author’s opinion that no cow’s milk, or very little, should be 
given in the first two or three days of life. It is always wise 
to begin with smaller amounts and weaker dilutions during 
this period, and to wait for favorable signs, such as no vomit- 
ing, hunger, and the appearance of normal stools, before in- 
creasing the amount of cow’s milk. Increases should be made 
slowly, over a period of possibly from seven to fourteen days, 
before reaching the full caloric requirements of the infant in 
question. It seems wise not to provoke indigestion in the 
newborn infant, and to guard the normal physiologic functions 
of the gastro-intestinal tract even at the expense of weight loss 
or slow weight gain. It is much easier to prevent indigestion 
than it is to overcome it in the very young infant. It does not 
seem wise to the author to institute cow’s milk feeding in the 
first two or three days before the mother’s milk has appeared 
in the breasts. Complementary feedings should not be given 
to breast-fed babies until sufficient time has elapsed to see 
whether the baby can be successfully breast-fed. If the 
weight loss continues, however, and exceeds 10 per cent of 
the birth weight, additional food must be given under these 
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circumstances. It is the author’s opinion that adequate 
amounts of water, with perhaps a weak dilution of carbo- 
hydrate, are all that is needed by the average newborn baby 
in the fifst two or three days after birth. It is perfectly true 
that when a young infant is started on a formula such as shown 
in Table 7, it will not take all of the 3 ounces at every feeding. 
It is allowed to take as much of the amount specified as it 
seems to desire. . Attempts are not made to force extra feeding 
on these young infants. 

After an experience in dealing with about 20,000 newborn 
babies that have been under the author’s supervision in the 
past twelve years, I have come to the conclusion that this 
method of feeding the newborn is a highly satisfactory and 
safe procedure. Of course, it goes without saying that new- 
born babies differ decidedly in the amount of food they will 
take and the amount that they are able to digest. This method 
will feed fully 90 per cent of all the normal full-sized newborn 
infants. 

In Table 8 the problems in feeding the premature child are 
expressed. It seems to be the universal opinion that the best 


TABLE 8 

I r.i.nivc Tirr. Premature Child by Bottle — Brzck Feeder — Dropper or 

Tube 

1 . Water 1 to 4 ounces ever^- tliree hours— first day 

2. Breast milk best of all foods, i to 1 ounce every three hours. 

3. Slummed milk 8 ounces 

l-jctose 1 tablespoonful 

Ucticadd 16 drops. 

Offer up to 1 ounce ever>’ three hours 

3 tablespoonfuls 

Boiled v-atcr Bounces. 

Offer 1 ounce every three hours 
ta-.;<rch!r si^us: Xo vomiting, no distention. 

Xormal stools — hunger. 

Increase quantity— quality. 

Add cream slowly. 

food for the premature child is breast mill l- , 

Given cither by bottle. Breck feeder mod-’ 

Vcn. (cwprem,,„e iat»ar ™ ” '=5' 

during the fust week of life. In the first f 

the first twenty-four hours, 
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water or a weak carbohydrate solution is all that is necessary. 
If breast milk can be secured, 1 to 4 drachms may be given 
every three hours. In the absence of breast milk the use of 
skimmed lactic acid milk, with added sugar, has proved very 
successful. Some of the powdered milks, such as Similac, have 
proved very useful in such cases. It is more important in pre- 
mature infants to wait for favorable signs, such as no vomiting, 
no distention, the appearance of hunger, and normal stools, 
before increasing the quantity and quality of the formula. 

In Table 9 there is a satisfactory formula for feeding a 
normal three-month-old child that weighs 12 pounds. It is 

TABLE 9 

Feeding Normal Three-month-old Child Weighing 12 Pounds 

Calories. 

Whole milk . .21 ounces = 420 

Lactose 4} tablespoonfuls = 180 

Barley water 9 ounces 

12)600 

50 

6 bottles of 5 ounces — Feed every three hours. 6—9 — 12 — 3 — 6 — 10 
Another way of expressing it: 

Calories. 


50 calories per pound 12 X 50 = 600 

Sugar i ounce per pound . . H X 120 = 180 

Difference . 420 

420 calories divided by 20 = 21 ounces milk. 


noted that 1% ounces of whole milk per pound body weight, 
and Vs ounce of lactose are given, using barley water as a 
diluent in this case to secure a colloid solution. The amount 
of barley water used is small and scarcely enters into the 
caloric values. It is estimated that this child should receive 
about SO calories per pound. The amount of food at a feeding 
that a child can take without disturbance is about 2 ounces 
more than it is months old, up until the child is six months of 
age. Using this same principle, a formula can be easily cal- 
culated for any normal infant regardless of its age and weight. 

In Table 10 a formula for a vomiting baby weighing 7 
pounds is suggested. Of course, under such circumstances a 
diagnosis of pyloric obstruction should be anticipated, but 
until a proper diagnosis can be made this formula of skimmed 
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TABLE 10 


FotoruLA po^ 


Skimmed milk. . 

Lactose 

Farina 


VoMiTiN-G Baby WEicmNG 7 Pounds 

Calorics. 

16 ounces X 10 = 100 

3 level tablespoonluls X -W = 120 

2 level tablcspoonfuls X 25 = ?0 
7).530 


47 


Cook farina in milk two hours. 
Evaporate to 12 ounces. 

Add sugar. 

Dh-ide into 6 bottles of 2 ounces each. 
Feed everj' four hours. 


milk, lactose, and farina can be used to advantage. It is im- 
portant to cook the farina for a two-hour period and evaporate 
the skimmed milk to about 12 ounces total quantity. It seems 
wise to feed smaller amounts than usual and at four-hour in- 
terv'als under such circumstances. The cream is omitted be- 
cause it is probably the hardest of the various food elements 
to digest, and we believe is the last to leave the stomach. It 
has been demonstrated that the stomach of the child can grasp 
the thick cereal feeding much better than it can the thinner 
used formulae and that vomiting will not be as severe. This 
iormula, combined with atropine or phenobarbital in proper, 
doses, will give you a starting method of handling the child 
who is vomiting and in whom you suspect some pyloric ob- 
struction. It is well to remember that a vomiting child is 
usually in a state of water deficiency. The administration of 
normal saline solution subcutaneously is very advantageous 
in the handling of these cases. 

In Table 11 a formula for feeding the malnourished child 
T.\BLE 11 


FcCDIXG the M A.ENOtrRISHED Chiud 


t'n'i'A on c'\Tic:lcd— not the actual 


\Vh(iU* milk 


weight) four months old weighing 8 pounds 


Calories. 

,, , ,, X 20 =: 480 

4 level tablespoonfuls X 40 = 160 


24 ounces 





• • 6 ounces. 
• • • 48 drop?. 
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is given. The formula is based on the expected rather than 
the actual weight of the child. The case in question is a four- 
month-old cliild weighing 8 pounds. The expected weight of 
such a child would be about 14 pounds. In such circumstances 
lactic acid whole milk with added lactose is used. \\Tien based 
on the actual weight it is noted that this child receives 80 
calories per pound, but when based on the expected weight of 
14 pounds it amounts to about 45 calories per pound. The 
lactic acid is used in this formula because so many of the mal- 
nourished infants have an insufficient quantity of acid in their 
stomachs. This aids materially in making the formula more 
digestible. In feeding the malnourished, the formula is not 
the entire problem in all the cases. In some the reason for 
the malnutrition may be found if a careful examination of the 
child is made. Chronic diseases such as tuberculosis and 
syphilis must be ruled out as etiologic agents. Some acute in- 
fections of the upper respiratory tract, the urinary tract, and 
the gastro-intestinal tract must be searched for. Quite a large 
number of malnourished children are in such a condition be- 
cause of some congenital anomaly of the heart or some other 
vital organ. If your child does not progress on the above 
formula, do not blame the formula but look for the specific 
cause for the malnutrition. 

In feeding the acutely sick infant, a few very important 
facts should be kept in mind. The appetite has been lost, its 
digestive capacity lessened, the digestive enzymes are less in 
amount and less active. It is wise to remove cream from the 
milk that is used. The amount of sugar should be reduced. 

If possible, maintain the required fluid intake. If the nose is 
obstructed by congestion, it is wise to feed by spoon or a 
medicine dropper. As soon as an infant becomes ill these 
general principles should be put into effect. 

In Table 12 some general principles are given for feeding 
the child who has diarrhea. A stan^ation period should be 
given the infant of from six to twenty-four hours, but no 
longer, except in unusual circumstances. During the starva- 
tion period, fluids such as water, barley water, weak tea, and 
fruit juices should be given, trjdng to keep the fluid intake up 
to or slightly above normal. A good starting formula for such 
an infant consists of skimmed milk and barley water, equal 
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table 12 

Feeding the Child who has Diarrhea 

Stan-ation period Six to nventy-lowr hours-no longer _ 

Fluids during star%-ation-Water, barley urater, weak tea and fruit juices. 

f Skimnied milk 12 ounces. 

starting formula | Barley water 12 ounces. 

[ Dextrimaltose 1 tablcspooniul 

6 bottles of 4 ounces — feed eveo" hours. 

parts, with a small amount of dextrimaltose. This formula 
should be continued for several days, waiting for favorable 
signs before increasing its strength. The favorable signs are 
decreased frequency in the number of stools, and a tendency 
to become more formed. As soon as such signs are present 
the formula may be increased in strength, gradually adding 
cream and increasing the carbohydrate. 

Associated with diarrhea is another condition which we 
are so apt to forget, namely, a change in the water balance and 
acid-alkali relationship. These changes are most important 
and demand early recognition and prompt treatment, other- 
wise fatalities may occur. There was a time in the history of 
infant feeding when diarrhea associated with a toxemia could 
destroy a child in a twenty-four-hour period. It was spoken 
of as “milk poisoning.” We believe now that it is more than 
likely due to chemical changes that have taken place in the 
body. This chemical change is spoken of as “acidosis.” 

In acidosis the pB. of the blood is below the normal of 
7.35 to 7.45. The neutral hydrogen ion concentration gives a 
/)H of 7. .Anything below that is on the acidotic side and 
anything above that is on the alkalitic side. Another way of 
determining changes in the electrolytic balance is the estima- 
tion of the CO, combining power of the blood. NormaUv 
tins IS from 40 to 60 volumes per cent. An alkalosis is anv- 
ilnng above 60 volumes per cent, and an acidosis is anything 
below 40 volumes per cent. The blood is slightly alkaUne uT 
a coiwtam level, although acids are being formed all the time 
The acids are neutralized bv the exce.ss of i 

,*„,p,.a.es and proW„: “olt W 

-hi* hat 
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excess acids formed in the body. By these various mech- 
anisms the body is able to maintain the blood at a constant 
level of slight alkalinity. In the presence of diarrhea and cer- 
tain other diseases these normal methods of neutralization are 
insufficient to make proper adjustments. In diarrhea there is 
an excess loss of base from the body when large amounts of 
digestive juices are secreted to overcome the diarrhea. In 
diabetes and starvation there is an abnormal production of 
acids in the body. In extensive pulmonary disease proper 
elimination of CO 2 is interfered with. In nephritis the kidney 
is unable to perform its proper functions of elimination or 
neutralization of acids. It is by paying particular attention 
to these features that cases of diarrhea can be easily managed. 
In some of the cases of acidosis associated with diarrhea and 
other conditions, the mucous membranes of the mouth have a 
cherry red color. An acetone odor to the breath may be noted. 
There is nearly always hjqDerpnea, the respiration sometimes 
reaching 80 to 100 per minute. The skin has lost its elas- 
ticity and when pulled up in a fold is very slow returning to 
its normal state. This is spoken of as “dehydration of the 
tissues.” Even though the body has a large storehouse of 
fluids in reserve in the various tissue spaces, a profuse diarrhea 
and especially if associated with vomiting, will drain this re- 
serve in a very short time. This must be replenished promptly 
or a fatality may result. The treatment consists of giving 
normal saline and 10 per cent dextrose by mouth, by rectum, 
by vein, or into the peritoneal cavity. Normal saline solution 
or Hartmann’s solution subcutaneously is very advantageous. 

In Table 13 an outline is given for vitamin feeding. 
Whether a child is breast-fed or bottle-fed, these vitamins 
should start at one month of age. It is wise to begin orange 
juice with small amounts well diluted in water, and increase 
as rapidly as possible so that the child is getting at least 
2 ounces of orange juice by the time it is three months of age. 
Cod liver oil, supplying vitamins A and D, should be started 
in small amounts, preferably from a dropper or spoon, and in- 
creasing slowly so that the infant gets 3 teaspoonfuls of cod 
liver oil by the time it is five or six months of age. Sunshine, 
not necessarily direct, should be secured for the infant. Two 
to four hours daily in the open air should be part of the reg- 



PROBLElilS IN INTANT PEEDING 


ii6S 


TABLE 13 
Vitamin Feeding 


Oranee juice At 1 month-Yitamin C-1 teaspoonful to 2 ounces. 

C^d Tiv^oU At 1 month-Vitamins A and D-10 drops to 3 tcaspoonluls 
Sunshine. . . Two to four hours daily. 


Additional Foods 
At 4 months start vegetables. 
At 5 months start cereals. 

At 6 months start egg yolk. 
At 7 months start fruit pulp. 
At 8 months start puddings. 
At 9 months start zwieback. 
At 10 months start egg white. 
At 11 months start meat. 


imen for each infant. Additional food, such as vegetabl^, 
cereals, egg yolk, fruit pulp, puddings, zwieback, egg white 
and meat, may be started approximately as indicated in 
Table 13. The beginning of .these additional foods will de- 
pend on the circumstances of the individual case. They may 
vary, depending on the needs. In case of constipation, fruit 
pulp may be started first. In case of developing anemia, the 

- iron-bearing foods or vegetables, and preferably pablum, may 
be started first. As soon as teeth appear, some bard substances, 

•- as crust of bread or dr^' toast or crisp bacon, should be insti- 

■ tulcd. The child should be taught to chew as soon as possible. 

- It is always wise, in feeding these additional foods, to begin 

■ with extremely small amounts, increasing as tolerance is de- 
vclopcd. The mother should be cautioned not to be annoyed 
or disconcerted if the infant first refuses these additional foods. 
Constant repetition of these feedings by an unemotional mother 

_ is bound to correct the difficulty in a relatively short time. 
The canned commercial vegetables seem to be well adapted 

' , for infant feeding. 


In Table 14 are listed the UT^es of stools that may be ex- 
pected in the infant. It is well to have a dear understanding 
of thea^ sioo s. and it is particularly weU to remember that 
th.ere i. a close analoge- between the star^^ation stool and 
tueo.nmm. and to remember that the starN^ation stool is not 

• : "S;:? 1?: as one would 


Kin K n I • V . as one would 

mn. but a dear indication for an increase in the 
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TABLE 14 

Types of Stool Expected 

Meconium Brown, tarry, during first three days. 

Transition From third to sixth day, mucus, brouTush-yellow 

curdy. 

On breast milk. .Liquid, yellowish — acid, 1 to 5 daily. 

On cow’s milk. . .Formed, yellowish, putty — alkaline, 1 or 2 daily. 

Additional foods. Colored by vegetable used. 

Starvation stool . Greenish, loose, mucus, 2 to 5 daily. 

amount of food, if the general situation is satisfactory. It is 
well to remember that the transition stool, which occurs on 
the third to the sixth day of life, is a sign of gastro-intestinal 
irritation and in many cases of inflammation. It is during this 
period that breast feeding is indispensable, but in case of arti- 
ficial feeding a diluted formula is advisable. 

The first year of life should be a period of training for the 
child. It should learn how to suck from the breast, to suck 
from a bottle, to eat from a spoon, to drink from a glass, to 
chew hard foods, to like and digest milk, cereals, vegetables, 
eggs, meats, fruit juices, and cod liver oil, without coaxing, 
urging, or entertainment during mealtime. 
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TINDEKNIJTRITION IN CHILDREN 


In the later conception of undernutrition in children we 
find many changes from the ideas even of fifteen or twenty 
years ago. Pediatricians are swinging away from the hard 
and fast rules of height-weight tables. Even the more recent 
tables of sitting height and of shoulder width and hip width- 
height ratios are tempered by consideration of the individual 
and of his family characteristics. 

Certainly we are no longer concerned with weight alone. 
Any survey of an individual’s state of nutrition must include; 
the rate of growth, the firmness of the muscles, the posture, 
presence or absence of anemia, the ability to maintain phys- 
ical and mental effort, the degree of nervous fatigue as indi- 
cated by nervous irritability, whining, easy crying, etc., the 
individual's resistance to infection, and dental caries. 

In other words there is no one measure of the state of 
nutrition when considered in the broad sense. 'We must take 
tile complete picture. I do not mean that a child who shows 
onh one of the above-mentioned criteria is suffering from 
undernutrition, but a child showing a fair proportion of them 
i". undernourished. 


In the practice of medicine our problems are how to cor 
rut the condition and how to prevent its occurrence. 

I ndernutrition is rarely, if ever, a primary condition 
Ihere t^ always some underlying factor, although in mam 
■. .i-ev u 1. impossible to uncover the actual cause and we ar 
htiiUiHi U) >ympioniai]c treatment. 

I'ttder etiolo-gy- we can place a'long list of conditions, mos 
"t u.uch are MibdivKinns of the following: 
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Diet. 

Infections. 

Anemia. 

Psycliic or neurologic disturbances. 

Endocrine disturbances. 

Heredity. 

It is impossible in an article of this scope to follow out all 
the ramifications of the various etiologic factors. Moreover, 
it is our wish to be of practical help in this problem, so we will 
confine the discussion to the boundary of practical medicine 
and of common sense. 

Let us remember, when considering the question of diet, 
that we are concerned not only wth what goes into the child 
but with what becomes of the ingested foodstuffs. 

Here again we are confronted with the variation of the 
individual. A 1928 automobile can be driven quite success- 
fully with a low-price gasoline which would give very poor 
results in a modern high-compression motor. 

So it is with our diets in nutrition problems. One child 
can absorb and utilize one type of food readily, another gets 
no benefit from that food. One child needs to be fed small 
amounts frequently, another needs to cut out his between- 
meals snacks. There is no rule. These questions must be 
worked out for each individual. 

We can further extend our comparison to the automobile. 
If a car is run at high speed there is a greater demand for 
fuel, lubrication and water. So with humans, the individual 
putting out great effort, either nervous or physical, requires 
a greater energy intake than one at rest. Furthermore, the 
problem is complicated by the question of nervous fatigue 
causing anorexia or faulty digestion and metabolism. It does 
no good to push food into an exhausted child who cannot digest 
it or can absorb it only poorly. 

It is evident, then, that faced with a case of undernutn- 
tion we must study that case as an individual. .As a prac- 
ticing, and I like to think practical, physician, I am overcome 
with°en\y when I read the works of some authors, and see 
the painstaking and detailed studies they have made on some 
of their cases. We are usually confronted with a case requir- 
ing study, or one which would be interesting to study, but the 



IJOTIERNTJTKITION CHILDREN 


it6q 


family have no financial ability and often no desire to undergo 
such protracted efforts to arrive at the truth. In practice sue 
ca'^es come into one’s office vrith a finally anxious mother in 
search of a “tonic” that vdll put on pounds in a few days. 

I wish to heaven it were as simple as they think, and as some 
of the detail men from commercial houses would have us be- 
lieve. If we believed tlie claims some of them put out you 
could expect to anoint your hardwood desk chair with their 
preparation and have it turn into an overstuffed sofa. Unfor- 
tunately the road to good nutrition is too often as hard to 
traverse as the road to knowledge. 

Mdien these cases come into your office you have to start 
with a complete history — ^the individual’s history starting 
with its term in ntero, and the family history’’ going back, as 
usual, two or maybe three generations. 

Was the delivery normal, protracted, precipitate, instru- 
mental? Was the neonatal period normal or complicated? 
What was the early feeding history, the condition of the bowel? 
The hTie of eating habits? "WTiat were the illnesses of in- 
fanc}^ and childhood? Did any psjmhic factors develop? Any 
growing pains or other possible indication of latent rheumatic 
infection? Were any allergic symptoms manifested? Did 
any acute or apparently minor illness occur before the onset 
of the undernourished condition? Have respiratory infections 
been common? Has the child showed any signs of parasitic 
infestation? IMiat tji^e of appetite does the patient have? 
Ts he hungry’ but quickly filled? Will he eat large amounts 
of things he likes? Does he eat between meals? Are his 
stools light-colored or soapy? Are they sour and fermenta- 
tive’ Are they constipated because of low intake or is the 
intake low because he is constipated? Is he gassy? Are the 
stooh putrefactive? Is the child whining, crying easilv nnllT 
Doc. he feel better atter'eargr 
. eer he ee. beet? Wtat methods have been previool S 
to quicken his appetite or to improve his nutrition? Dm r f ° 

the cnmvth and development cur^m done in nrm,; 

In the family histoix- we 
tiii^tic' of grouih 


m previous years? 

fn ^^'■editary charac- 
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The social history should include the home and school en- 
vironment, the family attitude, the sleeping conditions and the 
general hygiene. 

Following the history comes a thorough physical exam- 
ination. This should start with a general summary of the 
physique. Is the stature short, the bones small, are the legs, 
arms and trunk in proportion? Any craniotabes? Or evi- 
dence of rickets? How is the posture? What is the tone of 
the muscles? Any skin conditions? Any gross evidence of 
endocrine disturbance? Have the child lie flat and see if the 
abdomen is scaphoid in that position. Can he sit up from 
the recumbent position without help? Is there a diastasis of 
the recti? Any hernias? What about the secondary sex 
characteristics? Any sign of goiter or of myxedema? Make 
a careful examination of the nose and throat, and be sus- 
picious of sinus infection when you see overgrowth of lym- 
phatic tissue on the pharynx. Abscessed deciduous teeth may 
be a cause of anorexia, and loss of chewing teeth has been 
given as a cause for improper absorption of food. A low- 
grade gingivitis may explain a lack of appetite and of course 
the tonsils should be given a very suspicious inspection. 
Halitosis, so prominent in the advertisements of late, may be 
a result of postnasal drip from a low-grade ethmoiditis, from 
tonsillitis or may come from digestive disturbances with faulty 
gastric secretions. Cervical nodes may be a clue to a focus 
of infection and a suspicious thyroid with a rapid pulse may 
indicate a more serious condition. 

The chest may be negative to the ear and to the per- 
cussing finger but in the face of failure to produce results after 
reasonable treatment or in the absence of other clues a tuber- 
culin test and an .v-ray are warranted. The abdomen may 
show \asible peristalsis or palpable masses. It may be dis- 
tended and tympanitic or flat and dull with a spastic cecum 
or sigmoid indicating an irritated bowel. You may be able to 
localize a point of tenderness in the right lower quadrant or 
lumbar region indicating a low-grade appendicitis. Nicholson’ 
has reported a series of cases of mechanical lesions of the 
appendix, some of which showed remarkable improvement in 
nutrition after appendectomy. There may be significant 
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herniae. Sometimes the correction ot flatfoot brings about 

remarkable changes in disposition and appetite. 

Suppose our physical examination reveals nothing oi sig- 
mficance, 'what more can we do, or what are we lustihed in 
doing, in the way of laboratory work? All cases should have 
a routine urine examination and most should have a blood 
count. A chest s:-ray should be held in mind as should a stool 
examination. Both of these are important, but where expense 
is a factor can be held in reserve until the results of prelim- 
inary treatment have been observed. These cases require such 
a detailed history and physical examination because their etiol- 
ogi'^ is so obscure, and because the younger children at least 
cannot give us accurate subjective symptoms. 

Wdien starting treatment on these cases I feel we should 
always take the parents into our confidence. Outline what 
we have found wrong and what we intend to do about it. If 
they are the worrying kind and feel that reassurance is worth 
the expense it is wise to have the various fundamental lab- 
oratory work done at once. As I stated before, I think all 
of these children should have a urinalysis and practically aU 
should have a blood count. x-Rays can well be reserved un- 
less the parents feel it essential. Personally I think an s:-ray 
of the chest is the most important as it may give information 
not attainable by the ordinary physical examination. Gastro- 


inte=.tinal .r-rays rarely give much information. Occasionally 
they will pick up a previously unsuspected megalocolon or 
redundanc>' of the bowel. After all, such things make little 
difference in the treatment. Even a latent tuberculosis in 
childhood would be treated exactly as we treat all malnutrition. 
\ Mantoux is less expensive and in the younger children more 
definite than .r-ray in diagnosis. 


W luTc infection exists we must of course do everything 
iu..Mble to eradicate the focus. In my experience the most 
. onimon focus is in the sinuses. As we all know, only too well 
treatment of chronic sinusitis is disappointing. However it 
tttvwt he remembered that infection and undemutrition set up a 
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take and failure to gain when infection is present. We may 
take this as definite evidence of the energy required to com- 
bat the infection, or lost because of the presence of infection. 
All parents complain when told the children must rest. Most 
of them will cooperate when the need is described in simple 
terms of energy intake and demand. The easiest is the anal- 
ogy to a furnace with the drafts on and the windows of the 
house open. I put one patient to bed for three months. In 
two years she had failed to gain past 42 pounds. The first 
three weeks she gained very little, after that she gained stead- 
ily imtil she had put on 20 pounds. 

Much has been written recently of the various elements of 
the diet. One can find almost any theory to have worked in 
the hands of various people. The chemical constituents and 
the vitamins have been much in prominence during the last 
few years. 

Marriott, Jeans and Clausen- give an excellent brief dis- 
cussion of the various chemical and vitamin factors. Marriott 
feels that the average diet contains sufficient amounts of 
sodium, potassium, magnesium, sulfur and chlorine. Calcium, 
phosphorus, iron and iodine may be deficient. 

Jeans feels that too much iron added to the diet may be 
harmful and might even cause low phosphorus rickets. As a 
satisfactory dose he cites 5 mg. a day for children three to six 
months of age and 10 mg. for children six to twelve months 
of age. He points out that the much-vaunted spinach supplies 
little iron and that in large quantities may even rob the body 
of iron. Jeans also points out that the celiac diet, high in 
proteins and monosaccharide sugars and low in fats, frequently 
works wonderfully well in undernourished children not really 
in the celiac class. He feels that such a diet is more apt to 
increase weight than the small bulk, high fat diets which often 
are less readily utilized by the child. 

Glassburg^ puts his trust in urging the individual to greater 
caloric intake, making the diets as varied and attractive as 
possible. jMost of his work was done with adults. He found 
a vitamin B concentrate fairly effective. 

McCallum'* feels that we are on the edge of still greater 
discoveries in the nutrition field. He quotes Ro.=e of the Lni- 
versity of Illinois as authority for saying that of the 22 known 
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amino-adds 9 are essential in the diet, 9 not essential and 4 

are not yet sufficiently studied. _ 

Clausen^ cites the recent developments m work with vi a- 
mins. He feels that earlier administration of vitamins may 

prevent later hj^poidtaminosis. ^ ^ 

Holt® and fellow workers have done an exhaustive piece ot ■ 
work on fat absorption. I was interested to see that they 
found a high mineral intake gave a lowered fat absorption. 
These workers also felt that atrophic infants were not able to 
absorb fat normally. 

]\Iy personal feeling is that with a little effort and thought 
most, if not all indmduals, can be given an adequate diet. 
I have found that most of my cases do better with a low fat 
diet. Manj' cases I have taken entirely off fat for a period 
and increased the protein and carbohydrate elements, using 
\dtamin concentrates to supplement the diet. I feel that such 
a diet should not be continued over too long a period, as some 
of the unsaturated fatty acids seem to be essential elements 
of the diet. (Burr and Evans.®) 

Some children with poor appetites will gulp down a glass 
or two of milk and eat practically nothing else. In such cases 
T feel we should take milk entirely out of the diet. The child’s 
mother usually exclaims in horror that he will certainly starve. 
However, if we give meat twice a day and egg once a day 
with fair helpings of vegetables, throw in some calcium and 
keep up the liquid intake, after about a week their appetite 
for the general diet is markedly improved. Temporarily cereal 
may be given twice daily, but as a general rule I prefer only 
one cereal feeding when the child is on full diet. Such cases, 
if they do not actually lose weight, I will keep off milk a month 
or more and then add it in minimal amounts, usually 1 to IV 
pint, a dav. Frequently I attempt to aid digestion by using 
hvdrnchlonc acid and possibly pepsin or caroid at mealtimes 
1 rnrelv use tonics of the usual stremhnine variety I feel Tat 
they stimulate the individual to m-eater arthn'f, j 
.1..-.- children need to he held do™ rXTan cH "’f. 1 
in cpite 0 ! rny preference tor low fat dte U vf 7^““' 
C.scc. seen decided gain in weight where fat t 

.V- - he done wfUr cod J:™ 

given in 


older children hate it and 


are nauseated by it when 
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doses large enough to be of caloric value. I have had better 
luck with olive oil and com oil. The latter possesses the ad- 
vantage of being rich in unsaturated fats, and, according to 
Holt et al.,^ the unsaturated fats seem to aid absorption of all 
the fats in the diet. 

Where pronounced anemia is present and fails to respond 
to rest, diet, medication, etc., I feel that small transfusions 
should be used. This is rarely necessary except when infec- 
tion is present or following severe infections. 

The psychic factors are often discouraging to treat. “You 
can’t teach an old dog new tricks” is an old and trite saying 
but it certainly applies to some of the anxious and neurotic 
mothers one meets in these cases. With older children school 
during the winter and camps in the summer will help in some 
cases. I once lost a friend and patient by telling such a mother 
her child would be all right when he was’ old enough to get 
away from her, but I was proved right. In younger children 
I have occasionally been driven to putting the child in foster 
home or convalescent home until the psychic element could 
be broken down. In nervous, highstrung children correction 
of minor eye defects is often of value. 

The inherited t5T3es are possibly the most difficult. It may 
be due to a fault in the germ plasm. Possibly we would not 
be confronted with such cases if medical science had not de- 
veloped ways of saving many of these infants. It may be that 
some of them are endocrine in origin. I have seen a few 
decidedly benefited by thyroid medication. We can be helped 
in this diagnosis by .r-ray of the wrists and hands for the cen- 
ters of ossification. Thyroid should be started in small doses, 
kio grain, and worked up slowly. 

Much has been written about the use of insulin in under- 
nutrition. Pitfield^ originated this method and in his hands 
I have seen good results. Many writers have come out against 
it and many have found it of help. Ellenburg® recently re- 
ported its use in 10 cases. He felt that there was no remark- 
able gain in weight but a very definite change for the better 
in the general vitality and behavior of the children. YTiere 
insulin is to be used the child should be hospitalized. 

.\DparentIy most of the endocrinologists feel that the 
growrih hormones, etc., are not yet sufficiently studied to be 
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useful in general work. I have had no personal experience 
vfHh them, feeling tliat, as yet, such work is too experimental. 
Undoubtedly the time will come when^ we vnW be equipped 
with a potent weapon for use in the children showing a sym- 
metrical but undersize physique and a small capacity for food. 

In closing there are a few points I .want to stress. 

Rest, enforced if necessary, is an essential part of any 
treatment of under nutrition. With children rest is almost im- 
possible unless they are kept occupied Avith games or otlier 
amusements. With a little ingenuity, much caii be done to 
keep a child happy in bed. A bowl of puffed rice and a box 
of toothpicks can be made into interesting animals, houses, 
trees, etc. A platter or tray of corn meal will take the place 
of sand. Reading hours, erector sets, etc., can all be utilized 
for restful amusements. 

Belts and braces for the correction of ptosis are usually 
disappointing. In any event they should be combined with 
exercises to strengthen the muscles they are designed to 
support. 

Nutrition is difficult to maintain in the presence of infec- 
tion, and infection is difficult to eradicate in the presence of 
undernutrition. The two are very apt to be found together 
so both must be treated. 

Tonics may be used but must not be abused. You can whip 
a tired horse all day and he can’t go any faster. 
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PSYCHOGENIC SENSORY AND EUNCTIONAL 
UROGENITAL SYMPTOMS 


The extent to which the mind plays a part in the develop- 
ment or continuation of sensory and functional symptoms of 
the urogenital tract is not realized even by one who devotes 
years to urologic study. For no sooner does he get the idea 
(hat he at last has become really conversant with the matter 
than an entirely new and previously unsuspected field opens 
to him. 

It is probable that no organs or functions of the human 
body are more dependent upon a proper psychoneural balance 
than are those of the lower urogenital tract. Even urination, 
that one starts almost at birth and periodically continues 
tliroughout life, never escapes psychic meddling in a, large per- 
centage of individuals. Nor can one say that these individ- 
uals arc psychoneurotics. If they are, then at least SO per 
cent of all male.s are to be classified thus. For that is about 


the ]')crcontagc that finds it impossible, or almost so, to urinate 
in the physician's presence. Just so soon as he leaves the 
n. 1)111 and closes the door, the trick is turned. Singularly 
enough, the older the piiysician grows the more journeys he 
nuwt make from the room. Assuredly, there is something in 
-ray hair that starts urination-inhibiting impulses in patients 
rnfortunately nur .i^earch in psychic fields does not stop 
unit that vavt imrdc of urinary' hesitators. It reaches far into 
'mutional avemu-. it covers a larger part of sensory disturb- 
.nice. than any of us suspect and, when it comes to the matter 
)'t MX. 11 almost occupies the entire picture. Often it mu^i 
v.)ik from cro.. pathologic and structural change to under- 
b me and causal mental fixations. Even more often our search 
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carries us from fixed or fleeting sensory symptoms to their 
causes in the mind, things that may have been the children of 
fears or merely the discomfort memories of former pains that 
should have died with the removal of the cause. 

For time out of mind we have called the outstanding mem- 
bers of these great groups “urogenital” or “sexual neurotics.” 
Usually we did not pause to consider the reasons why they were 
as they were. They pursued their seemingly endless journeys 
from doctor to doctor with scant comfort and usually less re- 
lief, many of them still do. During those journeys they met 
little that had to do with a study of what was happening in 
the mind but an almost endless train of instrumental pro- 
cedures that served only to deepen the mental scar that made 
them medical nomads. 

As urology has delved more and more into the diagnostic 
art it has narrowed greatly the range of the so-called “idio- 
pathic.” It has found the reasons for a large number of con- 
ditions and has developed treatments appropriate to them. It, 
however, has missed to a great extent the tricks the mind can 
do and often does in symptom creation in this portion of the 
anatomy. 

Let us consider first that matter of psychogenic sensory 
symptoms, mentioning at the beginning a very frequent evi- 
dence of the fact that there are such things. The patient, usu- 
ally a married man, presents himself with the statement that 
he strayed from conjugal paths, thinks he has contracted gon- 
orrhea and has a burning pain at about inch from the 
external urinary meatus. The sensation came immediately 
after he got the idea of infection and has remained. The doc- 
tor takes a smear from his urethral secretion, stains and studies 
it microscopically in the patient’s presence, finds nothing, and 
insists he has no gonococcal infection. Before the patient 
leaves the office he remarks in wonderment that the pain has 
disappeared entirely. And it fails to return unless he again 
gets the fear he has been infected. 

Of course the mind more often generates sensory symp- 
toms in the bladder than in any other portion of the tract, and 
this fact accounts for a great number of en.-^es in which no local 
cause can be found, .-^s such sensorn,- discomfort.s center pre- 
ponderantly in the trigone they naturally go a ‘■tep further 
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and disturb urinary function, with frequency of urination as 
an outstanding feature; Continued over any great length of 
time, the not infrequent result is change in structure, as will 

be seen later. , , r .i, * 

Our commonest form in this group is born of the fear that 

the bladder will be injured if it is made to hold a large quan- 
tity of urine. Most of these mental fixations formerly were 
found in youth and early adolescence, but of late years the 
rather widespread fear of prostatic hypertrophy in the male 
and bladder malignancy in the female has shifted the statis- 
tical balance so that the palm may belong to those beyond 
middle life. The sequence of events runs about as follows: 
the fear is born and grows, the mind analyzes urinary func- 
tion to the extent of becoming bladder conscious, trigonal sen- 
sitiveness is the next step, and then a constant and seemingly 
mysterious frequency of urination sets in. It might be of 
interest to cite several cases. 

R. J., age twenty-four; while attending a party at eighteen 
years of age, had the desire to urinate but, things not being 
propitious, he delayed it until about two hours later. He had 
a little difficulty in starting his urinary stream, which he noT 
ticed was quite small after the first portion of urine had been 
passed and, toward the end of urination, it just flowed out with- 
out any projectile force, as it naturally would under the cir- 
cumstances. Being sure he had injured his bladder, he decided 
to rest it by not alloning it to fill for a few days. By the end 
of this time he found he developed a trigonal discomfort when 
the bladder contained but a small quantity of urine. Within 
a month he was urinating at about half-hour intervals day 
and night. His father took him to doctor after doctor and 
m the absence of findings satisf^ting to the medical talent he 
Imally was said to have diabetes insipidus. He was given 
various glandular products and denied fluids almost to the 
immt of dehydration. 


If the doctor.s liad taken the trouble to measure the amount 
... ...m.. ,.r,«od at rach urination, as well as his twenty-four 
...nr ..utpui, a l.ttle arithmetic would have thrown the oues 
turn oi diabetes insipidus into the discard akn firm 
t..'a.m.nt would have been avoided, 

rareiul study proved that the only things wrong with 
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the patient were an assortment of mental fixations and a blad- 
der of small capacity simply because it had not been stretched 
for years. Revealing these fixations to him and self-retraining 
of the bladder brought surprisingly quick cure. 

Mrs. F. K., age forty-seven; complained of “pain coming 
on five minutes after urination and lasting for hours.” She 
had a normal urine, normal bladder and urethra and no appar- 
ent pelvic disorder. 

She had a neighbor dying of vesical carcinoma who had the 
same symptom. Her own pain stopped immediately after she 
was assured nothing was wrong with her bladder. 

J. W., age sixty-eight; had been in bed for two weeks com- 
plaining of marked discomfort at the base of the bladder with 
suprapubic transference and was urinating every few moments. 
He had a self-made diagnosis of prostatic hypertrophy and 
had convinced his physician that such was the case. The lat- 
ter was under the impression that, despite his inability to map 
out a distended bladder, the frequency was practically the 
overflow of retention. 

Examination and later cystoscopy failed to reveal anything 
abnormal. Questioning elicited the fact that he had two 
friends with prostatic hypertrophy and that he knew more 
about the symptoms than a doctor was likely to know after 
years of observation of such patients. He was cured within 
a half hour of the time he was assured that there was no 
prostatic obstruction and the only reason for his frequency 
was the fears he had built up. 

The question of deranged urinary function, aside from that 
secondary to trigonal discomfort born of mental concentra- 
tions, is an interesting and decidedly important one. Some of 
these cases may start in infancy as the result of a pinpoint 
urethral or preputial meatus and continue for life, though the 
initial obstruction has been removed. Others develop the per- 
nicious urinar\" habit during youth as the result of ideas, 
perhaps, in such an experience as outlined in the first case cited. 
The outcome of both is the habit of making urination a matter 
of straining to force the urine out rather than one of normal 
sphincter relaxation. In the mind there i.> the conviction of 
obstruction to urination, as a rule. The patient refu.-es to 
stand and wait for relaxation, which his mental inhibitions 
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make more and more difficult, but takes what, to him, is the 
time-saving method of helping out with his abdominal muscte. 

Of all urinary habits this writes the most easily readable 
of cystoscopic pictures, for the bladders of such patients show 
all grades of trabeculation. Early the picture is suggestive of 
tabes dorsalis except that there is spasm instead of relaxation 
of the vesical outlet. After years of the practice the bladder 
would do justice to a chronic prostatic obstruction, except that 
there is no obstruction. Nor is there vesical outlet relaxation 
to suggest tabes. Instead of stretching, as one might expect, 
the bladder grows smaller because of the great hypertrophy 
of muscle fasciculi and the patient has to arise at night. Owing 
to this he consults the physician, who naturally assumes from 
the history of difficult urination, which the patient forgets has 
been present for years, and the nocturia, that lower tract ob- 
struction is present and some time later he reaches the cysto- 
scopic table. 

Some really do develop a prostatic obstruction, get a supra- 
pubic prostatectomy and the wound leaks for weeks or months 
because they still strain to start the urinary stream. Cure de- 
pends upon the removal of the fixation and the correction of 
the urinar}’- habit. 


Then there is that rather large group of patients of uneasy 
conscience and good sensation memory who persist in having 
urethral, perineal or rectal pains or discomforts long after the 
reasons for them have gone. In the distant background is a 
severe gonococcal infection for the treatment of which much 
traumatic urethral instrumentation has been carried out. In 
the ever-present and immediate background is the conviction 
tliat something still is wrong. Their idle moments are filled 
with apprehensions and they find it difficult to get the mind 
.away from tlic urethra long enough to concentrate on the other 
of IHc. Thev toy get temporary beneTt tarn 
.m H-r 1 ,C passage „( a somd or an endoscopic treatment 
Imt l.c(orc long the sjmtptom returns. The treatments only, 
M‘Ui* to fix the mental scar. 


Fm.ally someone, after a careful studv that revealt: nntLim 
ima loc.ally could sen-e as a cause, sits down and search^for 
the meni.1.1 fixations, opens the patient’s eves to v:hJ- • 
"0. gets l.,m ,0 take a taro or three months'’ rest torn trlaS 
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• and, if the salesmanship is good, produces a cure. Telling any 
of these patients that it is “all in the head” gets mostly no- 
where. They must be shown how and why. 

R. S., age thirty-two; had a gonococcal infection with much 
instrumental treatment twelve years before. He was told he 
was cured, but because of shreds in his urine he did not be- 
lieve it. Shortly he developed an uncomfortable sensation 
along his urethra with an occasional slight twinge of pain. 
He went to an urologist who impressed him greatly by passing 
an endoscope and looking for the trouble. Feeling that this 
gave sensory relief he returned for more treatments and con- 
tinued to do so for the whole of the intervening time. 

A careful study revealed only that the posterior urethral 
mucosa was quite bluish from the repeated applications of 
silver nitrate and, because the urologist had not mopped out 
the overflow silver nitrate solution before withdrawing the 
endoscope, the bulbar portion of the canal had built up a 
squamous coating to protect itself. 

Further endoscopic treatment was refused and the patient 
was told what it was all about. The salesmanship was not 
convincing for he returned to the other urologist for eighteen 
months more of endoscopic applications. He then returned, 
agreed to go three months without treatment, kept the promise 
for a month and then contracted gonorrhea. This did not pass 
to the posterior urethra, but he knew endoscopic treatments 
should not be done while he had gonorrhea. When the gon- 
orrhea was gone the urethral discomfort and pains were gone 
also and they failed to return. At least, we can score one 
in favor of gonorrhea. 

It would be a simple matter to cite a large variety and a 
large number of cases wherein the erasure of mental fixations, 
following a most careful urogenital study, were the only means 
used in the eradication of both sensory and functional symp- 
toms. The danger is that one not skilled in such studies will 
overlook true causal patholog}^ One makes no mistake, how- 
ever, in the presence of minor changes of function or mild 
sensory" sy'mptoms. particularly if the urine is normal, to go 
rather carefully into what the patient is thinking about his 
troubles. Usually’ it is a simple matter to find the true under- 
Mog fears and fixations that will e.xplain much that otherwise 
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seems obscure. Particularly does tliis apply to the urinary 
functional disturbances before the age of thirty-five years. In 
later life there more often is easily demonstrated pathology 
to explain such dysfunction and it is only after the proof that 
such patholog>^ does not exist that blame should be shifted to 
the mental sphere. ■ Of course, this applies to the earlier age 
groups as well. 

^^^len one turns to the various departures from what we 
have been pleased to call “normal sex function” he finds himself 
in a psychologic sea. So much of it has to do with what a 
man thinks that the physician soon finds himself relegating 
endocrine urge to a comfortable but almost forgotten seat in 
the back row. If he looks to the mind for the explanation of 
all of the cases that consult him for impotence and premature 
ejaculation he null make few, if any, mistakes. 

The urethral lesions so commonly said to produce these 
disquieting experiences are found about ten times as often in 
the blood brothers of Don Juan than in those who stumble 
and fall this side of their shrine. But even these soul-sick 
brothers, who greatly need a friend, must get an urogenital 
study if one would break the tie that binds the psyche to their 
fallen hero. Nowhere in the entire realm of psychogenic pro- 
jections is it more needful that the sorrowing one be immovably 
convinced that his doctor knows what he is talking about. In 
no other way can he surely be readjusted to his opportunities. 
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THE DUGNOSIS AND TREATMENT OF THE ANEMIAS 
OF PREGNANCY 


Case History.— The patient presented this morning is 
suffering from a condition which is a rather infrequent and 
serious complication of the pregnant state. Her family history 
is negative. Her personal history is negative except for an 
attacl; of rheumatic fever during adolescence. This is her 
third pregnancy, the last being five years ago, both the earlier 
one<^ leaving been spontaneous and without history of toxemia 
or complications during pregnancy or the puerperal period. 
She wa^ r('ferred lo the hospital by her family physician with 
the diauno^i- of toxemia ot pregnancy, and entered the hos- 
pit.d rompl.iining of swelling of the ankles, dyspnea, palpita- 
tmn and exhaustion. 

Physical Examination.. — Physical examination on admis- 
-I..0 -li.iw- a wry marked pallor to the skin and mucous mem- 
1)1. OK - wliitli '-he ha- noted for at least two months. She is 
ihiii p.d) .inxiou". and depressed. The neck veins are prom- 
I'Kiu .ok! puLaiing The left lobe of the thyroid is slightly 
) o', o jed I'h, lung- are clear. The heart is rapid, the rhythm 
M a, it. I tin It 1. vi'miit enlargement to the left, and there is a 
.■e.-'.mn .0 blcuing murmur over the mitral area. The 
O' .' inlogrd t). the umbilicus, which would correspond 
' ■ 1 > ' n ui nn-n-truation. is rather soft, and there are 
o o o,:, The hwr cannot be definitelv outlined. 

> ' t edrma. 


Lubora'cry Report. 


Gn admission, urine showed a faint 
U' '0 white blood cells to a high- 
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power field. The hemoglobin was 22 per cent, 1,160,000 
red blood cells, 7700 white blood cells; 79 per cent poly- 
morphonuclear leukocytes, 20 per cent lymphocytes, 1 per cent 
monocytes. There was poikilocytosis and macrocytosis. Re- 
ticulocytes, 0.4 per cent. Volume index equals 1 ; saturation 
index equals 1. , 

Blood Chemistry . — Serum albumin, 3.58 per cent, serum 
globulin, 1.94 per cent, blood urea nitrogen, 11.2. Takata- 
Ara test negative. Blood Wassermann negative. Gastric 
analysis shows almost absence of free hydrochloric and pos- 
itive benzidine reaction. Microscopic gastric analysis shows 
many white blood cells, and few epithelial cells. Electrocar- 
diogram shows evidence of some myocardial damage. 

Progress. — This patient has been under observation for 
a period of eight weeks, during which time there has been a 
definite improvement in her general condition, and the blood 
count has shown steady improvement, so that at the present 
time the hemoglobin is 51.2 per cent, 2,760,000 red blood cells. 
Of 1000 cells counted, there were no reticulocytes seen. The 
pulse and temperature, which were elevated on admission, have 
subsided to about average. 

Treatment. — On admission this patient was given the 
usual routine care, plus the administration of feosol, 6 grains 
t. i. d., and 1 ampule of Lilly’s extract of fresh liver, t. i. d. 
After observation for several days, with no signs of improve- 
ment, it was thought advisable, after consultation with the 
medical department, to give repeated small blood transfusions. 
Eight of these transfusions were given in conjunction with the 
iron and liver medication, during which time some definite im- 
provement \vas shown. Inasmuch as the question arose as to 
the advisability of an interruption of the pregnancy, treatment 
w'as discontinued for a week. During this time there was a 
marked reduction in both hemoglobin and red cells, with an 
increase in reticulocytes. Transfusions were again resorted to, 
and stead\" improvement has follow'ed. 

Diagnosis. — This patient has a severe anemia of preg- 
nancy bordering on the pernicious t\q)e. 

Prognosis. — The prognosis, as far as the patient is con- 
cerned, is favorable. The prognosis, as far as the continua- 
tion of the pregnancy is concerned, is unfavorable. In all 
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probability this patient cannot be carried through to full term, 
and if the uterus is emptied, either spontaneously or by inter- 
vention, she should show continued improvement as far as ner 
anemia is concerned. 

General Discussion. — ^During the past few years the ques- 
tion of the various anemias that occur during the pregnant 
state have been repeatedly brought to our attention. The 
simplest classification of this condition is probably; (1) sim- 
ple anemia, (2) severe anemia, and (3) severe anemia of the 
pernicious 

Simple Anemia, — ^I^Iany observers believe that all women 
have a moderate anemia during pregnancy which is possibly 
physiologic. This is a mooted question, however, as the 
chances are most people at some time of the year have a re- 
duction in both hemoglobin and red cells. It has been repeat- 
edly stated tliat the simple anemia is the result of increased 
blood volume. The most important cause, however, is prob- 
ably insufficient diet. Second to this are gastro-intestinal 
disturbances that occur during pregnancy, particularly if there 
is a reduction of free hydrochloric acid and total acid in the 
gastric secretion. The occurrence of any of the acute infec- 
tions, as la grippe, pyelitis, and other intercurrent infections, 
will almost invariably cause an anemia which is already estab- 
lished to become worse during pregnancy. Many of these 
simple anemias are unrecognized, particularly if the hemoglobin 
is not reduced below 75 per cent and the red cells not below 
.1,000.000. As a rule, these patients do not complain of un- 
usual symptoms, and unless one routinely observes the blood 
count they are oftentimes unrecognized. Occasionally the pa- 
tient will complain of some lassitude, slight dyspnea, and some 
pretibial edema. This is particularly true in a patient who 
already has a slight anemia, who becomes pregnant, and who 
during her pregnancy suffers from some acute mild infection. 
llie treatment of simple anemia consists first in diet For 
many years it has been the custom of many obstetricians to 
mince very markedly the protein intake during pregnancy. 
Ihw i> true if the patient shows any slight eridence of tox- 
e.ma. Tliere are very- few cases of kidney mvolvement during 
Piecmmcy who require a nonprotein diet, and if the patient 
.lor.n.d. she should have an adequate amount of protein 
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during the entire pregnancy. The pregnant woman should 
have a reasonable amount of protein per kilo of body weight 
for the development of energy^and the stimulation of cellular 
activity and metabolism. It "seems^ therefore, that a suit- 
able diet for the average pregnant woman is one that contains 
moderate protein and is high in vitamin and low in fat. In 
addition to proper diet, sunlight, if necessary by the ultra- 
violet rays, is of benefit. Medicinally, the use of iron is 
probably all that is necessary in this type of anemia, either 
in the form of Blaud's mass or reduced iron. The dose should 
be rather large, either 60 to 100 grains iron ammonium citrate 
daily, or 30 to 60 grains of reduced iron daily. In some cases 
where there is a marked decrease in the hydrochloric acid of 
the gastric secretion, 15 minims of dilute hydrochloric acid 
given three times a day, in addition, is of benefit. The use 
of iron, hypodermically, which was so commonly resorted to 
in the past, should never be resorted to unless it is impossible 
for the individual to take iron by mouth. Copper, liver 
extract and ventriculin have been used with satisfactory 
results. 

Severe Anemia. — ^When the hemoglobin is 45 per cent 
or less, and the red cells below 3,500,000, the patient is usually 
suffering from that type of anemia which, according to this 
classification, would be noted as severe. Most of these cases 
originated as simple anemias unrecognized until either definite 
symptoms arose or a study of the blood revealed the true con- 
dition present. It is of importance to study the blood of women 
in pregnancy because, if a slight anemia is found, adequate 
treatment will prevent its progress to the more severe type. 

If a reduction of hemoglobin and red cells has been found at 
any time during the pregnancy, frequent blood counts should 
be taken to make sure that the blood is maintained at an 
adequate level during the entire pregnancy. The treatment 
of the severe tcpe of anemia seen in pregnancy is as discussed 
previously under the treatment of simple anemia, plus the giv- 
ing of small blood transfusions. There has been much diV- 
cussion as to the advisability of transfusions, but if u=ed 
intelligently, they are of unquestionable therapeutic value. 
Small transfusions given eveiy' two or three days are much 
more efficacious than massive transfusions, and result in fewer 
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unfavorable reactions. The usual safeguards as stressed in 
the gi\dng of any blood transfusion should surround the pa- 
tient at this time. _ 

Severe Anemia (Pernicious Type). — ^This type of anemia, 
which is very frequently fatal, fortunately is rather rare. Some 
authorities estimate the mortality rate as from 60 to 70 per 
cent. There are many of these that probably are not^ diag- 
nosed, but are put down as being cardiorenal-vascular disease. 
There is in this type of anemia a very marked deficiency or 
total absence of free hydrochloric acid and also a lack of the 
intrinsic factor of Castle in the gastric secretion. This lack 
or loss of intrinsic factor, however, is only temporary, while 
in the addisonian anemia it is permanent. Cord changes are 
seldom present. The diagnosis is made from a careful study 
of the blood. The red cells are more greatly reduced than the 
hemoglobin. The white cells vary, but usually a normal or 
slightly increased white count is found. The red cells are 
larger than normal. The volume index is usually greater 
than 1. The fragility of the red hlood cells is normal or re- 
duced. The bleeding time and clotting time are variable. The 
iron index is normal or greater than normal. The treatment 
must be active and intelligently administered. Although blood 
transfusions probably are not used frequently in the very crit- 
ical patient, a few small blood transfusions will improve fte pa- 
tient, while the administration of liver extract or hog’s stomach 
nr autolyzed yeast is given a chance to become effective. The 
liver extract of either Lilly, Mulford or Valentine’s E29 will 
be found to be efficacious. A careful check of the reticulocyte 
count should be made at regular intervals of from three to five 
days. A diet similar to the diet used in the simple and severe 
anemias of pregnancy is indicated. It is particularly essential 
that the treatment be continued until the blood count is nor- 
mal, and even after deliver}' careful obser\'ation should be 
made to see that no relapse occurs. 

Other Anemias.-The presentation of this natient has 
Uouclu up the discussion of the aforegoing types of anemia 
but your attention is called to the secondaty hernias folbw 

cndhions. trc^uen, small blood SS" 
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the Utmost value. There is reported in the literature an occa- 
sional case of splenic anemia, aplastic anemia, and various 
other blood dyscrasias, which, as in cases other than those in 
the pregnant, are very frequently fatal. These, fortunately, 
are not frequent. 

The question always arises in a patient who is suffering 
from a marked anemia, as to whether or not the pregnancy 
should be interfered with. This is very seldom necessary as 
the simple and severe t}qDes of anemia usually respond to 
treatment very satisfactorily, and the severe anemia of the 
pernicious type will usually abort spontaneously. This has 
been my experience in the few cases that I have seen of this 
severe or pernicious type of anemia complicating pregnancy. 
Any patient who suffers from an anemia of any degree during 
-her antenatal period, should be particularly safeguarded 
against blood loss during delivery or postpartum. These pa- 
tients also are more liable to infection, and their convalescence, 
if they have an exhaustive labor, is usually prolonged. 

Summary. — It is of utmost importance that the blood of 
the pregnant woman be observed from time to time. An un- 
recognized or inadequately treated anemia of pregnancy prob- 
ably plays an important part in the development of many of 
the complications of pregnancy, labor, and parturition, such 
as premature birth, dental caries, faulty lactation, delayed in- 
volution, postpartum psychosis, and because of lowered re- 
sistance, the occurrence of infections such as tuberculosis. 
The recognition of anemia during pregnancy with adequate 
treatment is unquestionably a factor in the decrease of 
maternal mortality. Too much stress cannot be laid upon this 
element of antenatal care. Even though we have today, in our 
armamentarium, many methods of combating anemia, it is 
probably one of the most frequently overlooked complications 
of pregnancy^ and parturition, and if the presence of the dis- 
ease is unrecognized, these valuable adjuncts of medical treat- 
ment are of no avail. If anemia is discovered, adequate 
treatment should be instituted at once, and the patient should 
be obsen’ed most carefully during the entire pregnancy', in 
order to keep the blood count at a proper level. 
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THE INDICATIOItS FOR AND THE TECHNIC 
OF ARTIFICIAL PNEUMOTHORAX 


The idea of employing artificial pneumothorax for the 
treatment of pulmonary tuberculosis was conceived with the 
sound principle that immobilization is valuable for the control 
of inflammation in any part of the body. The history of its 
use, according to Myers,’’ dates back to the fourth century 
when Greek physicians introduced air into the chest for the 
treatment of disease. James Carson, a Scotch physician prac- 
ticing in Liverpool, was apparently the first to conduct experi- 
ments on animals and he collapsed a lung successfully in 1888 
by introducing air into the pleural cavity. His experimental 
studies were significant because Itard, SeUe, and others had 
observed that patients could breathe satisfactorily and survive* 
with spontaneous pneumothorax. Although Carson recom- 
mended artificial pneumothorax for the treatment of pulmo- 
natA' tuberculosis he did not use it on patients and thus his 
waitings received little attention clinically. Carl Forlanini of 
Italy recognized the possibilities of collapse therapy and in 


1888 performed the first artificial pneumothorax on a patient 
with pleural effusion and four years later he actually collapsed 
a diseased lung. Murphy of Chicago used the method success- 
fully in 1898 and is credited, with Forlanini, as having estab- 
lished the clinical value of pneumothorax. Samuel Robmson 
of Boston, according to Stoll, = was the first to employ pneumo- 
thorax treatments in the eastern part of the United States and 
devised an apparatus for the puqjose; his first case was a 
patient of Dr. Joseph Pratt. Brauer, ^IcRuer, Tice and 
Lem ic arc other names connected with the early work of arti- 
Ucial pneumothorax. 
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From the earliest times the suggestion of new methods of 
treatment has been followed almost always by waves of criti- 
cism, skepticism and enthusiasm. Artificial pneumothorax, no 
exception, has been alternately condemned and supported, even 
by the most celebrated workers in tuberculosis. The reason 
for this is traceable, no doubt, either to the observer’s good 
fortune or misfortune to witness a group of striking recoveries 
or a series of catastrophes; impression rather than experience 
has also played a part. As a result, there has been a tremen- 
dous volume of contradictory literature. It is evident in some 
publications that the unfavorable results were due to the im- 
proper selection of cases, and conversely that the favorable re- 
sults in other cases would have occurred in the ordinary course 
of healing. Thus, one gains from the literature that collapse 
Aerapy in tuberculosis requires a certain knowledge of the 
physiopathology of the disease. 

PHYSIOLOGIC CONSIDERATIONS 

Since rest is an important measure in the treatment of pul- 
monary tuberculosis there is a tendency to ascribe the bene- 
ficial results of artificial pneumothorax to the degree of 
immobility of the affected lung. However, experience indicates 
that the degree of collapse is not necessarily an indication of 
the degree of healing that may occur. It has been noted, for 
example, that a moderately collapsed and functioning lung 
sometimes shows greater improvement than an extremely col- 
lapsed and nonfunctioning lung. The results are no doubt 
influenced by the type of infection and the individual’s natural 
resistance, and also related to the degree of contractility and 
expansibility of the lung, the drainage of suppurative areas, 
inflammatory processes located near the base of tugging ad- 
hesions, cavity formation, shifting of the mediastinum, and the 
traumatizing effect of cough. 

Under normal conditions the lungs completely fill the 
pleural spaces and thus the pleural surfaces are actually only 
potential cavities. The pleural spaces contain serous fluid, a 
strong adhesive force which causes the lungs to be retained 
against the chest wall. Since the lungs contain a considerable 
amount of elastic tissue they exert a constant pull away from 
the chest wall. Due to the adhesive effect of the serum upon 
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the pleural surfaces and the normal contractility of the lung, 
a negative intrapleural pressure is created. The pr^sure 
approximately 9 mm. of mercury at the end of inspiration and 
about 7.5 mm. at the end of extirpation; there is a considerable 
variation in different individuals. -Thus, it becomes evident 
that there is a difference physiologically between collapse and 
compression of the lung in artificial pneumothorax. Collapse 
is actually a relaxation of the lung due to a comparatively 
small amount of air having been introduced into ihe pleural 
space; the separation of the pleural surfaces definitely inter- 
feres with the adhesive action of the serous fluid and permits 
the lung to contract. Compression signifies that a definite 
force has been exerted upon the lung by a relatively large 
amount of air introduced into the pleural cavity. This causes 
a marked reduction in the, negative pressure, a tendency to 
develop a positive pressure. Thus, the lung is no longer able 
to expand freely; eventually it becomes compressed. 

The significance of the various changes in intrapleural 
pressure is illustrated further in studying the effects on the 
mediastinum. In normal individuals the mediastinum is so 
mobile as to be easily shifted from its medial position to one 
side or the other. With small changes in the pleural pressure 
on one side of the thoracic cavity there is little or no influence 
upon the mediastinum or on the opposite lung. However, the 
introduction of a large quantity of air under high pressure mto 
one pleural cavity wall not only compress the lung on this 
treated side but will also influence the lung on the opposite side 
due to displacement of the mediastinum. This results in 
lowered vital capacity, causing dyspnea; and in some cases 
there are signs of a disturbed pulmonary circulation. With 
a fixed mediastinum the problem is different and larger quan- 
tities of air may be introduced without influencing the opposite 
lung. However, the desirability of this measure upon the dis- 
eased lung is open to question, since tuberculous tissue, as with 
.nher mfirm^ed ussue. is easily damaged by pressure and dis- 

h Tn ^ progression of processes at 

tin ban (fi adhesions, the changes being related to the “tug- 
ging movements during expiration. Thus, whUe the hi^h in 
trapleunal pressure compresses the lung ge^mUy the ales on 
,, ,0 expanded a, one pc.i„\ j, appears ,nX” 
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that cough is more apt to disturb the compressed and more or 
less immobilized lung than the contracted or relaxed lung, pos- 
sibly due to differences in buoyancy. In regarding the prob- 
lem physiologically it seems that the ideal amount of air for 
introduction into the pleural cavity is that which is sufficient 
only to cause relaxation, resulting in a moderate collapse of 
the affected lung. 

So-called “bilateral pneumothorax” is physiologically sound 
in selected cases providing a negative pressure is preserved at 
least on one side. The reason for this provision is explained 
by Graham® who points out that the passage of air down the 
trachea and into the lungs is essentially a suction process and 
is therefore dependent upon the existence of a negative intra- 
pleural pressure at some time during the action of inspiration. 

SELECTIVE PNEUMOTHORAX 

A physiologic phenomenon which is closely related to the 
pathology of pulmonary tuberculosis is so-called “selective 
pneumothorax.” It appears, according to Myers, ^ that dis- 
eased areas, with the exception of consolidations and dense 
fibrosis, collapse more readily than normal areas owing to the 
fact that in such areas there is little or no diminution of con- 
tractility but rather a marked impairment of expansibility. 
This favors the mechanism of selective collapse which is essen- 
tially a collapse of the diseased part of the treated lung and 
a more or less normal function of the unaffected part. Accord- 
ing to Cutler,^ the mechanics of selective collapse are attributed 
to the inability of tuberculous tissue to resist the pressure of 
the pneumothorax and, thus, \vith each inspiration the expan- 
sion of the part becomes less and less. Conversely, the normal 
part of the treated lung which has retained its normal elasticity 
will resist the pressure of the pneumothorax. Due to the e.x- 
pansile action of the normal part air in the pleural cavity will 
be forced toward the diseased area. Thus, the diseased area 
gradually yields and becomes collapsed. Ehrenberg,® differing 
with this general view, regards Archimedes’ Prhuiplc oj Buoy- 
ancy as the cause of selective collapse. This implies that the 
air within the lung is of higher density than the air within the 
pleural cavity, and thus a buoyant force will be transmitted 
through the alveoli by the air in the air passages upon the gas 
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in the pleural cavity. As a consequence, the air in the pleural 
cavity will be forced upward and its bulk will accumulate over 
the apex of the lung. Thus, the upper lobe, due to gravity and 
the pressure of the insufflated air, will not only be separated 
from the chest wall but may even drop to the first or second 
interspace. According to Ehrenberg the satisfactory results 
of such a collapse are due to the fortunate location of the 
lesion at the point where the gas accumulates. 


PATHOLOGIC CONSIDERATIONS 


Numerous observations indicate that no serious harm 
occurs in the normal lung which is maintained in a collapsed 
state over a long period of time. The chief alterations are the 
development of fibrous tissue in the pleura and variations in 
the blood vessels. The degree of permanent change appears 
to be somewhat dependent upon the underlying pathology. 

According to Charr® there is a decrease in the number and 
caliber of the pulmonary blood vessels. The finer ramifica- 
tions begin to disappear while the larger vessels become short 
and narrow, within about two months after collapse is insti- 
tuted; there is marked thickening of the adventitia with pro- 
liferative endarteritis. The changes tend to become permanent 
if the collapse is maintained for one year or more. 

The bronchi and bronchioles show atrophy and sclerosis. 
Infiltrating into the collapsed lung are fibrous strands which 
originate in the adventitia of the blood vessels, the connective 
tissue of the interlobular septa and the pleura. Pleural exudate 
augments fibrous tissue formation, which later invades the 
liareiichyma whether it is normal or diseased. Graham^ sug- 
gests that pneumothorax incites proliferation of fibrous tissue 
at least in the pleura. In the lung that has been allowed to 
reexpand there are fibrous adhesions between it and the chest 
wall and not infrequently lliere is obliteration of the pleural 


1 liere arc differences in the closure of cavities Charr® 
lavely found a complete flattening or proximation of cavity 
walls even m those cases where collapse had been satisfartor; 

'I 1 , ^ enlargement of the cavity in 

.nelectatic lung: postmortem suggested this was due Z 



BimGESS GORDON 


1198 

the retention of necrotic matter. A few were obliterated or 
transformed into scar tissue, the result apparently of relaxa- 
tion of the tissue surrounding the cavity wall. Evidently the 
closure and healing of cavities depend upon satisfactory drain- 
age, the absence of check valves which would favor the reten- 
tion of air and dilatation of the cavity, as well as upon any 
relaxing or forceful action of artificial pneumothorax. 

INDICATIONS FOR ARTIFICIAL PNEUMOTHORAX 

In considering the indications it is important to realize that 
tuberculosis is a variable and treacherous disease. It is char- 
acterized by periods of exacerbation and improvement that 
are sometimes difficult to explain on the basis of the extent and 
degree of infection. Patients may improve without apparent 
cause or there may be a retrogression even when the most 
careful methods are employed. In some instances experienced 
workers in tuberculosis cannot predict the outcome. Thus, a 
good deal of judgment is required in the selection of cases for 
collapse therapy as well as in their successful conduct over a 
long period of time. The well-established hygienic-dietetic- 
rest regimen should be tried in almost all cases before insti- 
tuting pneumothorax. Enthusiasm for artificial pneumothorax 
should be carefully checked in cases that are progressing satis- 
factorily. The procedure is not entirely without danger of 
complications, and furthermore it must be continued indefi- 
nitely. Since it is essentially a supplementary measure to the 
general regimen there should be no false encouragement as to 
its replacing any fundamental treatment. 

The indications for unilateral artificial pneumothorax are 
as follows: 

1. The most obvious need for collapse therapy is in those 
patients mth active progressive disease of one lung which is 
not responding to a carefully regulated hygienic-dietetic-rest 
regimen. In such cases there is danger that the infection will 
spread to the opposite lung and to the unaffected part of the 
diseased lung. 

2. In patients mth a lesion that has become stationary'. 
The need for collapse is less urgent but the instability of the 
temperature and pulse rate with other evidences of to.vemia 
emphasize the potential danger of the disease. 
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3 In complications, such as diabetes, tuberculous laryngitis, 
and recurring or severe hemoptysis, the latter being hinited to 
cases in which the site of bleeding is quite definitely established. 

4. In cases of advanced or bilateral disease with approxi- 
mately one third of normal pulmonary tissues remaining, but 
without evidence of emphysema; the general condition should 


be reasonably good in spite of any toxemia. 

5. To control the persistent formation of fluid in pleurisy 
wnth effusion. 

6. To maintain a collapse of the lung in spontaneous pneu- 
mothorax which is due to tuberculosis. 

7. In all unilateral cases first diagnosed during or im- 
mediately following- pregnancy. 

8. In patients with “open” tuberculosis who are uncoopera- 
tive at home and cannot be treated in sanatoria. 

The indications for simultaneous bilateral artificial pneu- 


mothorax are; 

1. In cases mth reactivation or extension of the infection 
in the relatively good lung, and in processes that are essentially 
equal in both lungs; the cases should be of the ulcerative type 
nitli cavitation. 

2. To control toxemia after the original pneumothorax has 
been established. 

3. In cases wth displacement of the mediastinum and in 
recurring hemoptysis of the hitherto untreated lung. 

An important point in the selection of cases for unilateral 
artificial pneumothorax is the consideration of contralateral dis- 
ease, ?. r., the possibility of stirring up trouble in the relatively 
sound lung, either because of extra work thrown upon it or 
because of displacement phenomena of the mediastinum. 
Sometimes the exact effect can be determined only by a ther-^ 
apeutic test. As Matson, Alatson and Bisaillon® have pointed 
out the various h^pes of contralateral lung processes vary 
greatly m ilieir prognostic significance. In general the lung to 
be treated should be considered as to its degree of activity 
rather tl, an extent of involvement; the lesion in the op- 
poMte lung should be regarded as possibly related to the more 
•u tu e and extensive process in the lung to he treated The im 
po. lance of considering the degree of actmty as more imnortanf 

P" is"mphasize7in “e 



1200 


BURGESS GORDON 


marked reduction of toxemia and pulmonary symptoms that 
sometimes occurs in patients who would be given up as hopeless 
if judged entirely on an anatomic basis. A bilateral case may 
be selected for collapse of one lung if this markedly diseased 
lung presents evidence of chronic change and the opposite lung 
shows comparatively less disease or a slowly progressive infec- 
tion. This dictum should at least be considered correct until 
proved otherwise. 

The use of simultaneous bilateral pneumothorax in ad- 
vanced cases with cavitation has an increasing number of ad- 
vocates and the results have justified the treatment. Strict 
bed rest is essential in almost all instances. 

Phrenic paralysis in combination with artificial pneumo- 
thorax may be employed in bilateral cases with advanced 
fibrotic lesions on one side and earlier and rapidly advancing 
lesions on the other; the pneumothorax is used to collapse the 
less affected lung, the paralysis being utilized on the opposite 
side. 

In the selection of cases according to sex there is no need 
to differentiate; the sexes react essentially the same. There 
is an increasing tendency to treat children with the adult type 
of tuberculosis according to the indications for adults. Gross 
and English® find that juvenile patients who harbor the adult 
form of tuberculosis do poorly under the usual hyglenic- 
dietetic-rest regimen. They strongly advocate the use of 
artificial pneumothorax. It should be emphasized that col- 
lapse therapy is not indicated in the childhood type of tuber- 
culosis. It may be used in patients up to sixty years of age. 

CONTRAINDICATIONS 

The contraindications are; cardiac failure, emphysema, 
asthma, renal disease, and gastro-intestinal tuberculosis. The 
danger of inducing artificial pneumothorax in emphysema ca.ses 
should be stressed. Such patients are greatly disturbed; the 
procedure may prove fatal. It is important to empha.sizc also 
that the degree of emphysema may be underestimated, al.'^o 
that the underlying tuberculous infection may be ma.^ked. A 
flattened diaphragm with increased illumination of the lung 
fields in the .r-rays are warning signs of emphy-ema. 
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DESCRIPTION OF PNEUMOTHORAX APPARATUS 
Practically all pneumothorax apparatus may be classified 
according to the principle involved as follows: ^ the gravity 
principle, gasometer principle and aneroid-recording principle. 

In the gravity type, of which the Samuel Robinson appa- 
ratus is an example, there are two bottles, one of which intro- 
duces air into the pleural space as the water from one bottle 
passes into the other, according to the physics of displacement. 

The gasometer type, of which the Bethune apparatus is an 
example, consists of two cylinders constructed as a telescopic 
couple; the air passes through a connecting tube as the inner 
cylinder descends. 

The aneroid-recording type^® consists of an aneroid cham- 
ber, the movements of which, in response to the changes in 
intrapleural pressure are recorded on a chart moved by means 
of a kjTnograph. 

Apparatus consisting of one or more syringes should not be 
used if their principle depends upon forceful pressure. 

Filtered atmospheric air is now commonly used in all intro- 
ductions. The pneumothorax needle should be a No. 19, 3% 
inches in length, a small curved bevel, with a convenient nipple 
tor connecting with a syringe or rubber tubing. There are 
special needles providing cut-off valves with or without side 
openings at the tips, as for example. Loving’s needle, the Saug- 
inan and the Floyd needles. 


THE TECHNIC FOR INTRODUCING THE THORACENTESIS NEEDLE 

Tlie technic for introducing the needle requires experience, 
judgment and care; certain steps should be routine. Before 
introducing the needle the patient should be fluoroscoped in 
the upright position, then placed on an operating table with 
his afiected side elevated and supported by a pillow The fifth 
or seventh interspace in the midaxillarj^ line or slightly pos- 
teriorly IS selected and the site painted with a tincture of iodine 
and washed with alcohol. A small sterile sheet mth an open 

...r . ..H,n mCcs in and S mches long is placed ove 

the chest in such a manner as to expose the site ef ?• 

An injection of 0.5 per cent novocaTn is madelder T v" ' 
until a wlreal is produced" then a small inr* ■ u ^ skin 

poinie? -,tdr“ ’ s 
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FiiT. 64 — The technic oi anertheiia and the introduction of the needle in 
an initial artihdal pneumothorax (Collected papers dedicated to Henry A 
Christian; B Gordon ) 



AUTiriCIAL PJJEIIMOTHORAX 


1203 







1204 


BURGESS GORDON 


is introduced to carry the anesthesia into. the deep tissues of 
the chest as far as the pleura, (Fig. 64, A). These procedures, 
except for the initial hypodermic injection of the skin, should 
be entirely free from pain. After the local anesthesia has been 
obtained the pneumothorax needle attached to a syringe con- 
taining salt solution is slowly and carefully introduced at an 
angle of about 85 degrees (Fig. 64, B). At intervals the 
plunger of the syringe is carefully withdrawn in order to obtain 
any evidence that the needle has entered a blood vessel (Fig. 
64, B). As the needle reaches the parietal pleura there will 
be a sense of resistance which is lost as it passes into the pleural 
space; in some instances the point will be felt “scratching” 
against the lung (Fig. 64, C). The syringe is then detached 
to allow air to enter the pleural space which may occur as a 
result of the negative pressure; then the syringe is reattached 
and the plunger “pulled.” If bubbles rise in the column of 
fluid it is certain the needle is in the pleural space (Fig. 64, 
C). The needle is then ready for connection with the pneu- 
mothorax apparatus (Fig. 65). 

THE USE OF THE APPARATUS 

The Initial Pneumothorax. — In using Samuel Robinson’s 
apparatus (Fig. 66), bottle “B” is elevated, valve “P” turned 
parallel (open) with the wood back, and valve “M” moved to 
the vertical position (closed) ; valves “K” and “L” are then 
opened (horizontal and vertical positions respectively) in order 
to bring the manometer and the pleural cavity into communica- 
tion; with these positions the bottle system is completely 
shut off. 

With the pneumothorax needle in the pleural cavity and 
connected with nipple “H” of the apparatus the water column 
wOl rise in the manometer and show oscillations of negative 
pressure. This indicates a free pleural space and air may be 
introduced with safety. Under no circumstances should air 
be given if there are slight negative and positive oscillations or 
no greatly sustained negative pressure as such readings suggest 
that the needle is in the pulmonarj' tissue. To introduce air. 
valve “K” is moved to the vertical position ("closed) and v’alve 
“jM” turned to the horizontal plane (opened). This shuts off 
the manometer and brings the pleural cavity into communica- 
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oir m hnttle “A ” The -water column in bottle 

“B” -will gradually descend as it enters bot > 
placing air irom bottle “A” into tlie pleural cavity The rate 
ol flow is governed by the height ol bottle B. \ abe K 
may be kept open during the entire treatment so as to obtain 

oscillations in the manometer. 

After introducing 25 cc. of air, valve “M should be closed 
and valve "BL” opened. This stops the flow of air and toe 
manometer v.iU record the intrapleural pressure. After noUng 
toe oscillations and if the intrapleural pressure is still nega- 
tive a further small introduction of air should be given as pre- 
viously. These steps are repeated until the patient has received 



I'jp 06. — Samuel Robinson^s artibdal pneumothorai apparatus. 


iiiTwcen 100 and 200 cc. of air. The treatment should be 
^topped at any time if the patient complains of pain or short- 
ness nf breath, regardless of the pressure and how much air 


ha- Iwen introduced. In cases showing tension pneumothorax 
(hie to an excessive introduction, some of the air should be 
lenioved with a special syringe it is inadvisable to use the 
pneumotiiorax apparatus for this purpose. 

I'ollowing the initial pneumothorax treatment it is im- 
port ant to examine the padent fluoroscopically and preferably 
in the s.-itne position as was used for the introduction of air 
\\ ith the lionrontal examination the pneumothorax caxdty will 
h. ile.aily v.su.ahzed. then if the padent is placed in the up- 
••ic.n p.MUen. the air uill shift to a localized position in toe 
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upper part of the chest. Thus, it is possible to exclude the 
presence of adhesions; if adhesions are present, the air will 
remain in the original pneumothorax pocket. This study is 
also valuable for determining any possible displacement of the 
heart and mediastinum. 

Refills. — ^After the pleural surfaces are definitely sepa- 
rated, all subsequent introductions of air are known as “re- 
fills.” If Samuel Robinson’s apparatus is to be used it is set 
up as previously and the readings are taken after each intro- 
duction of 50 or 100 cc. After bottle “B” has been emptied, 
bottle “A” should be raised and bottle “B” lowered so that 
the water wiU be siphoned into bottle “B”; the passage may be 
started by connecting bulb “F” to nipple “H” and giving one 
or two compressions; then bottle “B” is raised and bottle “A” 
lowered, which makes the apparatus ready for use. The treat- 
ment is stopped when the pressure becomes approximately 
minus 2 or neutral or up to plus 2 ; experience shows that com- 
paratively few patients do well if high pressures are used. If 
the pneumothorax pressure is excessive, some of the air should 
be removed; a special syringe^^ or a decompressor^' may be 
convenient. 

A selective pneumothorax will be obtained most fre- 
quently if small introductions are given every three or four 
days at first, then increasing the intervals to one week, and 
gradually to ten days or longer. All patients should be flu- 
oroscoped before treatment. In bilateral pneumothorax cases 
the air may be introduced into each pleural cavity on the same 
day or alternated. If a positive pressure is used on one side, 
the other should be definitely negative. Every attempt should 
be made to maintain a normal position of the mediastinum. 

DANGER SIGNALS IN ARTIFICIAL PNEUMOTHORAX THERAPY 

MacKay^® has described the immediate dangers to the 
patient during the administration of artificial pneumothorax, 
stating that while the accidents are probably unavoidable they 
are frequently serious and sometimes fatal. Of these the most 
serious is air embolism, due to the introduction of air into a 
pulmonary' vein. It is suggested by a lapse of consciousness, 
signs of shock and of cerebral involvement. Sudden severe 
pain in the chest with dyspnea is a strong indication of spon- 
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taneous pneumothorax, the result of an injury to lung. 
Pleural shock is apparently less common; it may be ^elated to 
a vasovagal reflex. Cocke^'* believes that a progressive fall in 
blood pressure and pulse rate, with gradual loss of conscious- 
ness, flaccidity, a disturbance of reflexes, sweating, slight clonic 
movements of the face, upper limbs and trunk, are suggestive. 
Pleural effusions may occur as delayed reactions and are often 
attributed to high intrapleural pressures. The complications 
of bilateral pneumothorax are essentially the same as in the 
unilateral type except that spontaneous pneumothorax is apt 
to be more common; laughing and loud talking place undue 
strain on the lungs and are factors in some instances. 


THE MANAGEMENT OF ARTIFICIAL PNEUMOTHORAX CASES 

Regardless of the striking results in artificial pneumo- 
thorax cases the usual hygienic-dietetic-rest regimen should be 
continued. Appearances and symptoms may be confusing, 
especially when the physical signs are absent as in a well-col- 
lapsed lung. It is perhaps a safe rule that the patient without 
toxic manifestations may sit in a chair two months after a 
satisfactor}^ collapse has been obtained and begin to walk 
slowly for short periods six months later. The blood sedimen- 
tation test is considered to be an index of the activity of the 
lesion and should be used in all doubtful cases. The intervals 
between treatments and the amount of air to be introduced 
depend upon the degree and type of collapse, and the general 
effects. It is an ideal plan to strive for a selective collapse. 

In patients who fail to improve with collapse therapy two 
cau'^es should be considered; (1) Is the affected lung being 
properly collapsed? (2) Is there a spread to the opposite 
lung? With an unsuitable collapse pneumolysis may be ad- 
visable. This operation requires special training and cases 
vhould be referred to a competent surgeon. Some cases will 
eventually require thoracoplasty. Processes that develop in 
tlu opimsite lung, despite a satisfactory^ collapse of the origi- 
n.ally tivated lung, should be considered for phrenic naralvfis 
... .■.ruimal |.ncu,n.„l,oras. Oleolhora.x may be of valufin 

'a.!i.',‘-i„r w development of 


In b: 


i-al inilmonary tuberculosis with 


an unsatisfactory col- 
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lapse of the affected area the use of abdominal compression^^ 
or phrenic paralysis as a supplementary measure may be 
valuable.^® 

INDICATIONS FOR TERMINATING ARTIFICIAL PNEUMOTHORAX 

Artificial pneumothorax should be discontinued because: 
(1) of a complication on the affected side, as for example, 
recurring spontaneous pneumothorax or pleural effusion; (2) 
a spread of the disease to the opposite lung in which collapse 
measures are inadvisable; and (3) uncontrolled infection of the 
affected lung. Some cases terminate themselves due to the 
formation of adhesions in spite of the most exacting artificial 
pneumothorax treatments. 

The voluntary reexpansion of the lung should be considered 
as follows: (1) minimal cases treated successfully for two 
years; (2) moderately advanced cases without marked cavita- 
tion after four years’ treatment; (3) far-advanced cases witli 
cavity formation, after five to seven years. All reexpanding 
cases should be followed closely with physical examinations 
and the a:-rays. If there is any question of activation the 
pneumothorax should be reinstituted. It is usually advisable 
in long-treated cases to consider thoracoplasty, rather than 
to resort to further pneumothorax. • 

In evaluating the results of artificial pneumothorax it be- 
comes evident that the proper selection of cases, knowledge of 
the mechanics of respiration, and a carefully regulated medical 
regimen play an important part in the results. Artificial pneu- 
mothorax is not a procedure for haphazard use; it has limita- 
tions and is not without danger. It should not be considered 
in any sense as a substitute for general measures; there is far 
more involved than simply the introduction of air into the 
pleural cavity. 
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DIAGNOSIS AND TREATMENT OF HYSTERICAL APHONIA 
AND THE DIAGNOSIS OF MALINGERING IN THESE 
CASES 


Hysterical aphonia is one of the most common forms of 
psychogenic paralysis. In order to understand the term it is 
first necessary to define these ivords. By hysteria is meant 
a condition characterized by changes in mood or affect, ivith 
alterations in character or personality and with physical or 
somatic manifestations. Every case of hysteria usually has 
all of the above characteristics, although one of them pre- 
dominates and gives the characteristic coloring to the clinical 
picture. In aphonia of hysterical nature, it is the difficulty 
in talking which overshadows the clinical picture, although the 
other manifestations are also present to a lesser degree. The 
term “aphonia” signifies an “absence of voice.” This term 
is not entirely correct in the designation used because, as a 
matter of fact, there is usually a hoarseness or whispering 
t\^1e of speech rather than a complete absence of all vocal 
manifestations. When even the whispered voice is absent 
the term “absitheria.” which has been coined by Dr. Chevalier 
Jackson, is applied. 


To understand the mechanism of the problem we must 
give a brief resume of the present-day conception of hysteria 
Hysteria is regarded as a “flight into disease.” It is usually 
an ineffectual but a determined effort on the part of the pa 
tiem m escape from reality. It represents the best solution 
Un adjustment that he can make. Usually the effort is poorly 
earned out and tlte plan is frequenUy infantile, and is often 
an un,p:K., hie one. but u is a purposive effort notwithstanding. 



1212 


N. W. WINSELMAN 


The physical manifestations are the result of repression in 
the unconscious of unpleasant experiences which are prevented 
from reaching consciousness because of their painful associa- 
tions. Every hysterical symptom has a definite meaning and 
no therapy can be successful without recognizing this basic 
fact. It is true that the symptoms may defy direct inter- 
pretation but usually the significance and the psychogenic 
origin can be detected by “probing” beneath the surface. It 
may require hours of work with the patient before the inter- 
pretation of the condition is correctly made. 

If the above tenets are correct, then an aphonia of hyster- 
ical origin must have as its basis an unconscious or uncon- 
trollable desire on the part of the patient to prevent audible 
speech. The reason for this is not identical in every case, as 
will be illustrated. 

REPORT OF CASES 

Case I. — ^An insight into the mechanism of hysterical 
aphonia is afforded by a woman of forty-five, who was studied 
many years ago at one of the local hospitals. Her chief com- 
plaint was an inability to speak above a whisper. She was a 
clinic patient and was emaciated and showed the terrific strain 
of life. On account of her ignorance it was impossible to 
analyze her by the usual methods and no cause for the loss 
of voice cotild be uncovered. Various methods of treatment 
then in vogue were tried but without success. It was finally 
determined to try the effect of light etherization. It was 
argued ‘that possibly during the excited stage of anesthesia 
the patient would cry out and if the crying could be continued 
until consciousness returned the speech mechanism might be 
restored to normal. The patient was willing to cooperate and 
light anesthesia was induced. As predicted the patient began 
to mumble during the excitement stage and finally cried out 
rather suddenly in an extremely loud tone, “God damn you, 
John, I won’t call you.” The anesthesia was immediately 
stopped. The patient was crying and talking at the time that 
she regained consciousness and her speech was restored to 
normal. 

With the patient’s statement as a clue and \w‘th the pa- 
tient’s cooperation, it was rather easy to reconstruct her stoiy. 
Her husband was a drunkard and many times came home late 
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and intoxicated. In the morning it was necessary to call him 
many times before he was able to arouse himself sufnciently to 
go to his work. It was her practice to have the entire breakfast 
prepared prior to calling him. It was not unusual for tiie 
husband to quarrel with his wife and occasionally strike her 
for no apparent reason. She suffered many body and facial 
bruises as the result of his temper in the morning. She told 
us that on one occasion her nose was broken. She eventually 
became extremely fearful about awakening him because it 
would mean verbal abuse at least and sometimes physical 
\nolence. In view of the fact that her children came down 
to breakfast at the same time it was impossible for her to run 
to the second floor to call him but it was necessary to yell to 
him on several occasions before he would be awakened. With 
the onset of the aphonia, of course, she was unable to call her 
husband. She noted that since her loss of voice her husband 
had been more solicitous. 

In an analysis of a case of this sort the underlying mech- 
anism is veri'^ clearly brought out. The patient’s hatred toward 
her husband as the result of his abuse can be very easily sus- 
pected from even a superficial study. Her desire not to 
awaken him in the morning was a very natural one. She, 
therefore, assumed the only defensive mechanism that she 
could to prevent arousing him in the morning. This served 
a double purpose. It incited a little sjnnpathy in him and 
was a defense against* calling him in the morning. It was 
however, not a rational procedure because their livelihood was 
(Midangcrcd. 

.\ case of this sort is frequently easily cured of the pre- 
senting symptom of aphonia but the underlying family situa- 
tion is not relieved thereby. 


Case II.— A priest, aged fifty-five, was referred by D 
t he\ aher Jackson. His chief complaint was inabUity to soea 
.above .a whisper. _ He had been in charge of a large chLc 
in an adjacent city for manv vears. His work K • 

teroKiing and he had develop'ed an implicit faith in V ^ •“ 

Ho ocod as cooasSor and i a 

IM-opU'. He would help them with their businpcc ^ 

>«■ -s ,oa„d ,,o„, 
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depression he was asked to sign notes for two members of his 
congregation. He had done this on so many previous occa- 
sions that he did not hesitate. The depression came and both 
of the men for whom he had signed the notes lost heavily in 
their business ventures. Both disappeared from the city 
within a period of two weeks without leaving their forward- 
ing addresses. It was, therefore, necessary for the priest to 
make good on both notes. When he came to see us he was 
paying small amounts to the bank every month for these notes. 
As the result, of these deaUngs with people who had professed 
faith in religion, he had lost his belief in human beings and 
in religion in general. He, therefore, found his enthusiasm 
gradually waning and became more and more discouraged in 
his dealings with human beings. Suddenly an aphonia devel- 
oped which was a means of escape from duties that were 
gradually becoming odious to him. 

His aphonia was easily relieved by strong suggestion, re- 
enforced by faradic stimulation, but his faith in religion was 
still shattered. It has been several years since he has fully 
recovered his speech, but he tells me that he is unable to put 
into his work the enthusiasm that he did prior to the develop- 
ment of the aphonia. 

Case III. — A school teacher of thirty was referred by 
Dr. Chevalier Jackson because of difficulty in speaking. 
In a detailed survey of her life these factors stood out. She 
lived in a small town; and her parents were at odds with each 
other. She did not live at home because of the family dif- 
ficulties. Her family insisted on her telephoning them every 
day. She was ashamed of what was going on because of the 
scandal that was caused by her parents’ marital difficulties. 
She also felt that it was spoiling her matrimonial chances. She 
was also a Sunday school teacher and she felt somewhat 
abashed to talk on religion and conduct to her Sunday school 
class in \dew of everyone’s knowledge of her own family dif- 
ficulties. She was ashamed to go out into public places. The 
conditions preyed on her mind to such an extent that she 
became seclusive. With the onset of the aphonia, however, 
her one problem was solved, although her other problem of 
earning a livelihood was jeopardized. 
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Assured by Dr. Jackson and his staff that there was no 
oreanic difficulty associated with her loss of voice, it was vepr 
easy to effect an almost immediate relief of the aphonia by 
strong suggestion. Frank discussion of her problem had the 
effect of giving her a different outlook on the entire situation. 
She left Philadelphia completely relieved of the hysterical 
sjmiptom and with an indifference to her family problems be- 
cause of her realization that she herself was not to blame for 
the dissensions between her parents. 


Case IV. — Mr. W. was referred by Dr. Chevalier Jack- 
son because of aphonia. The patient was a minister. He also 
did a great deal of singing and talking. He had been engaged 
in this type of work for about twenty-three years and had had 
no difficulty until approximately two years before we saw him. 
He noted gradually that it required more and more effort for 
him to speak. He was compelled to give up his work in Feb- 
ruary of 1935 because he found that he was unable to speak 
above a whisper. He consulted many throat specialists and 
was told by some that he had laryngitis. No improvement 
resulted from a great deal of treatment, including local appli- 
cations, and osteopathic and chiropractic adjustments. He 
found that when he was singing as a guest in another city 
his speech was improved but in his own church his difficulties 
became markedly intensified. With this clue the family situ- 
ation was gone into very carefully. He confessed that there 


was considerable difficulty with his wife. She was sexually 
frigid. About ten years before the onset of his difficulty, his 
wife engaged a boy of sixteen to help with the housework. 


He was not suspicious of the boy until a few years later when 
he came upon him and his wife suddenly and found them em- 
bracing and kissing. His wife’s excuse was that her feeling 
for the boy was that of a mother. It was only after consid 
i-rable wrangling that his wife permitted the boy to be dis- 
chargi'd. She kept in communication with him for a period 
..I years. The palienl's mother-in-law, who was 

l.vme >v„h rtem, tad frequently warned him about kr dauT- 
lerr imuhhty. .\(ter the boy left the house he proceeld to 
.l.-eanl the entire matter from his mind, but iLr his s.is 
t— a- became directed attainst a man * liTat^ng dit 
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Acuities with his own wife. On several occasions the patient 
found his wife in rather compromising situations with this 
man, for whom she admitted a great deal of sympathy in view 
of his marital difficulties. She planned and made trips to New 
York with him and many gifts came to the house from this 
man. There was no doubt in his, mind that his wife was 
maintaining a clandestine affair. 

During the time while he was away from his home his 
mother-in-law would occasionally write him letters airing her 
suspicions to him about her daughter. This would have the 
effect of disturbing him to such a point that it interfered with 
his work. Gradually his speech difficulty became so great 
that he was unable to carry on his work and remained at home 
doing odd jobs not connected with church affairs. 

It was not difficult to relieve this patient of the presenting 
S3Tnptom of aphonia, but it was extremely difficult to acclimate 
him to what was going on at home. There was financial dif- 
ficulty because of his inability to work and, in addition, his 
children were suffering because of the tense family situation. 
The patient has since left Philadelphia and has gone to a 
distant city to do another type of work not associated with 
the church, which does not demand vocal exertion. His wnfe 
is not with him. 

A differentiation from malingering or feigning is necessary 
in every case of hysterical aphonia. To state glibly that hys- 
terical aphonia is the result of an unconscious repression and 
malingering a conscious one does not help in their clinical 
differentiation. It is true that most persons tend to exaggerate 
their complaints and particularly so when the question of com- 
pensation comes into play. This, however, is not malingering 
in the psychiatric sense. The true malingerer consciously tries 
to simulate signs and symptoms for the purpose of monetary 
gain or to evade responsibility. The fundamental psychologic 
distinction is that the malingerer consciously attempts to de- 
ceive while in the hysteric the manifestations are unconsciously 
determined and beyond his control. IMutism is a much more 
common form of malingering than is aphonia. A careful sur- 
vey of the entire clinical picture ^vill usually suffice to make 
a distinction, although at times even the most expert may be 
baffled. 
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As a general rule the malingerer is not anxious for medical 
examination because, he fears detection. The hysteric, on the 
contrarjf, usually welcomes medical study. Frequently the 
malingerer can be caught off guard when he believes he is not 
being watched. It is not infrequent for the person to talk 
when he is npt aware tliat he is being observed medically. 
A hysteric cannot be caught “off guard” in this way. 

A great many psychologic ^Tricks” have been devised to 
“catch” the. malingerer. During the World War it was not 
uncommon to find malingering in the drafted men. Psycho- 
logic tricks were devised to confuse the person during the test 
such as dropping a coin in back of the person who claimed 
deafness; two-colored glasses when blindness in one eye was 
claimed, and so on. 

A thorough knowledge of the neurologic and psychiatric 
manifestations and thorough study of the patient will serve 
as the best differentiating medium between hysteria and 
malingering. 

In the treatment of hysterical aphonia a sharp distinction 
must be made between the treatment of the presenting symp- 
tom, the aphonia, and the treatment of the underlying condi- 
tion, the hysterical personahty. 


In the treatment of the aphonia the therapist must have 
a combination of tact, art, self-assurance and, last and least, 
knowledge. Yet with all of this the inaccessibility of the 
ivauent himself may prevent a good result. There is no doubt 
that the personality of the therapist plays a tremendous role 
in the treatment. That actual knowledge is not a requisite 
can be judged from the excellent results obtained by quacks 
in the treatment of conditions of this tjqje. 


I'he tact of the therapist is shoum by his handling of the 
patient. The patient will resent any suggestion by doctor or 
relative that his condition is “imaginar>^” It often provokes 
greater resentment and renders the problem much more dif 
Ueult. If not impossible. A complete study of the patient must 
be made m order to convince him that his problem has been 
taken serioudy. Tins will include a detailed history consisting 
... .nd pfydmtric study aud a very cardh physical 

. vt.n.na ,™, 1, bo cxplaiued to the patient that Ae fS 
....u o, an organic nature is found to account tor the 
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symptoms does not mean that he is not ill. It must also be 
carefully explained to the patient that a nervous disease is like 
any other illness and it requires treatment for its relief. It is 
wise, at times, when the patient is intelligent, to give him an 
insight into the mechanism of hysteria and explain the role 
played by the various emotional factors. This will dispel for 
the patient the fear that his condition is entirely the result of 
his imagination. An error is often made to concentrate the 
patient’s attention on somatic conditions. To claim that an 
aphonia is the result of “laryngitis” is to give the patient a 
self-satisfying explanation for his complaints. No local instru- 
mentation or operation should be suggested because they only 
tend to perpetuate symptoms which should be easily removed 
by psychotherapeutic measures. 

The method and means of therapy will vary with the in- 
dividual therapist. Any therapeutic measure which promises 
relief is indicated and justified. There is no objection to the 
use of medicaments, electricity or hypodermic injections, pro- 
vided the physician realizes that he is using these as sug- 
gestive measures to influence the patient psychically. No two 
patients can be treated alike. The therapist must realize, 
however, that he cannot expect the medication or other sug- 
gestive measure to clear up a severe mental conflict or to ad- 
just some family situation. 

Suggestion plays the major role in the treatment, but the 
susceptibility of these patients to suggestion has been over- 
emphasized. It is true that a symptomatic cure of hysterical 
aphonia can easily be accomplished with suggestion alone, but 
we should go beyond this. For immediate relief of the pre- 
senting symptom, strong suggestion or even hypnosis may be 
employed, but the goal is to find the forces which have caused 
the repression. One should not be satisfied with the clearing 
up of the hysterical manifestation but should probe into the 
mechanism of the condition, without subjecting the patient to 
a prolonged psychoanalytic procedure. It is necessary in most 
cases to complete the study and give the patient an insight 
into the mechanism of the problem as quickly as possible. 
The personality defect must also be subjected to minute in- 
vestigation and must be corrected if at all possible. It is to 
be stressed that most of the patient.s ran be treated in one’s 
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office without interruption of their rouUne of work. This is 
also a veri^ important point because not only must the pa- 
tients’ time be occupied, but also they are earning enough to 
take care of their obligations. They also have impressed on 
them the fact that they are not sick enough to stop their^work. 

It must be recognized that the patient had made a flight 
into disease” as a means of solving what to him had^ become 
an intolerable situation. All the facts of his difficulties must 
be obtained so that the therapist will know the conditions 
from which the patient is making an escape. A frank discus- 
sion of his problem is essential. It must be realized that the 
therapist is unable to adjust family difficulties or financial 
reverses, but he can reeducate the patient to reconsider his 
problems and to readjust himself - to conditions. It is mani- 
festly impossible for the therapist to correct an erring wife, 
as in Case IV, or to cure the alcoholic cravings of the husband 
of our first patient. Sufficient time should be taken with the 
patient to go over the entire situation, to make the patient 
more satisfied with his lot, to try to get him to seek other 
outlets for his energies, and to take an interest in otitside 
affairs. A good many of our patients have been school teachers 
who have reached the age where marriage is a forlorn hope. 
To hold out hope to patients of this sort for matrimony is 
wrong, but to educate them to be satisfied with their lots is 
essential. 


.\s a rule a prolonged psychoanalysis is not indicated in 
these cases. While intensive anatysis revealing the basic psy- 
chogenic factors may be desirable in certain cases of hysteria, 
it is unneccssaiy' and frequently undesirable in the great major- 
it\ of these hysterical individuals who show but one symptom 
of that disease. At no time should the patient be accused of 
not (h'sinng to get well because it indicates a poor understand- 
ing on the pan of the doctor. Even when this is suspected it 
should be made part of the psycliotherapeutic procedure and 
not the topic for argument or accusation. 


As the patient's entire life is reviewed before us we can 
requently gtve_ the patient a little insight into his onm prob- 
leat by appropriate hints during the recital. This is freouentlv 

pan of the therapeutic procedure and is of value in Llping 
the jiatu-m to solve his problem. neipmg 
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My own procedure in a case of hysterical aphonia is to 
obtain a detailed history from the patient at the first consul- 
tation. A great many significant facts can be uncovered in 
the first interview, but at times repeated interviews are neces- 
sary before the complete story can be obtained. The entire 
sequence of events leading to the loss of voice can frequently 
be disclosed in the course of five or six interviews. During 
this time treatment for the somatic symptom is undertaken 
after a thorough physical study. As a rule these cases have 
been referred by laryngologists who have completely ruled out 
any organic involvement. Strong suggestion is given and aug- 
mented when necessary by faradic stimulation of the muscles 
of the throat. As a rule complete relief of the aphonia has 
been obtained in the course of two or three treatments. Our 
most difficult cases have been those who have had a peculiar 
grunting type of speech rather than a true aphonia. This con- 
dition might more appropriately be called “hysterical dys- 
phonia.” This has usually become so deeply ingrained that an 
actual habit has been established of talking in this peculiar way. 

In the meantime, the rest of the interview is taken up with 
delving into the history to determine the psychogenic factors 
responsible for the condition. In our experience sex has not 
played the dominant role. A very frank discussion with the 
patient is often conducive to a marked change in the patient’s 
attitude toward his own problems. I try to get the patient 
to view his own condition from an impartial angle and will 
frequently ask him to give advice to someone else under the 
same conditions. It has usually not been necessary to resort 
to intensive psychoanalytic measures because the aphonia has 
most often followed close upon the precipitating situations. 

As a rule our results in the treatment of hysterical aphonia 
have been excellent. In 1 or 2 cases seen within the last 
two or three years where relief of the symptoms has not oc- 
curred promptly, prolonged psychoanalytic treatment in other 
hands has also been unsuccessful. Best results are obtained 
in cases where the aphonia has been present but a short time. 

As already stated, those cases with the grunting or “bearing- 
down” tj^pe of speech are the most resistant, and particularly 
so if the condition has been present for months or years prior 
to therapy. 
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GONORRHEA IN WOMEN 

I SHALL outline in this discussion some important points 
in the diagnosis and treatment of gonorrhea in women. Theo- 
retic consideration will be avoided as much as possible so that 
this outline may serve as a safe and practical guide which can 
be followed by every physician who would undertake treat- 
ment of this important and serious condition. Gonorrhea of 
the internal genitalia will not be considered except in a 
prophylactic way and no thought will be given to gonorrhea 
in the preadolescent female. 


ACUTE GONORRHEA 

Gonorrhea may be an acute diffuse infection of the ex- 
ternal genitalia when observed early in its course, or it may 
be a latent or chronic infection when observed late in its course. 
The acute stage of gonorrhea is usually easy to diagnose by 
a complete histoiA' taken from the patient or her consort, and 
an examination of the parts affected. Very often the patient 
susiH'Cts the condition and will tell you the source of her in- 
fection. The usual histoiyr is that exposure occurred from one 
to seven days before the simiptoms were observed. 

'I'lie symptoms of acute gonorrheal infection are often mild 
and not diaracteristic. There is some irritation about the 
external genitalia with burning and itching; if the urethra is 
infected there will be some dysuria; if the Bartholin’s gland 
i< infected there may be pain. A vaginal discharge may be 
prevviu, but it has verx- little significance so far as a specific 
vymiMom is concerned. The sxnnptoms may be so transitory 
that they have escaped the notice of thp ,._i 


esaaped the notice of the patient unless some- 
thim: (Hcurs whicli calls her attention to her 
I'otidiruin. 


slightly unusual 
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The examination of the patient is the most important part 
of the consultation. Before the description of the examination 
is given, I shall discuss briefly some of the habits of the gono- 
coccus and the reaction which it produces in its host. 

The gonococcus is a gram-negative diplococcus first de-' 
scribed by A. Neisser in 1879. It is recognized in smears taken 
from the infected areas when stained by the Gram technic or 
some modification of it. The smears contain pus cells and the 
gonococci appear as two bodies like coffee beans with oppos- 
ing flat surfaces with some organisms grouped inside of the 
pus cells and others free in the smear. The intracellular 
organisms are most significant. 

The habit of the gonococci is to thrive on moist epithelial 
surfaces of the columnar t3^e. For this reason the general- 
ized infection about the genitalia persists for only a short while 
and usually complete subsidence of it has occurred within two 
or three weeks. The infection finally localizes in the urethral 
glands, Bartholin’s gland, and the endocervix. Because these 
glands and the endocervix are lined by columnar epithelium, 
and because the areas drain badly, the infection persists in- 
definitely in them. 

Examination of the Patient. — The patient is arranged 
for gynecologic examination on a suitable table. The bladder 
should have been emptied before the examination is under- 
taken. By this means the urethra will have been cleared of 
epithelial cells and degenerated pus cells. With good light 
the vestibule of the vagina is examined for any evidence of 
infection. Skene’s tubules, the urethra, and Bartholin’s ducts 
are minutely inspected, and after a thorough investigation of 
the parts, the secretion is removed from the vestibule of the 
vagina and from the urethral glands, and transferred to a 
clean glass slide by means of a wooden or metal applicator. 
The applicator should not be wmapped with cotton because of 
the confusion which the cotton fibers may cause in the study 
of the smear. These stained smears are studied at the time 
of the examination by the physician himself, or under his per- 
sonal supervision. The presence of pus cells in smears taken 
from these areas is ver\' significant of a gonorrheal infection 
either acute or latent, and if the examination is done carefully, 
the gonococci will almost surely be found. Many organisms 



1 


gonorrhea in women 


1223 


will be seen if the infection is recent, and only a few 1 
infection has been of long enough standing to have linnted 
itself. If the gonococci are found in smears from the vestibule 
of the vagina and urethra, no further examination is necessary 
to make the diagnosis, and a more complete examination may 
spread the infection from the external genitalia to the endo- 
cervix which may be free of the infection. 

Treatment of Acute Gonorrhea.— The treatment of 
acute gonorrhea is based on two premises, the first to manage 
the patient so that her infection will localize in the urethral 
glands, the endocervix, and Bartholin’s gland; the second, to 
prevent so far as possible the extension of the infection to the 
fallopian tubes and the pelvic peritoneum. These aims may 
be accomplished usually by the following plan: a simple sed- 
ative should be given the patient, such as phenobarbital, 
% grain, and sodium citrate, 30 grains, every four hours; this 
mixture vlll alkalinize the urine and prevent some of the dis- 
comfort of which she may complain. Local treatment should 
consist of keeping the parts clean with some mild antiseptic 
soap and a vaginal douche of bicarbonate of soda (tablespoon- 
ful to 1 quart of warm water) once or twice daily. The douche 


should be given uith the patient in the supine position with 
her hips slightly elevated and the water container placed 24 
inches above her body. High-pressure douches are absolutely 
to be avoided. Specific directions should be given the patient 
to avoid all tNqres of physical exertion or activity which would 
increase intravaginal pressure, such as coitus, dancing, swim- 
ming, diving, hea\w lifting, and sexmal stimulation. Topical 
applications of antiseptics to the infected areas should be 
avoided because of the danger of causing an extension of the 
infection to the internal genitalia, and because the antiseptics 
may inhibit the natural reaction of the tissue to the infection 
(lur aim in the management of these patients is to aid them 
and their own forces to overcome the acute infection Good 
food, identy of re.^t. and thorough elimination from the bowel 
are a necessan.- adjunct to this routine. 

After a few weeks or longer of this routine the acute in 
1 have bccomf btcnl, the ’wiU have sX 

a,„l ,1„. pat, cat tv.ll not be conscious ot her trouble 
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In treating acute gonorrhea in women as outlined, we have 
recognized that it is essentially a self-limited infection and 
that our whole problem in the acute stage is to make the diag- 
nosis, and to prevent as far as possible the extension of the 
infection to the internal' genitalia. 

LATENT OR CHRONIC GONORRHEA 

Latent or chronic gonorrhea is the type of infection which 
is most often seen. It is the term used to describe the infec- 
tion after it has localized in Skene’s tubules, urethral glands, 
Bartholin’s gland, and the endocervix. The infection in these 
focal areas may persist indefinitely unless very active means 
are used to destroy it and, as long the infection persists, the 
patient is infectious to herself and to her consort. 

Diagriosis. — The diagnosis of latent gonorrhea is quite 
difficult at times, especially when there is no known back- 
ground of an acute infection. Smears should be made of the 
secretions taken from the urethra and from the cervix after 
the bladder has been emptied. To obtain smears from the 
urethra, it is massaged vigorously against the under surface 
of the symphysis and the expressed secretion transferred to 
a glass slide. If no organisms or pus cells are observed in the 
smears taken at the first examination, it should be repeated in 
twenty-four hours. Very often the trauma produced by the 
first examination \vill cause enough tissue reaction so that 
twenty-four hours later organisms or pus cells can easily be 
discovered. The presence of pus cells in the smears taken 
from the urethra is very significant of a latent gonorrheal in- 
fection and if one is persistent enough and thorough in exam- 
ining the smears, gonococci are almost sure to be seen. Smears 
of the secretion from Bartholin’s gland should also be secured 
and studied in the same manner. 

The smears from the cervix should be taken with the ut- 
most care. The cerv'ix is ex-posed and all of the vaginal secre- 
tion gently cleaned from the portio, and the secretion from 
the cen,'ical canal transferred to a glass slide by means of an 
un\\Tapped wooden applicator. The presence of pus celts in 
the smears indicates an endocervicitis which may be gonor- 
rheal in origin. The gonococci are sometimes quite difncult 



gonosksea in women 


1225 


to find in the latent cases, but usually with care an occasional 
organism can be discovered. A good working premise is that 
a latent endocervicitis which accompanies a latent infection 
of the uretliral glands is gonorrheal and tlie infection must 

be treated accordingly. , , i j 

Treatment. — The Skene’s tubules and the urethral glands 

are isolated with small probes and located very carefully be- 
fore anesthetizing the urethra. A cotton-wrapped applicator 
saturated with a 10 per cent solution of cocaine hydrochloride 
is then applied to the urethral canal for five minutes. After 
the urethra has been properly anesthetized either a small tip 
cauteiy', or the electrode of a diathermy generator, is inserted 
into the isolated tubules, and each tubule is then coagulated. 
Complete healing of the coagulated area occurs in about 
twenty-one days after which a careful search for other foci 
about the urethra should be made and, if any are found, de- 
stroyed in the same manner. 

At the time of the treatment of the urethra, the cervix is 
exposed and the infected endocervical tissue is destroyed. 
Tins may be accomplished by simple cauterization, coagula- 
tion. or endocer\dcal resection. No anesthetic is required for 
cauterization or tissue coagulation of the cervix; however, an 
anesllielic is nccessatyf for endocervical resection. Cauteriza- 


tion of the endocervix is by far the most easily accessible means 
<-( treatment but does not always seem to be so adequate as the 
other procedures. The reason, perhaps, is that not enough of - 
the endocerc'ical tissue can be destroyed without the occur- 


r<-nce of stenosis. Tissue coagulation seems to be a very 
sati'-factoty method. The electrode should be about 2 mm. 
in diameter', the current used should be adjusted so that 
( arlionization and loo deep destruction of tissue do not oc- 
<vu ami the whole circumference of the cervical canal coaeu 
hired for ahr.ut three quarters of its length. Endocervical 
legation may be undertaken and accomplished by the method 
. iMiilud and popularized by Hyams. or it may be done bv 
tin- operation described by Sturmdorf. Both of thecp mAft, a 

occ„.e6. The, ^ 

■ I. e,. room aid a general anesthetic 'and 
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The treatment of Bartholin’s gland when it becomes neces- 
sary is sometimes a difficult problem. As a rule an abscess 
develops which must be incised and drained. If the whole 
of the gland has been destroyed by the infection, the area 
closes by granulation and no residual infection remains. If 
part of the gland remains, however, after the infection and 
the duct is closed, another abscess may form or a Bartholin’s 
cyst may develop. • 

After destruction of the focal areas of infection, the pa- 
tient should be instructed to carry out the same routine as 
prescribed for acute gonorrhea. The treated areas should be 
examined once or twice weekly, and if the slough seems to 
be preventing drainage of the parts, it should be separated very 
carefully. 

A profuse offensive discharge follows these treatments in 
about four days, and some bleeding may occur when the slough 
separates. These symptoms may persist for ten days, and 
may cause the patient considerable anxiety. They are, how- 
ever, the natural sequence of the treatments and can be man- 
aged usually without difficulty by warning her to anticipate 
them. 

Complete evolution of the treated areas occurs in about 
four weeks. The treated Skene’s tubules and urethral glands 
are replaced with fibrous tissue and their location is covered 
with squamous epithelium. The destroyed endocervix is re- 
placed largely with squamous epithelium of the vaginal type. 
During evolution of the treated area of the cervix, there is a 
potential danger of stenosis occurring. This, however, does 
not occur frequently unless the treatment has been too vigor- 
ous or of a fractional type. If it should occur, its management 
becomes a problem which cannot be considered here. 

Diathermy Treatment. — Diathermy treatment to in- 
crease intravaginal temperature must be mentioned as a means 
of treating endocer\'ical infections. The methods are varied 
and some have considerable merit. The so-called “Elliott 
douche” and the short-wave diathermy machine wdth a special 
vaginal electrode are among the procedures used for this pur- 
pose. These are special appliances, however, and their use m 
the treatment of latent gonorrhea is not sufficiently standard- 
ized to be outlined for general use. 
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PROOF OF CURE 

To know when patients are cured and when it is safe for 
them to resume sexual relationship is the most important ob- 
ligation one assumes in the management of gonorrhea in women. 
The disease can be cured and we must have some standard for 
proof of cure. The conventional standard for proof of cure 
based on the absence of the gonococci in three sets of smears 
taken at different intervals is very unreliable because occa- 
sional organisms, which could easily be missed in a very care- 
ful examination of smears, might well be responsible for a 
new infection in the individual or her consort. Cultures for 
the gonococci are not practical because of the contaminating 
organisms in the material secured for culture. The comple- 
ment-fixation test is not sensitive enough to determine lower 
genital infection. 

The method to determine cure, which is applicable in most 
cases, is one which I have used for a long period of time 
in my own work. I have been able to check on it a number 
of times and have come to regard it with considerable con- 
fidence. The method is based on the premise that the secre- 
tion from a noninfected urethra, Bartholin’s gland, or cervix 
contains no pus cells. The reaction of these areas to the gono- 
cocci is an inflammatoiyf one, and the secretions will therefore 
contain pus when infection is present. Smears are made at 
intervals of the secretions taken from these focal areas with 
considerable care, and each smear is examined for pus celk. 
If the smear contains pus cells, I presume that the patient is 
not cured, and further treatment and observation are necessary 
Conversely, 1 presume tliat if pus cells are absent in the smears 
taken from these areas, no inflammation is present and the 
liatient is no longer infectious. This whole course of treatment 
and ob'^ervation will require considerable time, very often six 
luonihs or more. 


U o iU ix O 

1 l.:nv outlined methods of treatment of gonorrhea in 
""V,, '';7 conceptions: 

1. ha\ the acute difiuse infection is self-Iimited 
1 hat inieciion of the fallopian tubes ^ * 

''--'Cd in nroansu;:S,“\?t™ P- 
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ment is undertaken in the acute attack and if the patient is 
directed to avoid physical activities which increase intra- 
vaginal pressure^ 

3. That the focal areas of infection can be destroyed in 
latent gonorrhea. 

4. That the absence of pus cells in the secretion from the 
lower genital tract is the best proof that these patients are no 
longer infectious and therefore are cured. 
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PRACTICAL ASPECTS OF VITAMIN B DEFICIENCY 


Recent investigation of vitamin B deficiency carried out 
in this clinic has yielded information of importance to the 
practicing physician. From experience obtained in such study 
it is believed that a moderate deficiency of vitamin B is by no 
means rare; that clinical evidence of such deficiency can be 
recognized as a characteristic syndrome, and that the factors 
vvhich predispose to the development of such deficiency are 
many and more varied than previously realized. Most of the 
information concerning the properties and functions of vita- 
min B has been obtained in the chemical and biologic lab- 
oratories and it is from these sources that the ultimate 
understanding of its physiologic role will come. It will be a 
long time, hoivcver, before this t^^ie of information is avail- 
able in such form as to be of practical importance in clinical 
PK'dicine and, in ihc meantime, it has seemed desirable to 
study the clinical aspects of vitamin B deficiency under as 
('anliilly controlled conditions as possible. 

It is now known from biologic experiments that vitamin B 
iv. n(U a simple substance but is composed of several different 
fracti(»nv. The best-defined fractions are as follows; 

Vitamin lU— concerned chiefly with the integrity of ner- 
vous tiv.ue and probably acting as a catalyst in cellular oxida- 
xhn\ t^roces>us. 


\uaniin B, (G)~\vhich is now subdivided into the h 
l.nvuv.:: lactcflavinc-necessan^ for normal growth f 

v.tuv.nn b, -which prevents dermatitis in animals, and ( 
l-^u;.c.;.,.puv.nuve factor-important in human pellagra 
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Vitamin B4 — concerned with the integrity of nervous tis- 
sue and probably important for normal bone-marrow function. 

Knowledge obtained by a study of these separate fractions, 
made chiefly with animals, does not account for all of the func- 
tions of the vitamin B complex as observed in human beings 
and it is, therefore, with the role of the complete vitamin B* 
complex that the clinician is now concerned. Much informa- 
tion has been circulated, chiefly by commercial houses, con- 
cerning the functions of vitamin B in humans. Many of these 
claims are extravagant and result in misapplied therapy. They 
arise from two general sources of error. First, results obtained 
from animal experiments, designed to test the effect of one 
of the separate fractions of vitamin B in a specific animal, 
have been applied uncritically to human beings; secondly, 
erroneous impressions are often gained from inadequately 
controlled observations on patients. It is only through very 
careful control of the environment of the patient and through 
prolonged observation that any adequate new information can 
be obtained on nutritional subjects of this type. It is the aim 
of this communication to give briefly proved facts concerning 
vitamin B deficiency in humans and to show by the presenta- 
tion of certain representative cases how this information has 
been of assistance in treatment of patients. These observa- 
tions have been confined to adults. 

CLINICAL MANIFESTATIONS OF VITAMIN B DEFICIENCY 

Symptoms and physical signs of mild vitamin B deficiency 
have been ascertained^’ - through prolonged study of patients 
subsisting on a diet of known composition. The changes en- 
countered were referable chiefly : ( 1 ) to the gastro-intestmal 
tract: (2) to the nervous system; (3) to the blood and, in 
certain instances, (4) to the cardiovascular system. 

1. Gastro-intestmal Phenomena. — The tongue is usually 
involved first, becoming sore sometimes without alteration m 
appearance, or there may be redness or lo.ss of papillae un- 
accompanied by unusual sensation. Changes in the tongue 
have been noted as early as twenty-one days after beginning 
a diet deficient in vitamin B and have always preceded the 

• The term '’vitamin B" is UR'd in thi.- communication to denote tin 
entire B comple.c; individual fractions are referred to .n-parately 
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development of other gastro-intestinal symptoms which are, 
characteristically, heart burn, a sense of fulness in the abdo- 
men, loss of appetite and either constipation or diarrhea. 
These symptoms are accompanied by roentgen evidence of 
altered tone in the gastro-intestinal tract, the stomach becom- 
ing atonic and the small intestine displaying irreplar areas 
of increased and of decreased tone. No characteristic altera- 
tion in the gastric acidity has been demonstrated. The ab- 
sorption of protein from the intestinal tract has been studied 
in one patient and evidence of impairment obtained. Other 
investigators* have associated ulceration of the gastro-intes- 
tinal tract nath deficiency of vitamin B. There is convincing 
evidence^ that ulceration of the intestinal tract takes place in 


animals subsisting on a diet deficient in vitamin B, but, al- 
tliough manifestations of deficiency certainly are frequent in 
patients suffering from such conditions as colitis, it is difficult 
to be certain whether destruction of the intestinal mucosa is 
the result or the cause of the deficiency. 

2. Neurologic Phenomena. — Paresthesias, particularly in 
the lower extremities, are an early complaint. Unless the de- 
ficiency is corrected these are followed by objective neurologic 
signs, the earliest of which is impairment of vibratory sense in 
the toes. The duration of the perception of vibration is at 
fir>t decreased and later the sensation is lost. 

Susceptibility to fatigue is an early symptom which appears 
at api)rnximalcly the same time that paresthesias are first felt 
and changes noted in the tongue. 


s Hematologic Changes.— It has been possible to dem- 
onMrate alterations in the peripheral blood indicative of im- 
l.airc'd bone marrow function in pregnant womem whose con- 
vunipiiun of vitamin B was inadequate to meet the require- 
nwntv of late pregnancy. The anemia resembled in everv' 
nup..rtam respect the macrocytic anemia of pernicious ane- 
n^u^ and tropical macrocc'tic anemia ' 

a l.istor,- of Uaoma are freqoentlv 

''U u in the loNver extremities. ^ 

A Edema aud Cardiovascular Phenomena.-Edema 

tu. been a prommern finding in the patients studied ItTs 
^-ompanuh Iw c.rdiovascular or renal changes sufficient 
u, alrhoo,,,. eerfaio insunces, asso^S 
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with decreased, serum protein, it is not strictly dependent on 
the serum protein level. 

Cardiovascular' changes are variable and never striking. 
The majority of patients complain of dyspnea on exertion and 
a certain number of them have shown a persistent tachycardia 
which has been associated ■with roentgen evidence of prom- 
inence of the pulmonary artery. There are no characteristic 
electrocardiographic changes. The marked cardiovascular 
signs in severe deficiency, i. e., loss of peripheral vascular tone, 
hypotension and right-sided heart failure,®’ ” are well known 
but should not be expected in cases ojf mild deficiency. 

There are at present no satisfactory clinical tests'"’ “ 
which indicate the presence of early vitamin B deficiency, and 
the physician must, therefore, make the diagnosis from the 
manifestations listed above. It is apparent that no one of these 
indicates specifically the presence of deficiency, but it is, rather, 
the occurrence of the syndrome as a whole which suggests the 
condition. The clinician should be cautioned against attrib- 
uting isolated phenomena to deficiency of this nature since it 
has been our experience that, although the severity of the 
different manifestations varies among individuals, no manifes- 
tation, later satisfactorily proved to be due to vitamin B de- 
ficiency, has occurred entirely independently of the others. 

REQUIREMENTS FOR 'VITAMIN B 

The vitamin B requirement of man varies according to 
certain kno^vn factors and also to some as yet unidentified ones. 
Thus a diet which may be adequate for one man will be quite 
inadequate for his neighbor, depending upon individual re- 
quirements. For this reason, in order to determine the like- 
lihood of a person developing vitamin B deficiency, although 
it is necessarj' to know the approximate vitamin content of the 
diet, such knowledge alone will not suffice. 

The minimum vitamin B requirement of a normal indi- 
vidual theoretically v’aries directly according to his w’eight 
and to his total metabolism.* Thus if a man’s weight and hi^ 
basal metabolic rate remain constant, his vitamin B require- 

• The Con pill formula'^ by n hich the theoretical vitamin li rffjuircment 
may bo calculated in term.‘ of milliar-m c-quiNatlent- of citamin fi I'ec belo-' 
fi; ntamin B calories = 0 00002S4 Cm. 
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ment 2vill var,- directly according to the number of calories 
he eats every day. These theoretical requirements have been 
corroborated by a study of the diet of alcoholics showing signs 
of deficiency^® and by observation of a group of pregnant 
women whose dietary content of vitamin B was known.- In 
these women signs of deficiency developed when increase in 
weight resulted in theoretical requirements for vitamin B 
which exceeded the dietary intake. It has been found, also, 
that pregnant women who display a predilection for high 
caloric foods which are low in vitamin B, and so increase their 
caloric intake excessively, are predisposed toward the devel- 
opment of vitamin B deficiency (Case I) . There is some evi- 
dence,' also, that if the chief source of calories is in carbo- 
hydrate the patient is more likely to develop deficiency than 
if the fat content of the diet is high. For some as yet un- 
explained reason fat spares the vitamin B," permitting the 
more effective use of a small quantity of the vitamin. 

The normal individual’s minimum vitamin B requirement 
can be determined with fair accuracy; the optimum is less well 
defined. From animal experiments'® it may be inferred that 
this is somewhere about five times the minimum and it has 
been our ex'perience that the average person who has shown 
signs of vitamin B deficiency, but who is otherwise normal, 
can be relieved of deficiency and maintained in excellent health 
by this dosage. 

There are many factors which increase the individual’s 
vitamin B requirement above the normal and predispose him 
to the development of deficiency. Thus anything which in- 
creases the basal metabolic rate; hyperthyroidism (Case II) 
or fever will increase the need for vitamin B. Excessive 
nuisctilar work, by increasing the total metabolism, increases 
th<- vitamin B requirement. Excessive caloric intake or ex- 
ce-ive carbohydrate intake, as noted above, will increase the 
d.mand for vitamin B. Unusual gain in weight will result in 
. valences of deficiency' if tlie vitamin content of the diet is 
not mcr.'ab«l proportionately. This is probably the chief fac- 
loi in t he increased demand for vitamin B during pregnanev 
:dtlunmh altered endocrine function may plav a foie ifsome 
y. t unexplained way. The fact that eridence of vitamTn B 
u-.icy dueb not occur more frequenUy among the maf- 
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nourished is probably due to a combination of low total caloric 
intake and reduced body weight. It has been our experience 
that age plays some role in altering the vitamin B require- 
ments. Elderly people, especially women, frequently show 
evidence of deficiency when the diet is apparently adequate 
(Case III). Whether this is a failure of absorption from the 
intestinal tract or is associated with some altered endocrine 
function is as yet undetermined. The effects of surgical pro- 
cedures upon the development of signs of deficiency have been 
of particular interest to us. We have noted frequently that 
certain patients, who preoperatively show few or no signs of 
vitamin deficiency, following operation develop frank defici- 
ency. There are several possible explanations for this fact. 
Fever increases the vitamin B requirement and in an individual 
whose vitamin intake has for any reason been impaired prior 
to operation, fever occurring postoperatively may result in 
very rapid development of deficiency, particularly if the intake 
of food is inadequate during this time. Thus, surgery of the 
gastro-intestinal tract is most often followed by evidences of 
vitamin B deficiency, the subjects of such surgery frequently 
having had a minimal vitamin intake prior to operation, viz., 
pyloric stenosis patients, or having suffered failure of absorp- 
tion of the vitamin through prolonged diarrhea: cases of coli- 
tis (Case IV), terminal ileitis, tuberculosis, etc., and such 
surgery often being followed by prolonged periods of inade- 
quate food intake. 

Decreased absorption from the intestinal tract will result 
in deficiency even in the face of adequate vitamin intake. Any 
prolonged diarrhea, regardless of the cause, is likely ultimately 
to result in deficiency. Any decrease in the available absorb- 
ing surface of the intestine will produce the same result. 
Alteration of gastro-intestinal secretions may influence the 
efficiency of absorption of vitamin B. We have noted that 
patients with achlorhydria frequently show evidence of de- 
ficiency even when the dietary intake is adequate fCase III)- 

SOURCES OF VITAMIN B 

1. Dietary. — It is important that the clinician know the 
chief dietarv' sources of vitamin B. .As has been pointed out. 
however, the vitamin content of the diet does not alone deter- 
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mine whether a given patient will develop vitamin B deficiency. 

A casual analysis of the diet may, therefore, lead to an erro- 
neous impression unless the other factors which may induence 
the development of deficiency are kept in mind. It should 
be emphasized also that the concentration of the vitamin in a 
given food is important and simple qualitative analyses are 
often misleading. For example, while dried milk is an excel- 
lent source of vitamin Bi, in whole milk the concentration 
of the vitamin is reduced to one seventh of that in the dry 
state and milk as ordinarily consumed, therefore, becomes a 
relatively poor source of the vitamin. It is important also to 
realize that the vitamin content of foods varies, in the case 
of animal foods, according to the diet of the animal and, in 
the instance of vegetables, according to the soil and atmos- 
pheric conditions. The vitamin B content of yeast, for ex- 
ample, varies enormously depending upon the type of yeast 
and the conditions under which it is grown. For these reasons 
it is desirable, when vitamin B deficiency is suspected from 
clinical evidence, to administer the vitamin in the form of 
preparations of tested potency. 


The chief dietary' sources of vitamin B may be found listed 
in detail in various texts,^*’ but if the following foods are 
kept in mind as the major sources of vitamin B in the average 
diet, they will serve as a fair working basis; liver, pork, kid- 


ney, beef, salmon, eggs, nuts, oatmeal, tomatoes, asparagus, 
artichokes, lima beans. Yeast and wheat germ are, of course 
the richest sources of vitamin B, but since they are rarely in- 
rludc'd in the average diet they can hardly be considered 
dietary sources. In general, the various fractions of the vita- 
n\in are found in the same foods with the follondng exceptions; 
liver 1^ an excellent source of vitamins Bo and B4 but con- 
tain negligible quantities of vitamin Bi; egg white is also rich 
in Uj without demonstrable amounts of Bj. 

Tlu' ideal diet, then, from the standpoint of vitamin B 
leiiuirement is one which contains the calculated normal total 
nmul-er of calorics ^ approximately 20 calories per pound for 

i». umc,- do requirement. This latter 
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figure can be calculated from the Cowgill formula but in gen- 
eral will be covered if the individual consiunes liberal quan- 
tities daily of at least three of the rich sources of vitamin B 
listed above. 

2. Special Sources. — ^As has been stated, if vitamin B 
deficiency has developed as indicated from the clinical signs, 
it is wise to employ immediately one of the special sources, 
the potency of which has been ascertained. 

Much use is made of the term “units of vitamin B” in 
advertising commercial sources of the vitamin. In determin- 
ing the dose of these substances it is important to know the 
value of the units in which the potency of a given preparation 
is reported. The “Sherman unit”* is the one most frequently 
employed and refers to the amount of special vitamin Bi or B 2 
preparations necessary to maintain normal growth in rats.^^’ 
Although, as has been seen from the foregoing discussion, it 
is impossible to make any accurate generalization concerning 
■ the amount of vitamin B required by patients, it can be said 
that probably a safe minimum amount to include in the diet 
of the average adult is not less than 1000 Sherman unitsf and 
the optimum will be approximately five times that amount. 
The special sources are as, follows: 

(a) Yeast . — This is the most adequate source of the B 
complex. There are many commercial preparations of yeast 
on the market. In selecting one of these the clinician should 
remember that brewer’s yeast is a very much more potent 
source of the vitamin than baker’s yeast and thus a smaller 

* other units sometimes employed in listinc the potenc}' of vitamin B 
preparations are:^ 

1. “Pigeon unit” — the amount of Bi necessary to cure pigeons of poly- 
neuritis. This unit contains ten times the amount of Bi in the Sherman unit 

2. “International unit” — the amount of \4tamin Bi contained in 10 mg 
of standard substance kept at the National Institute for Medical Re^arch, 
London. This unit contains four times the amount of Bt in the Sherman unit 

3. Cowgill milligram equivalent — the amount of Bi contained in I mg 
of a standard yeast powder. One milligram equivalent contains one fifth the 
amount of Bi in a Sherman unit. 

t Sherman units have been worked out only for vitamins Bi and B-- 
The dose of a substance should be calculated so that a minimum of IOC/) unit' 
of either fraction is given. In such a dose it can be assumed that other 
fractions are included in adequate minimum amounts unless the substance 
known to be poor in some fraction. 
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quantity of material from this source ivill answer the patient’s 

^^^The following brewer’s yeast preparations have been used 
extensively in experimental work and their potency in all essen- 
tial fractions of vitamin B assured;* 

1. Yeast- Vitamin Powder (Harris).— A minimum dose of 
this substance is 5 Gm. and the probable average pptimum is 
25 Gm. or approximately 3 level tablespoonfuls daily -t 

2. Vegex (an autolyzed yeast preparation known also as 
Marmite). — A minimum dose of this substance is 40 Gm., or 
5 teaspoonfuls daily. 

{b) Wheat Gerui.— This substance is, next to yeast, the 
most complete source of the B complex. It is, however, richer 
in vitamins Bi and B4 than in vitamin B2. Bor this reason, 
when used in cases that show evidences of deficiency it is wise 
to employ a supplement which is rich in vitamin B2. 

The wheat germ preparations which have received experi- 
mental investigation are: 

1. Bemax — 40 Gm. or 9 tablespoonfuls of this substance 
are required daily to supply the minimum of 1000 Sherman 
units of vitamin Bi. 

2. Vitavose — 76 Gm. of this substance are required daily 
to supply the minimum of 1000 Sherman units of vitamin Bi. 

( r ) Liver and Liver Extract . — ^Liver is an excellent source 
of vitamins B2 and B^. All extracts prepared for use in 
pernicious anemia contain these vitamins. Liver extract is 
equally effective when administered parenterally or by mouth 
but since it contains comparatively little vitamin Bi this should 
be given sejrarately. 


Liver extract No. 343 (Lilly) has been used experimentally 
as an efiectivc source of vitamin Bo. VTien given orally 20 
ton. constitute the minimum dose. Intramuscularly 2 cc of 
the standard extract daily have been effective but some patients 
require a. much as 10 cc. daily to relieve signs of deficiency 
t<n I uaimn />, is now available in the pure, crystalline 
x-nn. It IS prepared by tlie Merck Company und^r Se trade 
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name “Betabion” and by the Winthrop Company as “Betaxin.” 
It is equally effective when administered intravenously or 
when taken by mouth; 0.5 mg. constitutes the minimum dose 
of this substance and the probable optimum is 2.5 mg. 
Although there is some evidence that certain neurologic lesions 
are relieved by the administration of this substance alone, in 
the present state of our knowledge it is unwise for the clin- 
ician to depend entirely upon this substance for relief of the 
manifestations of vitamin B deficiency. 

(e) Lactoflavine . — This substance has been prepared in 
pure, crystalline form. It apparently contains a growth- 
promoting factor which is a component of vitamin Bs- Like 
all the special preparations of separate elements of the vitamin 
B complex this substance is at present of value chiefly for ex- 
perimental purposes and should not be employed by the clin- 
ician as the sole agent in the treatment of clinical deficiency. 

■\\Tien special sources of vitamin B are employed it is neces- 
sary to consider whether oral administration will be effective. 
If there is reason to believe that absorption from the gastro- 
intestinal tract is impaired, or if the patient’s requirement is 
so increased that he is unable to take the vitamin in sufficient 
quantity by mouth to meet his needs, then parenteral adminis- 
tration is indicated. Liver extract and crystalline vitamin Bi 
administered parenterally to the same individual in adequate 
dosage probably will supply all the necessary fractions. 

CASE REPORTS 

Case I. — V. W., twenty-one years of age, a white female, 
was admitted to the maternity ward on December 2, 1936, 
nine months’ pregnant, complaining of easy fatigue, sore 
tongue, heart burn, headaches, dyspnea on slight e.xertion, 
edema of the ankles, and a sense of numbness in the toes. 
Blood pressure 132/100, pulse 85, red blood cells 3,220,000. 
hemoglobin 61 per cent (Sahli), serum protein 5.3 Gm. per 
cent. Urine; specific gra\’ity 1.020, albumin 0, casts 0. There 
was marked edema about the ankles, tongue was red wth some 
loss of papillae at the edges, vibratory" sense was irnpaircd 
over the toes. It was found that while the patient’s diet hat 
been quantitatively adequate her appetite had been excessive 
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and she had taken a preponderance of carbohydrate foods. 
She weighed 165 pounds, this being 13 pounds m excess 0 
her normal weight for that period in pregnancy. She was put 
on a weighed diet of 3000 calories containing 300 Gm. of car- 
bohydrate and given 30 Gm. daily of Yeast-Vitamin Powder 
(Harris). She improved steadily and was discharged on De- 
cember 17, symptom free, without abnormal physical signs, 
blood pressure 130/80, pulse 70, red blood cells 3,980,000, 
hemoglobin 70 per cent, serum protein 6.4 Gm. per cent. 
Urinalysis was negative. 

This case is presented as characteristic of a number of 
pregnant patients recently encountered in whom excessive gain 
in weight, excessive total caloric intake, or a preponderance 
of carbohydrate foods in the diet have resulted in the appear- 
ance of clinical signs which respond to vitamin B therapy. 
Certain of these signs sometimes resemble those of the so- 
called “toxemia of pregnancy.” Further study of these two 
conditions is necessary to determine in how far there is a com- 
mon etiologic factor. 


Case II. — F. C., fifty-four years of age, a white female, 
was admitted to the surgical service on January 5, 1934. On 

•-vf c.. V.,-. 5 K A 


set of typical symptoms of hyperthyroidism in August, 1933, 
vir... tremors, sweats, weakness, loss of weight. In November 
sire suffered an attack of “grippe” and, following this, in addi- 
tion to the continued SNmiptoms of hyperthyroidism, she began 
to complain of the following which were prominent symptoms 
on admission: anorexia, epigastric discomfort, alternating 
convtijiatton and diarrhea, sore tongue, dysphagia, shooting 
t>:dns in the lower extremities, swelling of the ankles, and con- 
Mdi-rable mental confusion. On admission blood pressure 
no -t 2. pulse 120. weight lOD pounds (normal, I44) basal 
mctalxdic rate + 65 per cent, red blood cells 3,500,000 ’hemo 
g ohm 02 per cent serum protein 6.5 Gm. per cent. She was 
nlnmudy rxtremcly ill. irritadonal, showed evidences of 
turn ked pagln loss. The tongue was veiy^ red, smooth and was 
. wruc Fd nuh a coarse tremor. The thyroid was slightly 
Imecd and dmuscly nodular. The heart was diffusely LSged 
t tarhyc.irdia there were no electrocardiographic 
l.ccay:no..s were scattered over the lower extremes 


I U’At 
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and there was pitting edema about the ankles. Marked mus- 
cular weakness, increase in the tendon reflexes, ankle clonus, 
and aphonia were present. It was thought that she was too 
iU fpr surgery and there was some question whether, judging 
from the complicated symptomatology and physical findings, 
all of her difficulties could be attributed to h 5 q)erthyroidisni. 
A neurologic diagnosis of amyotrophic lateral sclerosis was 
considered possible. On January 17 vitamin B therapy in the 
form of 30 Gm. daily of Yeast-Vitamin Powder (Harris) was 
begun. On January 24, improvement was noted and by 
February 16 the patient was very much stronger, appetite was 
good .and gastro-intestinal symptoms, including diarrhea, had 
subsided. The tongue was normal in appearance. Edema 
was relieved. Pains in the extremities were no longer com- 
plained of, aphonia was completely relieved, and, except for 
continued muscular weakness and tremor, the neurologic find- 
ings were normal. The patient failed to gain in weight, how- 
ever, and the typical signs of hyperthyroidism continued. The 
basal metabolic rate remained between 40 and + 60 per 
cent. At this time, through a misunderstanding, vitamin 
therapy was wthdrawn and by March 20 all of the findings 
originally noted had returned. All forms of standard medioil 
therapy for the treatment of hyperthyroidism were given, in- 
cluding roentgen ray therapy, without improvement in the 
patient’s condition. On April 7, 1934, right lobectomy was 
performed and on May 18, 1934, the left lobe was removed. 
Followdng these procedures the patient’s basal metabolic rate 
became normal and, without further treatment of any kind, 
she quickly returned to normal in every respect. When last 
seen on May 21, 1936, she weighed 164 pounds and was en- 
tirely normal. 

This case is presented to show the increased demand for 
\'itamin B in hyperthyroidism as evidenced by the appearance 
of the t}q)ical clinical manifestations of vitamin B deficiency, 
which were controlled by administering vitamin B in adequate 
quantities, even though the basal metabolic rate remained 
elevated. When the metabolic rate returned to normal the 
patient remained free of evidences of vitamin B deficiency on 
an average intake of that substance. 
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Case III.— S. K., thirty years of age, a white male, was 
admitted to the medical ward on October 1, 1935. The patient 
had always been a “finicky eater,” for the most part eschewing 
animal foods, but had remained essentially well until Septem- 
ber, 1935, when he suffered what appeared to be an attack of 
acute gastro-enteritis. Diarrhea resisted all local therapy, how- 
ever, and when admitted, he presented the typical picture of 
ulcerative colitis. From October to January all standard 
measures for the treatment of this condition were without 
success and by this time the patient had developed definite 
edema of the ankles and serum protein was 3.8 Gm. per cent. 
At this time the patient suffered an attack of acute appendi- 
citis and at operation a ruptured appendix was removed. 
Almost immediately following operation he began to vomit, 
diarrhea increased and became bloody, edema became exten- 
sive. A prolonged febrile course ensued and on February 4 
it was necessary again to operate for a pelvic abscess. Follow- 
ing this surgical procedure the vomiting became uncontrollable, 
edema increased still further, the tongue became red, smooth 
and sore. An erythematous dermatitis appeared on the dorsa 
of both forearms, he complained of pains in both lower ex- 
tremities and his vibratory sense, at first impaired, was soon 
lost in both lower extremities. He appeared to be in a mor- 
ibund condition. At this time vitamin B therapy was begun 
in the form of liver e.xtract No. 343 (Lilly), 5 cc. intramus- 
cularly daily; Yeast-Vitamin Powder (Harris), 21 Gm., and an 
esiu-cially prepared wheat embryo extract, 25 cc. (525 Sherman 
units), by mouth daily. Improvement began in two weeks at 
which time vomiting was controlled and the tongue became 
normal in appearance. Gradually the other signs subsided 
until, at the end of eight weeks edema was gone, serum protein 
wav 4.2 Gm. per cent, neurologic examination was negative 
and there were no neurologic complaints. Dermatitis had sub- 
v.de(l 1 1, ere had been a gain in weight of 10 pounds and ex- 
cept fur some loosene.^s of the stools, he was apparently norinal 
•Ml VI amin therapy was withdrawn and on May 24 1936 he 

wav allowed to return home on his regular diet •’ j 

>.«■ -VB, nnd previously noted returned He las 
-VO ,1„. l,„.p.,ol aeain i„ September at rvhich time hTs 
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condition was as described in February. Before therapy could 
be instituted one of the ulcers in the colon perforated and the 
patient died of general peritonitis. 

This case is presented to show that in an individual, whose 
vitamin intake had apparently been just adequate to meet 
ordinary requirements, the occurrence of an acute diarrhea, 
accompanied by decreased absorption from the intestinal tract, 
was sufficient to precipitate a state of deficiency. This de- 
ficiency did not become definite, however, until following sur- 
gical procedures which were accompanied by decreased intake 
of food and by fever. At that time the characteristic evidences 
of vitamin B deficiency became manifest. Parenteral and oral 
administration of vitamin B resulted in slow improvement. The 
patient remained well until vitamin therapy was withdrawn 
when, probably due to a combination of inadequate vitamin in- 
take and inadequate absorption, the result of permanent damage 
to the intestine, a state of deficiency again developed. It is, of 
course, a matter for speculation whether this man could have 
been kept in good health by continued administration of 
vitamin supplements but from experience which we have had 
with subsequent cases of colitis, it would seem wise to continue 
this form of therapy indefinitely. 


Case IV. — F. S., sixty-one years of age, a white female, 
has been seen in the Gastro-Intestinal Section at intervals since 
1933. She had complained of vague epigastric discomfort for 
about fifteen years prior to coming to the Section. For the 
past six years she had complained of weakness, vertigo, sore- 
ness of the tongue and recently of a feeling of numbness and 
cramps in the calves of the legs at night. She had noticed 
slight swelling of the ankles in the last few months, dyspnea 
and a peculiar pallor of the skin. These symptoms, though 
not incapacitating, made it difficult for her to do her daily 
work. Blood pressure 112, 80, pulse 65, red blood cells 4,600,- 
000, hemoglobin 86 per cent, serum protein 6.8 Gm. per cent. 
On examination, waxen pallor of her skin was noted and there 
were several ecchymotic areas scattered over the lower ex- 
tremities. There was definite edema about the ankles. No 
abnormalities were detected on examination of the heart. 
Electrocardiogram was normal e.xcept for the bradycardia. 
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The tongue Tvas red and smooth. Gastric analysis revealed 
achlorhydria with histamine. Roentgen examination 0 e 
gastro-intestinal tract disclosed no abnormalities. Vibration 
sense was not perceived in the lower extremities. She was 
first given Yeast-Vitamin Powder (Harris), 30 Gm. daily, in 
October, 1933. Improvement began in two weeks and at the 
end of the month she was relieved of the symptoms which had 
brought her. to the hospital. The tongue became normal in 
appearance, edema disappeared and vibratory sense returned 
in the lower extremities. The yeast has been continued to the 
present, with intervals in which it has been withheld always 
being accompanied by a return of the original symptoms. As 
long as the yeast is taken in the above dosage the patient is 
maintained in average good health. There has been no altera- 
tion in gastric acidity during the period of observation. 

This patient is characteristic of many of her age and sex 
whom we have encountered with similar symptomatology and 
who have been relieved by the therapy employed in this in- 
stance. In many of these patients achlorhydria has been a 
finding, although not invariably so. 
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ESSENTIAL PENTOSURIA 

To diagnose pentosuria correctly is a matter of practical 
importance since patients presenting this anomaly are fre- 
quently mistreated for diabetes mellitus. Recent studies would 
indicate that the occurrence of pentosuria may not be as ex- 
ceedingly rare as it had been formerly presumed. Individuals 
with pentosuria present no known symptoms by which the ex- 
istence of this error of metabolism might be suspected, and 
tiie recognition of the condition depends entirely upon the re- 
sponse of a given urine to certain appropriate tests. Employ- 
ing a simple test which contributes to the identification of the 
jrentose, /-xyloketose, and which can be easily made in the course 
of the routine examination of urine, Englewitz and Lasker* 
were enabled in 1933 to add 12 cases of pentosuria to the ap- 
proximately 100 cases which had been previously reported in 
the entire literature. Within the past year Lasker, Englewitz 
and Lasker- have extended their studies to include observa- 
lion< on 41 pentosurics. Moreover, these authors report that 
lllathenvick ha? discovered 31 additional cases of pentosuria 
in the analy.d? of 130.9S5 specimens of urine submitted to the 
Metropolitan Life Insurance Company for examination. A 
leant discovery of pentosuria in a patient and in 3 other 
.mniber? of the patients family has prompted us to comment 

eo.'idhi'nr " ^ diagnosis of this 

SVMMARV OF THE HISTORY AICD PHYSICAL EXAMINATION 
OF THE PATIEKT 

■ ' -"race becaiise of bumtag 
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on urination and enuresis since infancy. The enuresis was so 
severe that the act of walking usually resulted in an incon- 
tinence of urine. 

Physical examination revealed an ■ essentially healthy girl 
about 20 per cent above her ideal weight. A cystoscopic ex- 
amination showed a low-grade diffuse inflammation of the blad- 
der mucosa and an abnormally enlarged and thickened internal 
sphincter. The diagnosis of mild diffuse cystitis of undeter- 
mined etiology and a congenital malformation of the internal 
sphincter was made. 

After her admission to the ward it was found that prac- 
tically every specimen of her urine examined reduced Bene- 
dict’s solution. The concentrations of blood sugar, obtained 
after fasting and after the ingestion of glucose, were within 
the normal limits and the excretion of sugar appeared to be 
unaltered by changes in the composition of the diet. These 
findings led to an investigation of the nature of the urinary 
sugar, which was later identified as the pentose, l-.xyloketose. 

It may be noteworthy that the parents of the patient are 
first cousins and that one of her brothers is a deaf-mute. 

The early literature of pentosuria has been reviewed by 
Garrod in his excellent monograph on “Inborn Errors of 
Metabolism.”^ In brief, the discovery of pentosuria came only 
a few years after the discovery of the existence of sugars of 
the pentose group. In 1887 Killiani showed that arabinose, 
the sugar obtained from gum arabic, which had previously 
been classified as a hexose contained only 5 carbon atoms in 
its molecule. Shortly afterward it was shown that xylose, the 
sugar obtained from wood, was also a pentose and that many 
vegetable structures contained polysaccharides of high molecu- 
lar weight, kno^vn as pentosans, which on hydrolysis yield the 
aldopentoses, /-arabinose and d-xylose. 

The first case of pentosuria was described by Salkowski 
and Tastrowitz^ in 1892. Analyzing the urine of a morphine 
addict these workers coincidentally found that the urine con- 
tained a sugar the osazone of which had a melting point be- 
tween 157' and 158' C. and was soluble in hot water, in 
contrast to the osazone obtained from glucose which had a 
higher melting point and was relati%'ely insoluble in hot water. 
The crj'stalline structure of both osazones was similar. The 
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low melting point of the osazonc snggestcrl to tlm?e invt-- 
tigators that the sugar present in their patients vinne v.ar a 

^^"ATother cases were reported it was soon recognized that 
two types of pentosuria existed, an alimentary and an c>'en- 
tial pentosuria. The alimentary U-pe was found without any 
associated error of metabolism. Von Jaksclv demon.=tratcd 
that when unfermented fruit juices containing arabino^c. .^uch 
as cider, were ingested in large quantities by certain individ- 
uals, the urinary excretion during the following t\vcnt\-fnnr 
hours frequently yielded tire pentose, arabinose. On the other 
hand, in essential pentosuria the excretion of the pentose was 
unrelated to the composition of the diet and the disorder 
occurred almost entirely in the Jewdsh race, and mostly in 
males. 

Essential pentosuria is generally regarded as a harmless 
and symptomless condition. After reviewdng the literature. 
Margolis*’ pointed out that of the 44 cases reported with ade- 
quate clinical histories up to 1929, approximately one fourth 
suffered from headaches and three fourths were psychoneii- 
rotic. Garrod in his studies suggests, however, that racial 
temperament and the fact that most of the individuals with 
pentosuria had been under treatment for diabetes might be 
contributory factors in accounting for psychoneurotic symp- 
toms. There is no reason to believe that the presence of pen- 
tosuria decreases the span of life. 

In the older literature almost every known pentose has been 
described as occurring in the urine of pentosurics. Horvever, 
since Levene and La Forge’s' studies in 1914 and Hiller’s^ 
studies in 1917, in almost all of the cases of essential pentosuria 
thoroughly studied Lxyloketose has been the pentose found 
although racemic arabinose also has been reported. In ali- 
mentary^ pentosuria the responsible sugar is generally regarded 
as arabinose. ^ 


The source of /-xyloketose excreted in the urine is unknown 
Vhen xwlose is injected into dogs about 65 per cent is ex- 
creted unchanged, whereas when /-xyloketose is inierte^ nm 
S to 14 per cent is excreted unchanged Fro™ T ^ 
menL^ Greenwald" concluded that /-^loketose^n he 
ohzed in the body. Moreover, Englewitz and LaskerM^d^a 
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pentosuric 5 Gm. of f-xyloketose isolated from his omi urine 
and found that the amount of the pentose excreted within the 
twenty-four hours after the ingestion was only 0.5 Gm. more 
than .the usual excretion. They concluded that an individual 
with pentosuria can either utilize or destroy /-xyloketose when 
it is administered by mouth. 

Chemical theory demands the existence of 8 aldopentoses 
and their 4 corresponding ketoses (Table 1). Of the 8 aldo- 

TABLE 1 
Pentoses 


Aldoses (— CHO) 

1 

Ketoses (CO) 

1 

(/-ribose (-) /-ribose (-f-) 

(/-(irahinose f-) /-arabinose (4-) 
/f-Ivxose r-) |/-lyxose (-1^ 

|^/-riboketose| [/-riboketosej 

1 

^/-xylose (-1-) /-xylose (— J 

[/-xyloketose f — )| /-xyloketose (-}-) 


d and / forms 
related to 

(/-glyceric aldehyde (+) /-glyceric aldehyde (-) 


pentoses 7 are known, /-xylose apparently having not been 
isolated. Of the ketopentoses, so far as we are aware, only 
/-xyloketose has been obtained in the pure state. It should be 
pointed out that the prefixes d and / given in Table 1 do not 
indicate the direction of optical rotation but refer to the spatial 
configuration of the molecule as related to the d and / forms 
of glyceric aldehyde.* In the early literature confusion in 
terminolog}'^ exists so that /-xyloketose is sometimes referred 
to as d-x}doketose. The signs + and — refer to dextro- and 
le\'orotatory properties respectively. Thus, for e.xample, 
/-xjdoketose is dextrorotatory. 

In Table 2 are given tests by which pentosuria may be 
differentiated from glycosuria. The pentoses are not ferment- 


* It has been arbitrarily aerreed upon to desiznate sugars with the uroupin" 

jj Q Qpj as belonzinz to the d series and the enantiomorphs HO— C^H 

CHjOII CH.OH 

as belongini to the / series 
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TABLE 2 

DirrERENiiA-noN of Pentosuria axo Gi.vcosupia 



1 

Pcnl05uri.A. 1 

Glycosuria, 


f-x>dokcl05C. 

(/^arabino?c. 

Glucose. 


0 1 

0 1 

-U 

6 

roscUcs; ncc<llts 
dc.^lro 

Ordnol HCl (Bial) 

-b 

4* I 

Osazotics 

needles ] 

needles 

Ontiml actK’^tv ........ 

dcxlro 

156^-100" C. 

d" 

inactive 

il, P. osazones ... . 

Reducing ^ies: 

(o) Boiling 

4- 

210' C, 

4- 

(b) 50° C. foT 10 minutes. . . 

(c) after bromination 

Glucose tolerance 

1 ^ 

.1 normal 

0 

0 

1 normal 

0 

0 

diabetic or normal 


able. The addition of HCl to pentoses yields furfural; on the 
addition of orcinol, furfural forms a green-black dye product. 
This test, known as Bial’s dye test is useful as a qualita- 
tive test for the presence of pentose although it should be 
recognized that menthol, turpentine and other organic chem- 
icals may also give the same reaction. The optical properties 
of the urine in pentosuria have not been reported with any 
degree of consistency. Most of the reports would suggest that 
the urine is optically inactive. However, Hiller’s studies would 
indicate that if the urine be concentrated and if /-xyloketose 
be present, the optical rotation is to the right. Racemic 
arabinose is optically inactive and if present would not con- 
tribute to the optical rotation of the urine. The melting point 
of the purified osazone of /-xyloketose is between 156° and 
160° C., whereas the melting point of the glucosazone is ap- 
proximately 210° C. On boiling, both pentoses and hexoses 
reduce Fehling’s or Benedict’s solution; however, on heating 
to 50° C. for ten minutes only /-xyloketose will reduce the 
copper of these solutions. Bromination as described by Hiller 
may be used to differentiate between the aldose and ketose 
sugars The ketoses are capable of reducing Benedict’s solu- 
tion after bromination, whereas the aldoses are not The Hu 
cose mlerance curve is of the normal type in pentosurics of 
the diabetic U^e in glycosurics, excepUng in renal diabetes in 
which the glucose tolerance cur\'e may be normal. 


\Oh. 21 - 
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In 1933 Lasker and Englemtz^® reported a simple pro- 
cedure which should facilitate the recognition of essential pen- 
tosuria in office practice. These workers found that the 
addition of 1 cc. of urine .to 5 cc. of Benedict’s qualitative 
solution gave reduction at 50° C. within ten minutes, provided 
the urine contained the pentose, ^xyloketose, in at least 0.1 
per cent concentration. None of the other sugars examined 
by them gave reduction within this interval of time; the closest 
was levulose which required twenty minutes at 50° C., and 
levulose is rarely found in urine. In Table 3 are given data 
taken from Lasker and Englewitz’s studies indicating tlie 
periods of time required for the reduction of various sugars 
which they studied. 

The urine of our patient reduced Benedict’s solution within 
ten minutes when heated at 50° C.; was nonfermentable; gave 
a greenish color when treated with Bial’s reagent, and yielded 
needle-like osazone crystals when treated with phenylhydra- 
zine. Using Hiller’s method the same amount of reduction of 
Benedict’s solution was found after bromination of the sugar 
as before. Furthermore, a purified osazone was prepared which 
gave a sharp melting point at 158.7° C., thus identifying the 
sugar as /-xyloketose. 

T.\nLK 3 

Data trom Lasiler \xd ExuLkAviTz’s Stltjiks fcir Reduction with 
Benedict's Sol it ion at 50"" C. 


Sugar (0.3 per cent). 

Minutes. 

1 

/-xyloketose i 

1 1 5 8 

i/-fructosc 

20 

/-xylose 

4.^ 

f//-arabinosc 

58 

glucose 

r>8 

lactose 

88 


In Figs. 67 and 68 are shown the long "needle-Iike” crystals 
of the osazone of /-.xyloketose isolated from the urine of our 
patient and the “sheaf of wheat" type of gluco.-azone crystals 
obtained from a glucose solution. In structure the two types 
of crs’stals resemble each other. 

Since essential pentosuria is known to be a familial con- 
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Fig. 6S.— Pentosazonc (i-xyloketose) co'stals isolated from the urine. 

dition samples of blood and urine from other members of the 
patients family v?ere examined. The results of these analyses 
are given in Table 4. The analyses would indicate that in this 


TABLE 4 

Analyses of Urine and Blood 


1 

Urine, 

Blood. 

1 

Benedict’s 

solution, 

100 '=’ c. 

Benedict’s ^ 
solution, 
50^ C. 
after 

10 min. 

Fermen- 

tation. 

1 

Orcinol 

HCl 

reaction. 

Fasting 

sugar, 

rng./IOOml, 

Father 



0 

0 

0 

0 

0 

0 

1 

71 

Mother 

+ 

+ 


? 

+ 

+ 

+ 

Hose (patient} 

Morris 

Sol 

juUus .... 

-f 

76 

90 

96 


family of 6 individuals 3 children and possibly the mother were 
penlosuncs.^ 

• The mother was uncooperaUve and refused to submit to further studies. 
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In clinical and insurance practice any individual whose 
urine reduces Benedict’s solution and in whom the concentra- 
tion of blood sugar is within the normal limits should be sus- 
pected of having either pentosuria or renal glycosuria. Sup- 
port for the diagnosis of the former might be easily obtained 
by testing the urine for Z-xyloketose according to the Lasker 
and Englewitz procedure. 
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TREATMENT OF MENORRHAGIA AND METRORRHAGIA 
IN THE ADOLESCENT 


Menorrhagia and metrorrhagia are time-honored terms, 
the former meaning increase in amount or duration of uterine 
bleeding or both, at the regular interval; \yhereas the latter 
refers to uterine bleeding at times irrespective of the regular 
rhythm. Hemorrhage, in general, is an abnormal process ex- 
cept in the function of menstruation, when hemorrhage from 
the uterus occurs normally at relatively regular intervals. It 
is only when there are abnormalities in the quantity and 
rhythm of the menstrual flow that uterine hemorrhage takes 


the aspect of a pathologic process. 

Recent advances in research concerning the physiology of 
menstruation has helped to emphasize the extreme complexity 
of the normal mechanism. Today menstruation is recognized 
as an endocrine phenomenon and this added knowledge has 
illuminated and assisted in the explanation of many problems 
concerned in its disorders. 

In considering causative factors in abnormal uterine bleed- 
ing pathology in function as well as pathology in anatomy must 
be taken in account. Therefore causes are classified as: (1) 
constitutional, (2) local or organic, and (3) functional. In 
the adolescent, constitutional and functional causes are the 
ones of most interest; the constitutional because of their in- 
direct effect upon the endocrine system and the functional 
because puberty and early adolescence mark a period of rela- 
tive endocrine instability. 

1. Constitutional diseases per se are as a rule associated 
w h scanty penods. Amenorrhea is the more common obser- 
ation. Hon ever, irregular and excessive flow does occur and 
profound anemia becomes a sequel. Excessive uterine bleed^- 
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ing associated with pelvic pain necessitates the ruling out of 
tuberculosis of the fallopian tubes. Certain blood dyscrasias 
must be considered because so frequently uterine bleeding is 
the only outstanding symptom. Chronic thrombocytopenic 
purpura may manifest itself first in severe menorrhagia. Acute 
infectious diseases rarely cause uterine bleeding. Influenza is 
an exception in that it accelerates and aggravates the menstrual 
flow. Chronic valvular heart disease with its associated pas- 
sive congestion of the pelvis may at times be a responsible 
cause. Nervous disorders must not be overlooked in the 
adolescent. Sudden shocks and severe frights have been known 
to precipitate profound uterine hemorrhage. 

2. Local or organic disorders in the generative system 
are rarely observed as cause of abnormal uterine bleeding in 
the adolescent. Less frequently are we concerned here with 
uterine displacements, polyps, myoma, adnexal disorders, car- 
cinoma and ovarian new growths. However, they must all be 
ruled out, even when studying an adolescent. Granulosa cell 
carcinoma of the ovary does occur in the young girl and even 
in children. Carcinoma of the uterus has been found in the 
immature woman, although it is a very rare finding. Preg- 
nancy and its many disorders with bleeding must be considered. 

3. It is ■with the functional causes we are most concerned. 
Under this classification fall all cases of atypical menstrua- 
tion in an apparently normal, well young girl. “Functional 
uterine bleeding,” more fittingly called “dysfunctional uterine 
bleeding,” is the term used to refer to those disturbances in 
uterine bleeding, either menorrhagia or metrorrhagia, which 
have apparently no definitely demonstrable organic or consti- 
tutional conditions as a cause. This form of atypical bleeding 
is accepted now as due to a disturbance in the hormonal 
mechanism that controls normal menstruation. This type of 
bleeding may commence at puberty or may commence after 
one or several normal periods. Menstrual irregularities are 
noted as shortened interval, or change in rhythm with inter- 
menstrual spotting of brownish discharge. \'ery profuse pro- 
longed periods may be the beginning in some cases with only 
short intervals which may or ma\' not be attended by a 
constant brown discharge. .As a rule, these cases run a more 
or less mild and chronic course with anemia the outstanding 
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systemic manifestation. Fortunately, many case; ?pnn a- 
neously adjust themselves. However, others may and do a>- 
sume a ver}’ grave course witli profound secondary' 

Endocrinopathic evidences are absent in most of the d>?- 
functional uterine bleeding cases of adolescence. There is 
little evidence, if any, of hyperthyroidism or hypothyroidism. 
The girl may be either thin or fat and is usually a very normal 

fenrinine type. . 

In order to understand the rational of the treatment, a brief 
explanation of the accepted roles of the endocrines as they 
influence both normal and abnormal uterine bleeding must be 
given. The pituitary gland, the ovaries and the uterus ^are 
necessary for menstruation. The anterior lobe of tlie pituitary 
body produces two known gonadotropic secretions, the follicle 
stimulating hormone (prolan A) and the luteinizing hormone 
(prolan B). These secretions act upon the ovaries which pro- 
duce the estrogenic hormone (follicular hormone, theelin or 
estrin) and progestin. The influence of this coordinate func- 
tion is in turn exerted on the endometrium to bring about the 
cyclic changes which end in bleeding. Estrin dominates the 
first half of the cycle and stimulates proliferation of the en- 
dometrium. In normal states, under the influence of the lu- 
teinizing hormone of the anterior pituitary body, ovulation 


occurs and the ruptured follicle becomes a corpus luteum. 
Progestin, a hormone of the corpus luteum, then takes control 
of the endometrium and the secretory stage ensues. MTiat 
actually causes menstrual bleeding is not definitely understood. 

Studies by Schroeder^ and later by others have demon- 
strated that the ovaries in most dysfunctional uterine bleeding 
cases show a characteristic finding, namely, absence of corpora 
lutea and a persistence of unruptured graafian follicles. This 
is interpreted to mean a persistence of ovarian follicular hor- 
mone (estrin, theelin, folliculin) with absence of progestin or 
the luteinizing hormone. Persistence of follicular hormone 
continues the proliferative state of the endometrium without 
the secretorj^ influence of progestin. This proliferative state 
results in a cystic hj^ierplasia of the endometrium. BlePiEr, 
occurs and the endometrium apparently is npvpr i 
shed. According to Schroeder th£ bleeding comes 
fKial „cc„sis. .he .esul. of capillary .hS“ 
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and more recently Traut and Kuder® and others have demon- 
strated a lack of conformity to any single type of endometrium 
in all dysfunctional bleeding cases. Pathologic examinations 
show in addition to “cystic hyperplasia,” “irregular matura- 
tion of the endometrium,” and “defective shedding.” Anspach 
and Hoffman^ (1934) confirmed these findings and they were 
also borne out in a series of cases reported by Macfarlane® 
(1936). Hartman’s® hypothesis, based upon experiments with 
monkeys, that bleeding per se is due to a special nongonado- 
tropic hormone in the anterior lobe of the hypophysis may be 
the explanation. Novak' likewise agrees that whatever the 
factor is, it certainly seems in some way bound up with a dis- 
turbance in the balance between the two anterior pituitary 
hormones. An excess of the bleeding factor and a deficiency 
or absence of the lutein tissue and its hormone appear to go 
together. Wilson and Kurzrok® accept this theory and advance 
the hypothesis that this bleeding hormone is stimulated by 
the follicular hormone but inhibited by progestin and that 
bleeding ensues when a certain concentration of follicular hor- 
mone is reached unless inhibited by progestin. 

All investigators, however, agree that an imbalance exists 
between the two ovarian hormones and that the ovarian govern- 
ing principles of the anterior pituitary body play the important 
roles and therefore constitute the main factor in the production 
of this disorder. What external or internal factors affect the 
pituitary gland to bring about this disorder in the menstrual 
cycle is not yet proved. 

Other glands of internal secretion especially the thyroid 
have been known to be associated -with excessive menstrua- 
tion. What role they play other than an indirect influence is 
not explained. 

Diagnosis. — Menorrhagia or metrorrhagia at puberty and 
during adolescence, although practically always due to dis- 
turbance of function, demands a general physical examination 
and a bimanual examination of the pelvic organs by rectum 
and abdomen. A blood count, urinalysis and basal metab- 
olism must be done. In this manner rare cases of neoplastic, 
inflammaton,' or tuberculous diseases may be eliminated as 
well as postpregnancy disorders. -Aspiration curettage in diag- 
nosis had better be reserN-ed for the mature woman. 
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Treatment . — Constitutional and Tonic . — If pelvic pa^- 
ology or constitutional disease is found the treatment is di- 
rected toward the elimination of the pathologic condition. Uu 
in the absence of organic lesions treatment in the young should 
consist of all general measures for upbuilding the health. 
Time-honored employment of rest, hygienic measures, tonic 
treatment and iron administration between bleeding periods, 
must be employed. Oxytocic drugs, ergot and pituitrin, will 
temporarily diminish the bleeding but since there is no e\ i- 
dence to show that failure of muscular contractibility is a major 
cause, their usage is palliative. Attempts at increasing the 
coagulability of the blood may be accomplished by adminis- 
tration of large doses of calcium by mouth, intravenously or 
intramuscularly. Severe cases of excessive bleeding even 
necessitate blood transfusions, one or more. Blood of a preg- 
nant donor has been advised. In adolescent bleeding cases, 
irradiation of the spleen has been effective in diminishing the 
bleeding and so temporarily bringing relief. Water moccasin 
venom has received attention in the treatment of dysfunctional 
uterine bleeding. This form of therapy attempts to diminish 
the permeability of the blood vessel walls. Peck and Gold- 
berger® and Frank^" report satisfactory results, but results at 
best are temporary. As said before, many cases of mild form 
correct themselves spontaneously or after certain constitutional 
and tonic aids. Others require the most painstaking study and 
treatment. 

Endocrine Therapy . — Endocrine therapy in dysfunctional 
uterine bleeding cases consists in the administration of extracts 
of the corpus luteum, extracts made from pregnancy urine and 
placental extracts, and extracts of the anterior pituitary body. 
Since lack of progestin or inadequate amount is responsible 
in most cases, the treatment would seem to be directly substi 
tutive. Potent extracts of the corpus luteum in sufficient 
dosage has not become commercially available because of the 
limited source of supply. Extracts which have gonadotropic 
effects have been made from the urine of pregnant women and 
rom placenta. But because they appear not to be identical 
to the extracts of the anterior pituitary bodv thoo«n n • ' 
sintuar ehects, they are cal J ..ante^nHi^lfa^l^r. 

-C. The source of supply is abundant, henre these 


mones. 


ex- 
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tracts offer the best method of stimulative treatment. Antuit- 
rin S (Parke, Davis), anterior pituitary-like hormone A. P. L. 
(CoUip), follutein (Squibb), and other commercial prepara- 
tions are on the market at the present time containing the 
gonadotropic fraction. Any one of these preparations have 
given good results when used in sufficiently large' doses. 
Two hundred to 500 rat units must be given daily to bleeding 
cases. The dose is diminished as the bleeding ceases and the 
interval increases. Two hundred rat units are given twice a 
week after bleeding stops for an indefinite number of weeks, 
until the bleeding is controlled. Surprising results have been 
achieved with this form of therapy. Occasionally a period of 
prolonged amenorrhea may ensue, but this is not objection- 
able, especially if there exists a severe anemia. This permits 
time for the rebuilding of the blood and frequently the endo- 
crine mechanism reestablishes an equilibrium. The exact 
method by which this anterior pituitary-like hormone controls 
dysfunctional uterine bleeding has not been definitely estab- 
lished. The control may be inhibitory on the bleeding factor 
since experiments have shown absence of effect on the endo- 
metrium. Anterior pituitary extracts have offered good results 
but not so effectively as the extracts of pregnancy urine and 
placental tissue. 

One must not forget the coordinating influence of the other 
glands of internal secretion. The thyroid especially must be 
considered in cases with low basal metabolic rate and hypo- 
thyroid manifestations. Th3^roid therapy in some cases has 
been attended by excellent results. The administration of 
insulin has produced favorable results in shortening the dura- 
tion of bleeding in juveniles. Alost of the good results as re- 
ported by Klaften,” however, were obtained in that group of 
women who had a hereditarv^ history of diabetes or in those 
who later developed diabetes and in the undenveight group. 

Surgical Treatment . — Failure of endocrine therapy in the 
past and possibly impatience on the part of the patient or her 
family, has led to other more radical procedures. Persistence 
in treatment on the part of the ph\'sician and confidence in the 
ph\'sician on the part of the patient are two verj' necc.^sarv' 
attributes for success in the treatment of adolescent uterine 
dysfunctional bleeding. The time-honored curettage which 
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was formerly done in those intractable cases has now come into 
its ovs-n probably more for its diagnostic than therapeutic usage. 
However, the fact tlrat some cases are followed by recover)’, 
places the procedure in the category of treatment as well. 
Occasionally repeated curettements are found necessar)-. Cer- 
tainly in light of our present knowledge of the physiolog)’ the 
removal of the bleeding surface can only afford temporary re- 
lief. In adolescent bleeding curettage should be especially 
limited because of the psychic effect on the patient. 

Novak^- so highly regards die endometrium as the register- 
ing board of the two ovarian hormones that he emphasizes the 
importance of tlie microscopic study of the endometrium in 
all cases of menstrual disorder and considers more can be ob- 
tained by aspiration curettage concerning ovarian activity than 
from blood and urine hormone studies. This procedure, how- 
ever, though very simple and can be done in the office ivithout 
anesthesia, is hardly desirable except in intractable cases in 
the young adolescents. 

Radical surgery in the young woman can only be considered 
in very grave cases. Resection of both ovaries, or removal of 
one ovary in order to diminish the amount of persisting fol- 
licular influence is attended by only temporary success which 
hardly justifies the procedure. Other more radical operations 
as bilateral oophorectomy, supravaginal hysterectomy or even 
fundectomy should have no place in the treatment of juvenile 
uterine bleeding except as a last resort in that occasional grave 
case. 


Radium Therapy . — Because of the serious effect upon the 
child-bearing function, treatment by radium should be de- 
ferred. Small doses of radium— 300 to 800 mg. hours of 
radium— will temporarily check the bleeding and may be used 
when endocrine therapy, curettage and constitutional aids do 
not conHol the bleeding. This will give a temporary cessa- 
tion and the periods noil return, at times normally at other 
times atrpi^ ly. Radium therapy may have to be repeated 
.-R.y over fte ovaries should be te 

.heretorc has „„ place in treatment of SscTnT T'’ 
radiation of the pituitar)- gland has been renortpH 
.nuuediato relief. Small doses of «ay are said jo 
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increased pituitary activity with stimulation of the ovaries to 
normal function. This method of treatment has not, however, 
received universal accord and does present a method of treat- 
ment attended by too many dangerous possibilities to warrant 
its use. 

To summaTize the treatment of menorrhagia and metror- 
rhagia in the* adolescent: 

1. Constitutional and tonic aids chiefly by drugs directed 
toward the anemia, transfusion of whole or citrated blood in 
severe cases, and oxytocic drugs to control the bleeding. 

2. Administration of extracts of pregnancy urine in large 
doses. 

3. Curettage, even repeatedly, in intractable cases. 

4. Radium in small dosages in those grave bleeding cases 
which will not respond to any other form of therapy. 
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Abdomen, acute, general practitioner 
and, July^ 1095 
Abdominal angina, /a«., 239 
enlargements in children, diagnosis, | 
May, 813 

Acanthosis ni^cans, Ma}\ 863 
Acid intoxication in diabetes, manage- 
ment, Jan., 16 

regurgitation, dyspepsia and, May, 

648 

therapy, antiseptic, in urinary tract 
infections, March, 606 * 

Addison’s disease, sldn manifestations, 
May, 862 

Adenomatous goiter without hyper- 
thyroidism in children. May, 834 
Adolescent goiter, May, 832 
Adrenals, obesity and, Jan., 28 
Agglutination test in tularemia, May, 

858 

Agranulocytic angina in childhood, 
Jan., 105 

Ainhum, Jan., 252 
Aleukemia, March, 357 
Aleukemic leukemia in childhood, Jan., 
107 

appendicitis and, differentia- 
tion, Jan., 108 

myelogenous leukemia, March, 353 
myelosis, March, 354 
Alkalosis, di'spepsia and, May, 669 
Allergic factor in migraine, Jan., 123, 
139 

AlleTg)\ d^^pepsia and, May, 670 
food, Jan,, 119 
studies in, March, 613 
Amebiasis, treatment, May, 717 
Amebic dysenter>’, Jan., 159 
Amyloid deposits in skin, May, 869 
Amyloidosis, systematized, May, 869 
Anemia, aplastic, in childhood. Jan . 
106 ” ! 
crynhroblastic, Jan., 97 
from vitamin C deficienc>% May, 746 
hcniol\T.ic, congenital, in infancy^ 
and childhood, March, 401 
of pregnancy’, diagnosis, July, 1185 
treatment, Jul\\ 1185 
peimidous, March, 333. See also 
7’rrmVteus ancnjia. 


Angina, abdominal, Jon., 239 

agranulocy'tic, in childhood, Jan., 

105 

pectoris, hypertension and, July, 
1054 

Anorexia, dyspepsia and, May, 6^9 
Antepartum fetal death, diagnosis and 
management, Jan., 300 
Antiseptic acid therapy in urinary 
tract infections, March, 606 
Aortitis, syphilitic, diagnosis of, July, 
1013 

pathologic physiology, July, 1015 
treatment of, Jnly, 1013, 1026 
uncomplicated, prevention of, 
July, 1023 

Aphonia, hysterical, diagnosis of, 
July, nn 

malingering in, July, 1211 
treatment of, Jnly, 1211 
Aplastic anemia in childhood, Jan., 

106 

Appendicitis, aleukemic leukemia in 
childhood and, differentiation, 
Jan., 108 

dyspepsia and. May, 660 
Arms, paroxysmal attacks of pain in, 
heart disease and, July, 1009 
Arrhythmias, cardiac neurosis and 
^ March, 454 
sinus, July, 1033 

Arsenicals in urinary tract infections 
March, 611 * 

Arthritis, chronic, management of in 
home, March, 511-524 
in leukemia in childhood, Jan., 101 
Artificial pneumothorax, contra'indi- 
cations, July, 1200 
danger signals, July, 1206 
indications^ ^f or and technic of, 

for terminating, July, 1208 
mana^ment, July, 1207 
^ 119 / ^ considerations, July^ 

physiologic considerations, July, 


1194 

use of apparatus, July 1204 
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Asthenia, neurocirculatory, cardiac 
neurosis and, March, 451, 453 ' 
Asthma and hay fever, etiologic rela- 
tionship and clinical importance, 
July, 1125 

cardiac hypertension and, July, 1052 
food allergy and, Jan., 121, 125 
pollen, Jan., 137 
Athyreotlc cretinism. May, 843 
Auricular fibrillation, July, 1041 
flutter, July, 1040 

Avitaminosis, obesity and, differen- 
tiation, Jan., 24 


Back, low, disability of, diagnosis and 
treatment,- jl/ny, 893 
Bacterial endocarditis, subacute, July, 
1011 

Basedow’s disease in children, il/nv, 
835 

Belching, dyspepsia and. May, 648 
Bemax, July, 1237 

Beriberi from vitamin Bj deficiency, 
May, 742 

Betabion, July, 1238 
Betaxin, July, 1238 
Blindness, night, from vitamin A de- 
ficiency, May, 739 
Blood pressure, normal, Jan., 220 
tissue culture of, in leukemia in 
childhood, Jan., 115 
tranfusion in pneumonia in chil- 
dren, Jan., 203 
Bone, rider's, Jan., 269 
Brain in essential hypertension, Jan., 
225 

Broadbent’s sign, July, 975 
Bronchocele in children. May, 832 
Bronze diabetes. May, 863 
Buerger’s disease, Jan., 245 
Bums, x-ray, ulcers of leg from, Jan., 
253 


Cachexia strumipriva, May, 847 
Calcinosis, May, 868 
Carbohydrates in pregnancy, March, 
550 

Cardiac diagnosis, missed, July, 1C03 
insufficiency, early recognition, in 
presence of pregnancy . July, 1059 
neurosis, arrh\thmias and, .\farch, \ 
454 ' I 

coronare thrombosis and, March, , 
459 ■ j 

hean murmurs and, March, 462 1 

hypenension and, March, 45S | 

misinteij>retaiion of symptoms, 
and signs, March, 4f)l l 


Cardiac neurosis, neurocirculatory as- 
thenia and, March, 451, 453 
organic heart disease and, March, 
457 

paroxysmal tachycardia and. 
March, 456 

recognition, AFarch, 449 
rheumatic valvular heart disease 
and, March, 457 
treatment, March, 440 
pain, drugs in, Jttly, 1080 
psychoneuroses, Alarch, 450 
rates and rhythms, abnormal, diag- 
nosis and treatment, July, 1033 
rhythms and rates, drugs in. July 

Cardiovascular diseases, diagnosis of, 
simplicity in, July, 959 
drugs in, Jmy, 1073 
s>'philitic, serologic tests In, July, 

^ 1021 

treatment of, July, 1023 
phenomena of vitamin B deficiency. 
July, 1231 

s^^^em, changes in, from vitamin 
Bi deficiency. May, 743 
Cardiovascular-renal disease, Jan., 219 
Caries, dental, from vitamin C defi- 
ciency, May, 746 
from vitamin D deficiency, Mav, 
750 

Cathartics in chronic myocardial 
failure, July, 1079 
Celiac disease, Jan., 149 
Central nervous lesion, obesity and, 
Jan,, 29 

Chemical nephrosis, acute, treatment, 
May, 778 

Chest pain noncardiac cause, ^farch, 

461 

Child, neiA’^ous, practitioner's respon- 
sibility toward, March, 525 
C hildren, undernutrition in, July, 1167 
CLlorosis, March, 389 
C holecrv'stic disease, rlyspepsia and, 
May, 658 

C irculation, failure of, congestive and 
noncongestive, clinical features, 
March, 481 

(LI It is, spastic, May, 72 
treatment. .May, 7U 
ulcerative, treatment, Sfay, 715 
('ollapse, March, 489 
causes, .\f<irch. 494 
combined (xrcurrence of congestive 
heart failure uith, .March, 498 
treatment. March, 499 SOS 
( olloid goiter, ditTuse, in children, 

.May, SS2 

( olon, fJiseases of, dv'.fxjp'iia and. 

May, r/>2 
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Colon, functional disorders, j1/ny,_721 
allerg 3 ’^ to food and, 
environment and, jUav, 726 

etiology, ^/ay, 724 ^ 

fear of disease and, May, ili 
heredity and, May, 729 
irregular habits and, Jlfny, 729 
laxatives and, May, 7^28 
physical signs, Maj, 721 
s>Tnptoms, May, 721 
treatment, 731 
irritable, July, 1107 
case histories, July, 1116-1124 
diagnosis of, July, 1 109 
etiolog>^ of, July, 1108 
treatment of, July, 1113 
Colonic neuroses, July, 1107 
Coma, diabetic, prevention of, Jan,, 

11 

Congenital goiter. May, 831 
hemol>n:ic anemia in infancy and 
childhood, March, 401 
hypertrophy of th^Toid gland, il/ay, 
831 

m^Tcedema, May, 847 
Congestive myocardial failure, cath- 
artics in, July, 1079 
digitalis in, July, 1073 
diuretics in, Jtily, 1077 
morphine in, July, 1079 
salts in, /nfy, 10^9 

Conjunctival test for pollinosis, Jan,, 
132 

Consciousness, temporary loss, heart 
disease and, July, 1010 
Constipation, May, 691 
diagnosis, May, 696 
dysi^psia and, 3fay, 664 
in disease, treatment, May, 705 
SA'mptoms, May, 694 
treatment, May, 697 
Convulsions, heaVt disease and, July, 
1010 

Coronary occlusion, acute, diagnosis 
of, July, 991 
treatment of, July, 997 
hypertension and, July, 1055 
thrombosis, cardiac neurosis and, 
March, 459 

Corrigan pulse, July, 974 
Cowgill formula, Julv, 1232 
Cretinism, Max, 843* 
aih\TCotic, May, 843 
Cr\piorchism, gonadotropic treat- 
ment, Jan., 207, 212, 213 
Cuianeous lesions from’ Aitamin A de- 
nciency, .l/av, 739 


and, 


May, 

Jan., 


Defensive neuroses, recognition and 
management, Jan., 271 
Deficiency diseases, dyspepsia 
May, 670 

treatment, 3/ay, 719 
Dental caries from ^vitamin C 
cicncy, 3/ay, 746 
from vitamin D deficiency, 

750 

Dermatitis, food allergy' and, 

126 

Dermatology, commonly missed diag- 
noses in, March, 621 
Dermatom^^ositis, Jan., 267 
Diabetes, acid intoxication in, man- 
agement, Jail., 16 
bronze, 3/ay, 863 
early stages, care in, Jan., 15 
emergency program in, Jan., 15 
ferric chloride lest in, Jan., 14 
precomatose case, first period man- 
agement, Jan., 18 
protamine insulin in, March, 417 
renal threshold in, March, 431 
trauma in relation to, March, 441 
treatment, in presence of high 
threshold, 3/arc/i, 432 
of low renal threshold, March, 
436 

Diabetic coma, prevention, Jan., 11 
Diagnosis, pediatric, common errors 
in, March, 535 

Diarrhea, examination of stools and 
rectal discharges. May, 711 
physical examination in, 3fay, 710 
proctoscopic examination, 3fay, 712 
roentgenologic examination, May. 
713 

symptoms. May, 709 
treatment. May, 707 
Diathermy treatment of chronic gon- 
orrhea in women, July, 1226 
Diathesis, hemorrhagic, from vitamin 
C deficiency, May, 746 
Diet daily, during pregnancy and 
lactation, Mardi, S60 
during p^ancy and nursing 
period, March, 547 
m chronic arthritis, March, 520 
in heart disease, July, 1085 
m obesity, directions for, Jan., 31- 

Digitalis, Eggleston method of ad- 
. iTimistration, May, 766 

myocardial failure. 


niainfestarions of svstemic disease 
3Jay, 801 

fur ^x)lUnosis, Jan., 129 


in congestive 
July, 1073 
rational use, May, 761 
toxic effects, 34ay, 768 

D abilk^^r “besity, Jan., 38 

.”“£.X,"93 
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Diuretics in congestive myocardial 
failure, July, 1077 

Drugs, dye, in urinary tract infections, 
March, 602 

formalin-bearing, in urinary tract 
infections, March, 603 
in abnormal cardiac rhythm or rate, 
July, 1081 

in cardiac pain, July, 1080 
in cardiovascular disease, July, 1073 
in chronic arthritis, March, 522 
Drusenfieber, July, 1139 
Duodenal stasis, diagnosis, Jan., 169 
dyspepsia and. May, 656 
treatment, Jan., 169 
x-ray findings in, Jan., 173 
tumors, dyspepsia and, May, 657 
ulcer, dyspepsia and. May, 652 
Dye drugs in urinary tract infections, 
March, 602 

Dysentery, amebic, Jan., 159 
infectious, treatment of, May, 718 
Dyspepsia, acid regurgitation and, 
May, 648 

alkalosis, and, May, 669 
allergy and. May, 670 
anorexia and, May, 649 
appendicitis and. May, 660 
belching and. May, 648 
classification. May, 651 
constipation and, May, 664 
deficiency diseases and, May, 670 
diseases of colon and. May, 662 
of gallbladder and, May, 658 
of nervous system and, May, 
668 

duodenal stasis and, May, 656 
tumors and, May, 657 
ulcer and, May, 652 
endocrine diseases and, May, 669 
esophageal ulcer and, May, 651 
esophagitis and, May, 651 
extragastric causes, May, 645 
flatulence and, May, 648 
fullness and, ^May, 648 
functional, May, 671 
gastrojejunal ulcer and, May, 655 
habit. May, 671 
heart disease and, May, 665 
hepatic disease and, May, 667 
hernia and, May, 665 
intoxications and, May, 669 
intrathoracic disease and, May, 666 
migraine and, May, 670 
nausea and, May, 650 
pain and. May, 646 
pancreatic disease and. May, 661 
pelvic disease and, d/uy, 667 
pregnanc>’ and. May, 669 
psychoneurotic. May, 671 
p\TOsis and. May, 648 


Dyspepsia, reflex, May, 658 
renal disease and. May, 667 
symptoms. May, 646 
vomiting and. May, 650 
Dyspnea, heart disease and, July, 1005 

Edema, obesity and, differentiation, 
Ja7i., 24 

phenomena of vitamin B deficiency. 
July, 1231 

pulmonary, heart disease and, July, 
1006 

Eggleston method of administration 
of digitalis. May, 766 
Emaciation, Jan., 75 
Embolism, pulmonary, heart disease 
and, July, 1009 
Endemic cretinism. May, 843, 847 
Endocarditis, subacute, bacterial, 
July, 1011 

Endocrine diseases, dyspepsia and. 
May, 669 

disturbances, skin manifestations, 
May, 866 

origin of obesity, Jan., 27 
treatment of menorrhagia, July, 
1257 

of metrorrhagia, July, 1257 
Enteritis, regional, treatment, May, 
719 

Epidermomycosis, Jaii., 249 
Errors, common, in pediatric diag- 
nosis, March, 535 
Erythema induratum, Jan., 251 
Er>^thrcmia, March, 369 
Ery-throblastic anemia, Jan., 97 
Erythroblastosis of newborn, Jan., 112 
Esophageal ulcer, dyspepsia and, May, 
651 

Esophagitis, dysp>epsia and. A/ay, 651 
Essential hypertension, Jan., 219. Sec 
also Hypertension, essential. 
lipoid histiocytosis, Jan., 100 
pentosuria, July, 1245 
Exercise in chronic arthritis. A/arch, 

512 

in obesity, Jan., 37 
Exophthalmic goiter in children, A/ay, 

835 

Extrasystoles, July, 1034 

h ACTiTi AL ulcers of leg, Jan., 254 
hats in pregnancy, A/arch, 551 
heeding, infant, problems in, July, 
1153 

Ferric chloride te^t in dial>ete5, Jan., 

14 

hetal death, antepartum, diagno-.i-» 
and management, Jan., 299 
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Fever therapy Jor gonoeocdc Gra^loraatou. Ics.on. of mte.t.ne 


ir ' oQc ’ u^diXmtnU ^fa^\ 719 

FSaSauric^lar, /afy, 1041 Grabs’ disoa.c in children, -^fny. 

Fibrositis, Jan.^ 257 

F\?,bbetg’s renal concentration test, 

Flatulent! dyspepsia and, May, 648 Haas’ Ireatmctit of celiac difcnfc, Jof,.. 


Flutter, auricular, Jnlv, 1040 Irr'i!:'-' ^ \r/Tv 

Food allergy, Jan., IW ' gabit dyspepsia Mfl , 6 1 

Foot, Madnra, Jon., Ill Hagedom Era. March, 4t , 

Formalin-bearing drugs in urinary Hay fever, Jan., J 
tract infections, Mar\ 603 ' and asthma, ct.plog.c relalion^h p 

Foshay's serum in tularemia, Moy, and chmeal importance, Jnh, 

860 

skin test in tularemia, Af a V, 557 ionization in, jl/orrk, 615 

Franconi's treatment of celiac disease, Heart action, paroxysmal Oil- 

Htnrmncic M/lfrh 


Jflu., 157 

Fullness, dyspepsia and, Afay,^645 
Functional dyspepsia, Af ay, 671 

GALtBLA-DDER, disease of, dyspepsia 
and> ^foyy 658 

Gastro-intestinal phenomena of vita- 1 
min B deficiency, fuly\ 1230 1 

tract, changes in, from vitamin Bi 1 
dehcienci’’, il-fay, 7*13 
Gastroieiunal ulcer, dyspepsia and, 
May, 655 

Gaucher's disease in childhood, /an., 
105 

General practitioner, acute abdomen | 
and, July, 1095 

Genito-urinaty^ system, trichomoni- 
asis of, Jatj., 31P 
Glandular fever, July, 1139 
in childhood, Jnn., 98 
Glomerular nephritis, acute diffuse, 
treatment, May, 772 
(ioitcr, adenomatous, iritbout hyper- 
ih^Toidisni, in children. May, 5341 
colloid, diffuse, in children, May, S32 1 
congenital, May, 831 
exophthalmic, in children, May, S^5 
^ in children. May, 832 1 

tionadotropic treatment of cryptor- 1 
chism, Jau., 207, 212, 213 
lionads, diseases, skin manifestations, 
May, 867 

olx'shy and, Jo?2., 28 
Gonococcic infection, fever theraov 
^ May, 885 ' 

Gronorrhea in women, Jidv 12'>1 
acute, Jn/y, 1221 
treatment of, Julv, \223 
chronic, Jn/y, 1224’ 
treatment of, Julr, 1225 
proof of cure, jidv/l227 
<»aui,Jan., 3 
^ treat meat of, /a«., 7 
Gimnuloma fungoide?, May, $73 
Vv^U rj—So 


Vl» W J ^ < ■ 

(etenual diagnosis, March, 
478 

physical signs, March, 474 
prognosis, 3/arc/i, 475 
recognition and treatment, 
Jl^rch, 467 

symptoms, March, 474 
treatment, March, 476 
disease, convulsions and, July, 1010 
diagnosis, missed, July, 1003 
diet in, Jtdy, 1085 
dyspepsia and, May, 665 
dyspnea and, July, 1005 
hemiplegia and, July, 1007 
hemoptysis and, July, 1008 
hypertensive, personality study, 
J 2 /Iy, 1056 
occult, /an., 235 

organic, cardiac neurosis and, 
March, 457 

paroxysmal attacks of pain in 
arms and, July, 1009 
psychoses and, July, 1007 
pulmonary edema and, July, 1006 
embolism and, July, 1009 
rheumatic valvular, cardiac neu^ 
rosis and, Afarch, 457 
temporary loss of consciousness 
and, July, 1010 

failure, congestive, combined oc- 
curt^ce, tvith collapse and 
shock, March, <49$ 

pathogenesis, 

symptoms, July, 1049 
left hy^rtension and, Jiiiy, 1052 

loss and, July, 

in essential hypertension, Jan 223 
m senescence, management’’ and 

treatment, ifoy, 755 

murmur, ascites n-ith, Jtiiy, iOOS 
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Hematuria, significance, May^ 787 
Hemiplegia, heart disease and, Jnly^ 
1007 


Hemochromatosis, May^ 863 
Hemolytic anemia, congenital, in in- 
fancy and childhood, March, 401 
Hemophilia, March, 375 
diagnosis, March, 377 
prognosis, March, 379 
symptoms, March, 376 
treatment, March, 380 
Hemoptysis, heart disease and, July, 
1008 

Hemorrhagic diathesis from vitamin 
C deficiency. May, 746 
Hepatic disease, dyspepsia and, May, 
667 

Hernia, dyspepsia and. May, (i6S 
Histiocytosis, essential lipoid, Jan., 
100 , , 
Hodgkin's disease, prognosis, March, 


361 

treatment, March, 361 
Home, management of chronic arthri- 
tis in, March, 511-524 
Hypertension, angina pectoris and, 
July, 1054 

cardiac asthma and, July, 1052 
neurosis and, March, 458 
coronary occlusion and, July, 1055 
essential, Jan., 219 
brain in, Jan., 225 
heart in, Jan., 223 
kidney in, Jan., 229 
nature of, Jan., 221 
treatment of, Jayt., 231 
heart failure in, pathogenesis, July, 
1049 


symptoms, July, 1049 
left heart failure and, July, 1052 
right heart failure and, July, 1053 
Hypertensive heart disease, person- 
ality study, July, 1056 
HyperthjToidism in children, May, 
835 

sino-auricular tachycardia and, 
March, 470 

skin manifestations, May, 866 
Hypertrophy, congenital, of thyroid 
gland, May, 831 

Hypoth>Toidism in children. May, 843 
Hysterical aphonia, diagnosis, July, 
1211 


malingering in, July, 1211 
treatment, July, 1211 


ICTERVS gravis neonatorum, Jan,, 112 
Inanition, Jan., /5 

classification of, Jan , 82 
incomplete, Jan , 75 


Inanition, insulin in, Jan., 85 
treatment of, Jan., 85 
Infant feeding, problems in, July, 1153 
Infections from vitamin A deficiency. 
May, 740 

skin manifestations. May, 871 
urinary, May, 797 
tract, treatment, March, 593 
Infectious dysentery, treatment, May, 
718 

mononucleosis, acute, July, 1139 
in childhood, Jan,, 98 
ulcers of leg, Jan., 248 
Inflammation of muscles, Jan., 265 
of thyroid gland in children, May, 
851, 852 

Insulin in inanition, Jan., 85 
Intestine, granulomatous lesions, 
treatment, May, 719 
tuberculosis of, treatment. May, 
718 

Intoxications, dyspepsia and. May, 
669 

Intracutancous testings for pollinosis, 
Jan., 132 

Intrathoracic disease, dyspepsia and. 
May, 666 

Ionization in hay fever, March, 613 
in vasomotor rhinitis, March, 613 
Iron deficiency in girls, March, 389 
Irritable colon, July, 1107 

case histories, July, 1116-1124 
diagnosis, July, 1109 
etiology, July, 1108 
treatment, July, 1113 


Kidney, disease of, dyspepsia and, 
May, 667 

function of, tests for, Jan., 281 

clinical application, Jan., 281, 
290 

Fishberg's, Jari., 286 
Mosenthal’s, Jan., 287 
phenolsulphonphthalein, Jan., 
289 

physiologic aspects, Jan., 28-1 
urea clearance, Jan., 288 
concentration, Jan., 285 
in essential hyfKTteni»ion, Jan., 229 


L vcTotL.W’iM:, July, 1218 
Ijxw, Na.sse, March. 175 
Leg, ulcers of, chronic, treatment, 
Jan , 2A\ 

Letter('r-Siu e’s <h-ea^e in childh^KKl, 
Jan , 106 

Leuk«*niia, .March, 1-19 

acute (m>e!obla-tic/, .March, 157 _ 
aleukemic, in childhfxxl, Jan., lOi 
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Leukemia, diagnosis, March, 349 | 

in childhood, diagnosis and symp- 
toms, 89 
in newborn, 110 
lymphatic, March t 357 
chronic, March, 35*1 
monocytic, /on., 90 ^ 

mydogenons, alcukcrmc, iuorcn, 
chronic, March, 349 
nonleukcmic conditions sirnulating, 
/an., 91 

prognosis, 3farc/i, 349 
stem-cell, Jan., 90 
treatment, iifard;, 349 
Lipoids in pregnancy, 3farc?i, 551 \ 

Liver, diseases of, dyspepsia and, May, | 
667 

Low back disabi\ity\ diagnosis and 
treatment, 3/ay, 893 
Lymphatic leukemia, March, 357 
chronic, March, 354 
Lymphoblastoma, March, 357; May, 
873 

alcukemicum, Afarcit, 357 


Maclean and de Wesselow's urea 
concentration test, Jan., 285 
Madura foot, Jan., 252 
Maduromycosis, Jan., 251 
Mai perforans, Jan., 250 
Malaria, leukemia in childhood and, 
differentiation, Jan., 106 
Malignant disease of thyroid gland in 
children, May, 852 
neutropenia in childhood, Jan., 105 
ulcers of leg, Jan., 252 
Malingering in hysterical aphonia, 
July, 12U ] 

Malnutrition, acute destructive weight 
loss and, Jan., 44 
change's in weight and, Jan., 42 
chronic destructive weight loss and, 
/aft., 48 

nondc^stnictive weight loss and, 
Jan., 4v3 

treatment of, /an., 41 
vitamin and Bj deficiency and, 
Jan,, 53, 54 

\uamin t' dL*(icienc>' and, Jan., 57 
Mi'iliastmal enlargements in leukemia 
m childhood, Jan., lOl 
MrnopauN.', problems of, Mar, 929 
sino-auncular tachycardia and, 
470 

surgical. March, 563 

bujiogic considerations, March, 

conn-reaiion of ovaries, March, 
5 I .A 

IKiihologx', March, 50S 


Alcnopause, surgical, radium and, 
^farch, 563 

roentgen ray and, March, 564 
symptoms, March, 566 
treatment, ^farrh, 571 
Menorrhagia in adolescent, treatment, 
July, 1253 . 

Menstrual irregularities, functtonnl, 
treatment, May, 909 
Metabolic disturbances, skin manifes- 
tations, May, 866 

Metrorrhagia in adolescent, treat- 
ment, July, 1253 

Migraine, allergic factors in, Jan., 123, 
139 

dyspepsia and, Afay, 6)70 
I Minerals in pregnancy, March, 553 
Moles on leg, Jan., 252 
Monocytic leukemia, Jan., 90 
Mononucleosis, acute infectious, July, 
1139 

in childhood, Jan., 98 
Morphine in congestive myocardial 
failure, July, 1079 

1 Moscnthal's concentration-dilution 
renal function test, Jan., 287 
Multiple neuritis from vitamin Bi dc- 
fiency, May, 742 
sclerosis, course, March, 584 
diagnosis, March, 577 
etiolo^, March, 585 
pathology in relation to symp- 
tomatology, March, 577 
precipitating factors, March, 582 
prognosis, March, 584 
spinal fluid in, March, 583 
treatment, outlook for, March, 
577, 587, 588 

Murmurs, heart, cardiac neurosis and, 

March, 462 

Muscl^, inflammation of, Jan., 265 
Mycosis fungoides, March, 356 
Alyeloblastic leukemia, acute. March 
357 

Myelogenous leukemia, aleukemic 

March, 353 ’ 

chronic, March, 349 
Myelosis, aleukemic, March, 354 
Alyocardial failure, congestive ca- 
thartics in, July, 1079 
digitalis in, July, 1073 
diuretics in, Jtiiy^ i077 
morphine in, July io 79 
salts in, Jtdy^ iojg 
Myocarditis, chronic, July 1057 
Myositis, /an., 265 

ossificans, Jan., 268, 269 

Jan., 266 

treatment of, Jan., 270 
' 847 ^^^^ children, May, 843, 



1268 


CUMULATIVE INDEX 


Myxedema, obesity and, differentia- 
tion, Jaii.f 24 

skin manifestations, Mayt 866 


Nasse, law, March, 375 
Nausea, dyspepsia and, May, 650 
Needle, thoracentesis, technic for in- 
troducing, Jiih\ 1201 
Neonatal struma, May, 831 
Nephritis, acute, treatment. May, 772 
chronic, treatment, May, 779 
with edema, treatment, May, 780, 
784 

without edema, May, 785 
glomerular, acute diffuse, treatment. 
May, 772 

treatment, May, 771 
Nephrosis, acute, treatment, May, 778 
Nervous child, practitioner's respon- 
sibility toward, March, 525 
sj^stem, central, obesity and, Jan., 
29 

diseases of, dyspepsia and. May, 
668 

Neuritis, multiple, from vitamin Bi 
deficiency, May, 742 
Neurocirculatory asthenia, March, 471 
cardiac neurosis and, March, 451, 
453 

Neurologic phenomena of vitamin B 
deficiency, July, 1231 
Neurosis, cardiac, arrhythmias and, 
March, 454 

coronary thrombosis and, March, 
459 

heart murmurs and, March, 462 
hypertension and, March, 458 
misinterpretation of symptoms 
and signs, March, 461 
neurocirculatory asthenia and, 
March, 451, 453 

organic heart disease and, March, 
457 

paroxrv'smal tachycardia and, 
March, 456 

recognition, March, 449 
rheumatic vahmlar heart disease 
and, March, 457 
treatment, March, 449 
colonic, July, 1107 
defensive, recognition and manage- 
ment, Jan., 271 

worry, recognition and manage- 
ment, Jan., 271 

Neutropenia, malignant, in childhood, 
Jan.^ 105 

Newborn, erMhroblastosis in, Jan., 
112 

leukemia in, Jan., 110 
Niemann -Pick disease, Jan., 100 


Night blindness from vitamin A de- 
ficiency, May, 739 

Nursing period, diet during, March 
547 


Obesity, Jaii., 23 
adrenals and, Jan., 28 
central nervous system and, Jan., 
29 

defective water and salt metabolism 
and, Jan., 29 
diagnosis of, Jan., 24 
diets in, directions for, Jan., 31-37 
endocrine origin, Jan., 27 
gonads and, Jan., 28 
ovaries and, Jan., 28 
pituitary dysfunction and, Jan., 28 
thyroid hypofunction and, Jan., 27 
treatment of, Jan., 29 
dietary, Jan., 29 

' dinitrophenol medication, Jan., 
38 ^ 

exercise, Jan., 37 
thyroid medication, Jan., 37 
water allowance, Jan., 37 

Occult heart disease, Jan., 235 

Occupational therapy in chronic ar- 
thritis, March, 522 

Orthopedic aids in chronic arthritis, 
March, 517 

Osteomalacia from vitamin D defi- 
ciency, May, 750 

Osteoporosis from vitamin D defi- 
ciency, May, 750 

Ovaries, conservation of, in surgical 
menopause, March, 573 
obesity and, Jan., 28 


Pain, cardiac, drugs in, July, 1080 
chest, noncardiac cause, March, 461 
dyspepsia and, May, 646 
Pancreas, diseases, skin manifesta- 
tions, May, 867 

Pancreatic disease, dyspepsia and, 
May, 661 

Pancreatitis, 3/ay, 675 
Paroxysmal attacks of pain in arms, 
heart disease and, July, 1009 
rapid heart action, differential diag- 
nosis, March, 478 
physical signs, Marchj 474 
prognosis, March, 475 
recognition and treatment, 
March, 467 

symptoms, March, 4 74 
treatment, March, 4/6 
tachycardia, March, 472; July, 
cardiac neurosis and, March, 4:j6 
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Paros's disease in children, Moy, 835 
Pediatric diagnosis, common errors in, 
March ^ 535 . ^ /r, \ j c 

Pellagra from \dtamm G (Bj) dem 
ciency, May, 752 

Pelvic disease, dysjjepsia and, May, 

667 

Pentosuria, essential, 1245 

Pericarditis, July, 1007 
Pernicious anemia, March, 333 
diagnosis, iVarc^i, 333 
familial incidence, j\farch, 338 
prognosis, March, 343 
treatment, March, 339 
Pertussis, leukemia and, differentia- 
tion, Jar/., 91 

Pfeiffer’s disease in childhood, Jan., 

98 

Phagedenic ulcers, treatment of, Jan., 

243 

Phenolsulphonphthalein test of re- 
nal function, Jan., 289 
Photosensitization, May, 869 
Physical therapy in chronic arthritis, 
March, 515 

Pigmentation, disorders of, May, 862, 
863 

Pistol-shot pulse, July, 974 
Pituitar^^ dysfunction, obesity and, 
differentiation, Jan., 28 
gland, diseases, skin manifestations, 
May^ 867 

Pneumonia in children, treatment, 
Jan., 191-*205 

Pneumothorax, artificial, contrain- 
dications, July, 1200 
danger signals, July, 1206 
indications for terminating, July, 
1208 

management of, July, 1207 
pathologic considerations. July. 
1197 

physiologic considerations, July, 
1194 

use of apparatus, July, 1204 
indications for and technic of. Julv 
1193 

selective, July, 1196 
Pollen disease and asthma, Jan 122 I 
137 ' ' 

and migraine, Jan., 123 
PolHnosis, Jan., 129 

methods of testing for, Jan., 131 
treatment of, Jan., 133 
PolycNihemia vera, dfarc/i, 369 
Polyinyositis haemorrhagica, Jan., 268 
Pracluioner, general, acute abdomen 
and, Jzdy, 10’)5 

I regnancN’, anemias of, diagnosis 
JuIy,l\SS ’ 

treatment, July, 1185 


Pregnancy, diet during, March, 54/ 
dyspepsia and, 3/fly, 669 
early recognition of cardme insufti- 

cicncyMn, 1059 

Premature heart beats, July, 1034 
Pricssnitz in pneumonia, Jan., 196 
Prostatitis, Trichomonas, yflfl.» 319 
Protamine insulin in diabetes mcl- 
litus, March, 417 

Proteins in pregnancy, March, 551 
Pruritus, 3/fly, 805 
Pscudolcukcmia, 3/flrc//, 35/ 

Pseudo- ulcer s>ti drome, Jan., \19 
Psychic trauma in relation to diab- 
etes, March, 441, 445 
Psychogenic sensory' and funcrional 
urogenital symptoms, July, 1177 
Psychoneuroscs, cardiac, Aforef?, 450 
Psychoncurotic dyspepsia, 3/ay, 671 
Psychoses, heart disease and, July, 
1007 

Psychotherapy in chronic arthritis, 
March, 523 

Pulmonary' edema, heart disease and, 
July, 1006 

embolism, heart disease and, July, 
4009 

Pulse, Corrigan, July, 974 
pistol-shot, July, 974 
Pyelitis, persistent, of children, diag- 
nosis, May, 805 
treatment, ilfay, 803 
Pyrosis, dyspepsia and, May, 648 


and, 

July, 

May, 


Rachitic rosary, May, 749 
Radium, surgical menopause 
March, 563 

treatment of menorrhagia, 

1259 

Raynaud’s disease, Jan., 245 
Reflex dyspepsia, May, 658 
Regional enteritis, treatment, 

719 

Renal. See also Kidney. 
disease, dyspepsia and, May, 667 
threshold in diabetes mellitus 
March, 431 ’ 

normal, for sugar, 3farc/;, 427 
Rest in chronic arthritis, March, 512 
Reticulo-endotheliosis in childhood, 

Jan., luo ’ 

Rheumatic valvular heart disease 
^rdiac neurosis and. 3fflrc/i, 457 ' 

/ir ° deficiency. 

Rider’s bone, Jan., 269 

R.^el’s disease in children, May, 
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Ringw^orm of foot, Jan., 249 
Rodent ulcer of leg, Jan., 252 
Rose cold, Jan., 129 
fever, Jan., 129 


Salivary gland enlargement in leu- 
kemia in childhood, Jan., 102 
Salts in chronic myocardial failure, 
July, 1079 

Schick and Wagner's treatment of 
celiac disease, Jan., 158 
Sclerosis, multiple, March, 577. See 
also Multiple sclerosis. 

Scratch test for pollinosis, Jan., 131 
Scurvy from vitamin C deficiency, 
May, 745 

Selective pneumothorax, July, 1196 
Semistarvation, Jan., 75 
Senescence, heart in, management and 
treatment, May, 755 
Sepsis, leukemia in childhood and, dif- 
ferentiation, Jan., 93, 104 
Serologic tests in syphilitic cardio- 
A'ascular disease, July, 1021 
Serum, Foshay^s, in tularemia. May, 
860 

treatment of pneumonia in children, 
Jan., 204 

Shock, March, 489 
causes, March, 494 
combined occurrence of congestive 
heart failure with, March, 498 
treatment, March, 499—508 
Signs, Broadbent's, Jttly, 975 
Sino-auricular tachycardia, March, 467 
hyperthyroidism and, March, 470 
menopause and, March, 470 
Sinus arrhythmia, July, 1033 
Skin diseases, commonly missed diag- 
noses in, March, 621 
manifestations of systemic disease, 
May, 861 

test, Foshay’s, in tularemia, it/ay, 85 7 
Spastic colitis, May, 721 
treatment, May, 731 
Spinal fluid in multiple sclerosis, 
March, 583 

Splenohepatomegaly, nonlipoid, in ; 

childhood, Jan., 106 
Sporotrichosis of leg, Jan., 252 
Stasis, duodenal, Jan., 169, 173 
dysp>epsia and, May, 656 
Stem-cell leukemia, Jan., 90 
Strawberry’ \'agina, Jan., 313 
Struma in children, May, 832 
neonatal, May, 831 

Subacute bacterial endocarditis, July, 

1011 

Subcutaneous injection test for pol- 
linosis, Jan., \il \ 


Sugar, normal renal threshold for, 
March, A21 

Suppurative myositis, primary, Jan., 
266 

Suprarenal glands, diseases, sldn mani- 
festations, May, 867 
Surgical menopause, March, 563. See 
also Menopause, surgical. 

Syncope, March, 481, 485 
treatment, March, 488 
Syphilis, latent, May, 875 
treatment, May, 875 
Syphilitic aortitis, diagnosis, July, 1013 
pathologic physiology, July, 1015 
treatment, July, 1013, 1026 
uncomplicated, prevention of, 
July, 1023 

cardiovascular disease, serologic 
tests in, July, 1021 
treatment, July, 1023 
Systemic disease, cutaneous manifes- 
tations, May, 861 


Tachycardia, paroxysmal, March, 
472; July, 1037 

cardiac neurosis and, March, 456 
simple, March, 467 
sino-auricular, March, 467 

hyperthyroidism and, March, 470 
menopause and, March, 470 
ventricular, March, 476 
with or without presence of ar- 
rhythmia, July, 1005 
Tetany from vitamin D deficiency, 
May, 750 

Thoracentesis needle, technic for in- 
troducing, July, 1201 
Thrombo-angiitis obliterans, Jan., 245 
Thrombosis, coronary, cardiac neu- 
rosis and, March, 459 
Thyreotoxicosis in children, May, 835 
Thyroid gland, congenital hyper- 
trophy, May, 831 
diseases, in children, May, 827 
inflammation, in children, May, 
851, 852 

malignant disease, in children, 
May, 852 

hypofunction, obesity and, 
medication in obesity, Jan., 37 
Tissue culture of blo^ in leukemia 
in childhoo<], Jan., 115 
Toxic nephrosis, acute, treatment, 
May, 17 H , . 

Transfusion, bloo<], in pneumonia m 
children, Jan , 203 

Trauma in relation to diabetes, 
March, 441 

Traumatic ulcers of leg, treaim«'nt, 
Jan., 244 
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Trichomonas prostatitis, Jan., 319, 
321 

urethritis, Jan., 321 
\’aginitis, recurrent, Jan., 323 
treatment, Jan., 314 
Trichomoniasis of genito-unnar)' sys- 
tem, Jan., 319 

Tuberculosis of intestine, treatment, 
May, 71S 

Tularemia, May, S55 
diagnosis, May, 855 
treatment, May, 859 
Tumors, duodenal, dyspepsia and, 
May, 657 


Jan., 


Ulcerative colitis, treatment, May, 
715 

Ulcers, anemic, of leg, treatment, 

244 ^ I 

duodenal, dyspepsia and, May, 651 
esophageal, dyspepsia and, May, 651 
factitial, of leg, Jan., 254 
gastrojejunal, dyspepsia and, May, 
655 

infectious, of leg, Jan., 248 
malignant, of leg, Jan., 252 
of leg, chronic, treatment of, Jan., 
241 

from A-ray bums, Jan., 253 
in peripheral \"ascular diseases, 
Jflii., 2T4 

phagedenic, treatment of, Jan., 243 
rodent, of leg, Jan., 252 
traumatic, of leg, treatment, Jan., 
224 

varicose, treatment of, Jan., 241 
venereal, of leg, Jan., 253 
Undemutrition,, /a?/,, 75 
in children, July, 1167 
Urea clearance test, Jan., 288 
concentration test, Maclean and de 
Wessclow's, JaiK, 285 
Urethritis and prostatitis, Tricho- 
monas, Jan., 321 
UrtnaiA' infections, May, 797 
tract infections, treatment. March, 
593 

K'sions of, from \-itamin A defi- 
ciency, 3/uy, 739 

I'rogenital symptoms, ps>*chogcnic, 
sensoTA- and functional, JuJv, 1177 
Urticaria and asthma, food" 
and, Jan., 124 


aUerg>^ 


in chronic anhritis, March, 


im: 

521 

\apina. slra\vlx.*rr>-, Jan., 313 
\apmal discharge, iXTsislent, diag- 
noM- and treatment, Jo»,, 307 


Vaginitis caused by yeasts, treatment, 
317 

Trichomonas, recurrent, Jan., 323 
treatment of, Jan., 314 
Valvular heart disease, rhcuniatic, 
cardiac neurosis and, March. 457 
Varicose ulcers, treatment of, Jan., 241 
Vascular diseases, peripheral, ulcera- 
tions in, Jan., 244 

Vasomotor rhimtis, ionization in. 
March, 613 

Venereal ulcers of leg, Jan., 253 
Ventricular failure, left, March, 483 
right, March, 483 
tachycardia, March, 470 
Vitamin A deficiency’, diagnosis, May, 
740 

diseases due to, 738 
I treatment. May, 741 

1 in children’s diets, Jan., 64 

B deficiency, cardiovascular phe- 
nomena, July, 1231 
clinical manifestations, Julv, 

1230 

edema phenomena, July, 1231 
gastro-intestinal phenomena, 
July, 1230 

hematologic changes in, July, 

1231 

neurologic phenomena, July, 
1231 

practical aspects, July, 1229 
requirements for, July, 1232 
sources of, July, 1234 
Bi, July\ 1237 

deficiency, diagnosis, ilfay, 743 
diseases due to, May, 742 
prevention, May, 744 
treatment, ilfay, 744 
in children’s diets, Jan., 67 
Bi and Bj deficiency, malnutrition 
and, Jan., 53, 54 
C deficiency, diagnosis, jlfoy, 747 
diseases due to, jlfay, 745 
malnutrition and, Jan., 57 
prevention, jlfay, 748 ’ 
treatment, jlfay, 749 
in children’s diets, Jan 69 
D defidenc}', diagnosis, May, 750 
diseases due to, jlfa3-, 749 
prevention, May, 751 
^ treatment, ilfay, 751 
m children’s diets, Jan., 71 

denci^cy diseases due to, 

j U , Dj) in children’s diets Jnn 68 
deficient- diseases, i/aj. 737 * 

' 55™"* March, 555- 
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Vitamins, use of, in children's diets, 
Jan,^ 63 

Vitavose, July^ 1237 
Vomiting, dyspepsia and, ^fay, 650 
Von Jaksch’s anemia infantum pseudo- 
leukaemica, Ja;;., 95 
Vulvovaginitis, Jan., 308 


Water allowance in obesity, Jan., 37 
Weight, changes in, malnutrition and, 
Jan., 42 

loss, acute destructive, malnutri- 
tion and, Jan., 44 
chronic destructive, malnutrition 
and, Jan., 48 

nondestructive, malnutrition and, 
Jan., 43 


Worry neuroses, recognition and man- 
agement, Jan., 271 

Xanthoma, May, 868 
Xeroderma pigmentosum, May, 870 
Xerophthalmia from vitamin A de- 
ficiency, May, 739 

^;-Ray bums, ulcers of leg from, Jan., 
253 

findings in duodenal stasis, Jan., 173 
surgical menopause and, March, 564 
treatment of menorrhagia, July, 
1259 

of metrorrhagia, July, 1259 

Yeasts, vaginitis caused by, treat- 
ment, Jan., 317 
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CLINIC OF DR. C. LORING JOSLIN 

From the Department of Pediatrics, UNi\rERSiT\ of 
Maryland Medical School 


SOME CAUSES OF MALNUTRITION IN INFANCY 

This presentation will offer some concepts concerning the 
possible causes of an infant failing to make a progressive or 
normal gain in weight during the first year of life. Cases 
illustrating the more frequent causes of malnutrition in infancy' 
with results of treatment wiU be presented. No attempt will 
be made to discuss malnutrition in the preschool or older child. 

Malnutrition is all too common in pediatric practice. In 
the dispensary patient, it is frequently a result of the present 
economic distress because the parents have been unable to pur- 
chase sufficient food for normal growth and health. In private 
practice, the undernourished child frequently presents him- 
self, not as an economic problem, but as a diagnostic and 
therapeutic difficulty. Malnutrition in the private patient who 
has freedom from economic stress may be due to one of many 
causes, or to a combination of several. The etiology is not 
always clear and may require rather lengthy clinical and 
laboratory studies before it is apparent. The average medical 
student does not see as many cases of extreme malnutrition 
(marasmus) today as were seen twenty years ago. This is 
due to simplified methods of infant feeding and a better 
knowledge of underlying conditions. The student is likewise 
taught that the growth and development of the infant are his 
direct responsibilities. He soon recognizes that the baby 
ordinarily will gain if the mother foUows the physician’s direc 
lions and if the chUd does not present any congenital abnor- 
mality. If the baby does not gain on an adequate diet then 
there is an error m jud^ent as regards the particular infant 
in question. Lneompheated malnutrition is regrettabirbe- 
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cause it is a preventable disorder easily controlled by modifying 
the diet to suit the digestive characteristics of the individual 
infant. When other factors enter into the picture, an under- 
nourished infant may well represent a difficult problem. 

A good general outline of the causes of malnutrition is a 
modification of one offered by Wright, as follows: 


Failure to Gain Weight 


I. Constitutional 
or 

organic 


Congenital 


Acquired 


IT. Infection .... 

HI. Food 


I Parenteral 
[ Enteral 

( Quantity 
Quality 


IV. Emdronment. 


j Home. 

\ Outside. 


Anatomical, e, amyotonia congenita. 
Congenital heart disease. 

Defective cerebral development. 

Various other congenital anomalies. 
Intracranial hemorrhage. 

Physiological, e, g.y endocrine disorders. 

€. g.y otitis media, mastoiditis, pyelitis, tuber- 
culosis, syphilis. 

«. g.y diarrheal diseases. 

Insufficient calories or too many calories. 
Incorrect formula — fat, protein, carlx)hydrate, 
salts, iron, vitamins, etc. 


Congenital Anomalies. — Amyotonia congenita is among 
the organic causes of congenital origin. It is rare, but, when 
it does occur, demands accurate diagnosis because upon this 
depends prognosis. The disease is thought by some to be a 
muscular dystrophy, of the Werdnig-Hoffmann type, while 
others call attention to transitional forms, which possibly con- 
nect it with spinal muscular atrophy. The exact etiology is 
unknown. The chief symptoms concern the muscles, those of 
the lower extremities being so weak the infant is unable to 
move its legs. The upper extremities are usually moved, but 
feebly so; the intercostal muscles are usually involved, while 
the diaphragm and muscles supplied by the cranial nerves 
escape. The reflexes are diminished or absent. Various de- 
grees of amyotonia occur, depending on the stage at which 
the disease is first seen. It either remains stationary or pro- 
gresses ver\^ slowly and the child usually dies of intercurrent 
infection. Treatment is of no avail. The following case illus- 
trates this condition: 
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6/14/28. (A.W.) 

Complaint: 

Family History: 


Past Histor>*: 
Present Illness*. 


Physical Examination: 


Dia^osis*. 


Age: four months. 

Failure to grow and develop. 

One child linng and well. One infant waj recorded 
to have died as a result of “wasting disease" at sn 
weeks of age. 

Natural birth. Birth weight; 7 pounds. 

Weak and feeble since birth. Weak crj-. Has not 
gained since birth. Stools normal. No comitina. 
Feedings; breast-fed for several weeks. Has also 
been fed modified cow’s milk and condensed milk. 
Lack of development of muscles of entire body, espe- 
cially of lower c.vtremilies (flaccid paralysis). 
Muscles soft, flabby and general atonic condition. 
Knee jerks present. No impairment of sensation. 
Feeble respiratory movements. 

Amyotonia congenita. 


Congenital heart disease, in which thete is cyanosis, with 
clubbing of the fingers and toes, is likely to be accompanied 
by a general malnutrition. The physical examination along 
with these symptoms should enable the physician to make the 
diagnosis and to account for the malnutrition on this basis. 
It is well to remember that frequently congenital anomalies 
are multiple and others should be searched for. 

Congenital cerebral developmental dejects are also among 
the causative factors of malnutrition in infancy. These 
children may apparently do well for a while and then cease 
to develop normally. In other cases the infant is retarded from 
the beginning. The disorders may be classified as congenital 
cerebral diplegias, paraplegias, or hemiplegias. They result 
in the birth palsies, of which the spastic diplegias are most 
common. These children rarely are able to stand, walk or 
talk; their extremities are held spastic and the lower extremi- 
ties are usually crossed. They are mentally retarded and’show 
little signs of intelligence. As feeding problems they are dis- 
couraging since they take little interest in food, especially solid 
food, so that feedings must be forced upon them. The prog- 
nosis at best is poor in these cases and they usually succumb 
to intercurrent infections. Clinically they are likely to be 
confused uilh the picture of intracranial hemorrha/e The 
ditrerenualdragnosta depends largely upon an eaamiLlion of 
the sp.nal fluid, whidi shows evidence of either fresh bleeding 
or oid Weeding, in the event of hemorrhage, and the absence 
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of blood and its products in the palsies. In the later months, 
the tape measure may give evidence of cerebral disorder and 
occasionally a microcephalic is diagnosed by this simple 
method. It is important to diagnose the condition, because it 
is our experience that the mothers of these children are fre- 
quently imaware of the nature of the disorder and go from 
physician to physician in an attempt to rear a normal child, 
without realizing that their child will never be normal. 

Acquired Defects. — Intracranial hemorrhage has not only 
recently been recognized as the most frequent cause of death 
in the newly born, but it may be the cause of an infant failing 
to gain normally. One of the more common s3Tnptoms in the 
less severe cases of intracranial hemorrhage, is failure to nurse 
properly and to make a satisfactory weight gain. Fortunately, 
when there is only moderate intracranial bleeding at birth, 
the condition clears up spontaneously and the infant will make 
a normal gain. Frequently, though, this is not the case and 
it is later observed that the infant is underweight and is not 
developing normally. Vomiting may result from increased 
intracranial pressure as a result of intracranial hemorrhage at 
birth and thus interfere with the nutrition of the child. Vomit- 
ing is not a common nor a characteristic symptom of intra- 
cranial hemorrhage, but occasionally occurs. The symptoms 
one is usually able to elicit, suggesting intracranial hemor- 
rhage as a cause of failure to progress normally, are rigidity 
of neck muscles (intermittent), adductor spasm of lower 
extremities, spasticity of upper and lower extremities, and 
attacks of cyanosis. 

The following case illustrates the influence intracranial 
hemorrhage may have upon the weight gain of an infant. 


2/1 S/34. (LJJS^) Age; two months. 

Complaint: Not gaining. Vomiting 

Family Histor>': Negative. 

Past Histoty: Low forceps deliveo"* Birth weight, 8 pounds 8 ounces. 

Formula: modified cow’s milk. 

Present Illness: Has not gained since birth. Vomiting ‘^ince four wcek^ 

of age. Change of formulas has no effect upon 
weight gain or vomiting 

Physical Examination Slight rigidity of neck and spasticity of e.ttremft/F'. 

especially marked if infant i'- excited or cric'* Ad- 
ductor spa'*m of lower extremities Marked malnu- 
trition 
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Dhcnosis- Intracranial hemorrhage at birth. Vomiting and m.il- 

nutrition, secondary to increased intracranial pres- 
sure, resulting from hemorrhage. 

Treatment; Lumbar punctures. 


Figure 69 shows graphically Ihe weight gain of this infant 
before and after institution of treatment. 

Eudocrines. — ^The endocrines play an important part in 
the growth and development of the infant. In most cases, an 
endocrine imbalance is clinically manifested by a faulty growth. 




HUiBISI 


HM 

■ 

■■If 

WaOBBI 



BBBl 


Ml 


BBMBBBBI 

sEBasBa^ 

iBan 


HI 

ill 


BHBSBaa 

-plLiut'h'rr'r 

H 




-PPR' -1-1-1- 


tSMM 


SB 

s 

InB 

BBi 


mnij 



IB 

BT 

BIB 

BOB 


■■iij 

HBaS 



BBS 

BBB! 

■Hfl 


BB! 

aSi 

aBBal 

H||i| 

mne 


If 

Bi 


9B^ 


■■■ii 

mm 


IBBBBf 

iHI 

BUB 

m 

l—B 


m 

BaaBBi 

BBB 

ID 

8 Iba. 

BH 

insse 

m 

5B0I 

mu 

fB 

inBEE 

isasss 

m 

■I 

nn 

■ 


1 2 3 


Fig. 69. 

aVoir.— Infant gained immediately after first lumbar puncture, which was 
repealed until pressure s>Tnptoms disappeared. 


Perhaps the most classical example of this is seen in the cretin 
who represents an infant with a deficient secretion or absence 
of thyroid hormone. These chUdren are short, have- coarse 
features, dry skin, broad nose, frequently a protruding toneue 
and a general lack ol development both mentolly and 
physicalh-. The impoitot differential diagnosis is betweL the 
cretin and the mongolian idiot. In clear-cut cases tw- 
little difficulty encountered, whereas in others a very^areM 
esamtnatton may be necessarys The roentgenographte sSdies 
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of the centers of ossification along with growth age and mental 
age are of great value in orienting oneself as to the status of 
the child. It is important to remember that large doses 
of thyroid extract are sometimes necessary to achieve the best 
results, doses which may bring about a state of temporary 
hyperthyroidism. 

The pituitary is intimately connected with the various 
types of dwarfs. Disorders of the pineal gland and the thymus 
gland are not clear as yet. A diagnostic difficulty is fre- 
quently encountered where there is a pluriglandular dys- 
function. 

Parenteral Infections. — These are frequent causes of an 
infant not making the normal gain in weight. Some children 
are much more susceptible to recurring infections than others, 
and with each recurring infection the child is retarded in its 
nutritional gain, until a very definite state of malnutrition 
exists. Otitis media is one of the most frequent of the paren- 
teral infections interfering with nutrition, not infrequently 
causing a diarrhea with weight loss. Mastoiditis, secondary 
to otitis media, sometimes interferes with nutrition. It is not 
the usual mastoiditis to which I wish to call attention, but 
the so-called “hidden mastoiditis,” in which there may be no 
local symptoms, such as swelling or tenderness over the mas- 
toid. Otoscopic examination of the ear likewise does not reveal 
any appreciable involvement of the tympanic membrane, the 
diagnosis being based upon the clinical picture as a whole. 
These cases fortunately are not frequent, but do occur. The 
onset is usually sudden, with a diarrhea, which persists in spite 
of all forms of treatment. The infant becomes rapidly de- 
hydrated, toxic, loses weight until it is merely skin and bones. 
Death alwaj^s follows unless the correct diagnosis is made and 
the mastoid is opened and drained. The condition is illustrated 
by the following case; 


10 '20 31. (C.T.) 

Complaint: 

Family Histoiy: 

Past History : 

present Illness: 


Age: five months. 

Diarrhea, loss of weight. 

Xegative, 

XeEative. Developed normally until four months of 
age. 

At four months infant developed diarrhea, which ha- 
persisted until the present. Durinir the past three 
weeks the infant has been treated in the hospital and 
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the diarrhea has become progressively worse in spite 
of all treatment, averaging from 10 to IS stools per 
day. There was a weight loss of several pounds 
before entering hospital and this loss of weight has 
conlinucd. , , 

Physical Examination: Extreme malnutrition, dehydration and toxiaty. . o 
local cWdencc of mastoid involvement. Tympamc 
membrane of right car shows slight congeMion around 
the circumference; the drum is otherwise negalixe. 
Stool cultures, blood, etc., negative. 

Diagnosis: Mastoiditis. Diarrhea and malnutrition secondary to a 

hidden mastoid infection. 


Figure 70 shows weight record of this case while in the 
hospital. 

Pyelitis is another cause of malnutrition, especially in the 
female infant, although it may occur in the male as well. 
These infants are handicapped in their development, they are 
frequently anemic in appearance and fail to gain because of 
an active infection in the kidney. Recognition of the cause 
of the failure to gain depends on completeness of urinary 
studies. Frequently the diagnosis is missed because only one 
urinary specimen has been examined, and that at a time when 
the patient is not eliminating pus in the urine. Anomalies of 
the genito-urinary tract are often a source of chronic infection 
and result in malnutrition. These may be so well masked that 
only necropsy discloses them, as for example in the case of 
aberrant ureter with infection. 


Tuberculosis as such is not a common cause of malnutri- 
tion in infancy. Here diagnosis does not depend upon physical 
examination alone, but on tuberculin tests and x-rsy findings. 
The diagnosis should be made when the infant is still well 
nourished, rather than later, when a state of malnutrition 
exists, if treatment is going to be effective. 


Syphilis IS another cause of faulty development and failure 
to grow properly. These cases are pathetic when the condi- 
tion is marked at birA. The picture is a familiar one and I 
hould only hke to call attention to the importance of treating 
the mother during pregnanejq thus giving prophylactic treaf- 
nient rather than curative. Attention is also called to fact 
that a negative Wassermann during the first 1 

Me does not rule out congenital luel ” 


VOL, ri— Si 
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Enteral Infections. — The diarrheal diseases, while still a 
problem during the summer months, are not the frequent causes 

UNIVERSITY HOSPITAL 



Fig. 70. 

Note . — ^There was a loss in weight of 2 pounds after admission to the 
hospital, which occurred before the mastoid was drained. Followang the mas- 
toidectomy the diarrhea immediately ceased, the weight loss was checked, the 
infant gained slowly for a time and then made an uninterrupted progress to 
normal weight and health. 

of extreme malnutrition as in the past. During the past 
two years we have been able to carr>' seventy-five per cent of 
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our cases of diarrhea and dysentery through their illness wth- 
out any loss in weight, and when the average of all cases has 
been taken, there has been a slight gain in weight during the 
attack of diarrhea. This is quite a contrast to the loss of 
weight we formerly saw. Many infants fail to make their 
normal gain in weight during infancy because of recurring 
attacks of diarrhea. These repeated attacks may be due to 
intolerance to some one ingredient of the diet, such as too 
much fat, or carbohydrate, or to too large a quantity per feed- 
ing. Recurring parenteral infections may produce the same 
clinical picture. Of the enteral infections dysentery is the 
most common, and not infrequently occurs unrecognized, be- 
cause of the al3sence of macroscopic blood in the stools. 

In the prevention of weight loss from diarrheal diseases, 
the addition to the diet of the fully ripe banana, or the de- 
hydrated banana powder has proved most effective. 

Typhoid jever likewise is no longer the producer of such 
a state of extreme malnutrition as we used to see because of 
improved methods of feeding these cases. 

Quantity of Food. — ^The quantity of food fed to an infant 
has an obvious effect on his general state of weU-being. If he 
is not getting sufficient calories to supply his maintenance re- 


quirements along with his growth requirements, he will not 
gain. Likewise many infants will not gain if given too much 
food. There has been a strong tendency during recent years 
to allow the child to decide for himself the question of how 
much food he should have. This may be a satisfactory method 
for some infants, but for others it is not a safe guide. Many 
an infant who is getting too much food, having colic, and cry- 
ing frequently vnW take eagerly an increase in the formula 
when what the infant needs is less food. According to my 
experience, the greatest difficulty the physician has today is 
in estimating the total caloric requirement of the individual 
infant. Before the introduction of simplified infant feeding 
(whole milk modifications) one would see many infants failine 
to gam because of the quality of the food~but now this has 
changed, and many infants are seen failing to make an on 
timum gam because the total caloric intake i. ?' 

adjusted to the individual infant. ThoL inf^J ^^-r 
..n .ecu. or too rood S'""* ^ ^ 
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diarrhea and vomiting, or the infant may be simply refusing 
part of its feedings. It is well to remember, that there is a 
maximal point at which an infant will gain, a minimal point, 
and an optimal point. Many infants are seen suffering from 
a moderate degree of malnutrition, because such infants are 
having to subsist on the maximal or minimal number of 
calories and are not receiving the optimal number upon which 
they would gain best. 

The following case will illustrate the importance of the 
total caloric intake in relation to the infant’s weight gain. 



Note . — In the above chart it will be seen that the infant, although given 
vario.us formulas and different types of food, made little gain in weight for 
six months. WTien the total caloric intake was adjusted to meet the require- 
ments of the infant, there was an immediate and continued weight gain. 


(L.H.B.) Age: si.x months. 

Xot gaining. 

Negative. 

Birth weight, 7 pounds 12 ounces Feeding’ breast 
two months, modified caw ’s milk, goat's milk, pre- 
digested milk, condensed milk, cow’s milk. 

Has gained only 1? pounds in six months. Vomiting 
at irregular intervals. Constipated. Present formula' 
milk, 15 ounces; water. 15 ounces; sugar, 2 tabic- 
spoonfuls (42 calories per pound) 

Physical Examination: Necative. e.xcept for marked degree of undcrnutrition 
Diagnosis: Malnutrition, extreme Feeding, regulation of 


11/21/30. 
Complaint: 
Family Historx’: 
Past History: 


Present Illness: 
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Treatment: 


Formula adjusted to caloric requirements M Want. 
Milk increased to 18 ounces, sugar to 3 t.aldesponn- 
.{uts (57 calorics per pound). No other chance nas 
made in the care and feeding of the infant, hormub 
later Increased as baby gaincrl. 


Quality of Food.— Some infants may receive an adequate 
quantity of food for proper gain in weight, but have diflicully 
in gaining because the quality is not suitable. 

Premature babies present a special problem, inasmuch as 
such infants are bom with sufficient reserves of iron and other 
accessory factors to take care of only the immediate needs. 
The rate of growth is relatively rapid and the premature infant 
quickly outstrips his reserves so that he is in danger of being 
undernourished unless the need for the accessories is met. 
The normal infant tends to grow at a rate commensurate with 
his natal reserves until the second month is reached. At this 
time growth has progressed to a point where the stores are 
not sufficient, and the child has what has been termed a 
physiologic anemia. Usually the child makes a physiologic 
adjustment to the situation, and after a variable period, de- 
pending on the individual, resumes normal growth. 

There are many factors entering into the maintenance of 
normal nutrition, and it would appear that our concept of 
normal nutrition is changing. Certainly it is clear that im- 
proved nutrition may be obtained for many infants and 
children, who are generally considered to be in a normal state 
of health, by the addition of certain vitamins and minerals to 
their regular diet. 


Various degrees of undernutrition, especially nutritional 
anemias, are produced by a deficiency in the diet, or a lack of 
balance of certain minferals, such as iron, calcium, phosphorus 
and perhaps copper. It has been shown that a preponderance 
of one mineral may interfere with the utilization of another 
From the biochemical standpoint, there are such problems as 
the secretions of the various ferments that aid in digestion 
For example, the amount of hydrochloric acid secreted in the 
Momach may have an important part in the mechanism of 
digestion and nutrition. 

Our knowledge concerning the ^dtamins has been greatlv 
dun„R recent yettrs, yet onr informatio “s sUW 
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complete. The clinical picture produced by a deficiency of 
vitamins C and D in the diet is a familiar one to all. The 
picture of an inadequate amount of vitamins A, B and G is not 
so clear, yet they are necessary vitamins, and perhaps more 
important than we have thought. This is shown graph- 



Fig. 72. — Effect of vitamin B complex upon growth of rats. 

Note . — ^\^itanun B*free diet was fed for six weeks to 2 rats. Rat 4 died; 
rat S shows progressive loss of weight until vitamin B was added to the diet 
at six weeks, then follows a progressive gain in weight. It will be seen that 
without the vitamin B complex in the diet, the rats lose appetite and weight, 
and soon die. When the \dtamin B complex is added to the diet, normal 
nutrition is rapidly regained, as showm by this chart. 


ically in Fig. 72, in which there is given the weight curve of 
two rats on a vitamin B-free diet for a period of six weeks, 
after which Lime the vitamin B complex is added to the diet in 
the form of a special cereal mixture. 

It is also interesting to note that improved nutrition may 
be obtained by including additional vitamin B and perhaps 
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minerals in the regular diet of many infants. This is shown 
in Fig. 73, where a cereaF mixture rich in vitamin B and 
minerals was substituted for the regular cereal being given a 
group of infants in an orphanage, no other change being made 
in the diet or routine care. The group receiving the cereal, 
enriched with vitamins and minerals, had an increased rate of 
gain in weight and growth as compared to the control group. 

The individual tolerance of fat, protein, and carbohydrate 
should be considered in the feeding of infants who are not 
making normal progress. Carbohydrate intolerance is not fre- 
quent, and protein intolerance causes little trouble, except 
from an allergic standpoint, as in eczema. If this condition 
develops early in life the infant’s nutrition and growth are 
temporarily interfered with. Fat intolerance is quite frequent; 
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Fig. 73. 

reco^ized by vomiting, crying from colic, frequent 
stools, or^ consbpation. The effect of fat intolerance nnnn 
nutrition is shown by the following case: ^ 

1/12/34. (RXl.G.) Age; five weeks, 
omplaiw. Crjing. Not gaining. 

Family History ; NegaUve. 

fat curds. number of 

apno.i. . Colic. Fat intolerance 

Treatment; 

The bacteriologic flora of the intestinal tr. r 1, 
received considerable attention and mav at recently 



1288 


C. LORING JOSLIN 


tarding effect upon nutrition. These cases are frequently diag- 
nosed as chronic intestinal indigestion, and there may he a 
relationship with celiac disease. The part that the intestinal 
flora plays in some conditions is not as yet entirely clear, and 
needs further study. 

Environment. — The surroundings in which the baby is 
placed frequently have an important bearing upon its nutri- 
tion and general health. The nervous mother, for example. 
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Fig. 74. 

— There was a gain in weight as soon as fat-free milk was gh'cn 
infant, co'ing also immediately ceased. 


usually leaves her mark upon the baby so that the infant is 
overexcitable, unable to relax, and generally underweight. 
Needless to say, the environment outside of the home, as well 
as within, has an important bearing on the health of the 
child. Pure fresh air is a prime requisite in the life of every 
infant. When an infant is deprived of an adequate amount 
of sunshine its nutrition suffers. During the winter months 
it is frequently advantageous to compensate for this lack by 
exposure to the ultraviolet light. It is important that a pains- 
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taking investigation be made into the environmental factors 
in every case of failure to gain weight during infancy. 

Summary. — ^Little emphasis has been placed upon the 
treatment of undernutrition in infancy, but an attempt has 
been made to stress the importance of making a diagnosis as 
to the cause of the undernutrition. Without a correct diag- 
nosis the treatment may not only be difficult, but may prove 
costly because the fundamental cause is untouched. ^lalnu- 
trition in infancy (except in cases of congenital abnormalities) 
is a preventable condition and should be treated from a pro- 
phylactic, rather than from a curative standpoint. 
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THE DIAGNOSIS OF HEART DISEASE IN CHILDREN 

In considering this title it becomes obvious that no ade- 
quate discussion of all of its phases could be encompassed in 
a paper of this scope. I shall therefore limit myself to those 
conditions in which difficulties of diagnosis most commonly 
exist, and which are fairly frequent in occurrence. 


CONGENITAL HEART DISEASE 


Maude E. Abbott has rendered a great service by giving 
us a clinical classification of congenital heart disease which is 
simple and descriptively to the point. This classification is 
based upon the presence or absence of cyanosis. Wdiile 
cyanosis may be met with in many conditions, severe cyanosis 
recurring or constantly present in children is almost always 
due to congenital heart ^sease, unless other cause be more or 
less obvious. The cyanosis of congenital disease of the heart 
is due to a shunt from the venous to the arterial circuit. It 
is important to emphasize that the direction of the shunt must 
be venous-arterial, for only if the shimt is in this direction will 
the amount of reduced hemoglobin in the arterial blood be 
sufficient to cause cyanosis. Arteriovenous shunts do not lead 
to cyanosis unless eventually the direction of flow be reversed 
by heart failure or other complicating factors; then cyanosis 
occurs. ^ 


We may clinically divide congenital heart lesions into* 

1. Tliose m which no shunt is present— the aevanot 

jiroup, 

2. Those hi which an arteriovenous shunt exists-the ootei 

vanotic trrmm. 


tially cyanotic group. 
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3. Those in which the shunt is venous-arterial — the cyan- 
otic group. 

The variety of lesions which may occur under any of these 
headings except the second is too great to permit of complete 
discussion. Only those encountered with some frequency, and 
permitting of clinical diagnosis, are here described. 

The Acyanotic Group 

Dextrocardia. — Mirror image dextrocardia with complete 
situs inversus of the viscera produces no symptoms, and in 
no way handicaps the patient. The apex of the heart lies to 



Fig. 75. — Teleoroentgenogram of heart, mirror image de.Ttrocardia «'ith 
situs inversus. Note absence of hypertrophy, gas bubble in stomach on right 
liver on left. 


the right and other viscera are transposed. Figures 75 and 76 
show the roentgenogram and electrocardiogram of such a case 
The electrocardiograms obtained from such cases are typical 
and are explained in the legend of Fig. 76. 


the diagnosis of HEAET disease IK CHILDREK 120.^ 


Dextrocardia ivith partial situs inversus or isolated dextro- 
cardia is usually associated with complex cardiac defects de- 
fying complete clinical diagnosis and is usually to be placed 
in the cyanotic group. Figure 77 presents the .x-ray of such 
a case, a cyanotic infant showing at autopsy isolated dextro 
cardia, transposition of the aorta and pulmonic artery, a large 
defect of the interventricular septum, and pulmonic stenosis. 

Coarctation of the Aorta.— This condition may occur as 



Fip. 76,--ElcctTocardiogTani from same patient shown in Fig. 75 . All 
waves m Lead J arc negative, Lead 2 records what would usually be Lead 3 
and Uad 3 records what would be Lead 2. These findings occur because of 
the altered position of the heart in relation to the leads. There is no axis 


a pan of complex anomalies, and does not usually permit of 
diagnosis under these circumstances. The type known as the 
adult forni is more readily diagnosed but is usually overlooked 
unul adolescent or adult age has been reached. AnatoSv 
there occurs a constriction of the aorta varvitrer . 
to complete, and usually at the site of its^ partial 

ductus arteriosus. HVertension s comn^ 

<1* anomaly, and in all cases in n-hich th^birod pSLtt 
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elevated without obvious cause, evidences of this lesion should 
be sought for. The blood pressure is elevated in the upper 
extremities, and diminished in the lower. There is often a 
perceptible lag in the femoral pulse when taken synchronously 
with the radial. Collateral circulation takes place principally 
through the intercostal, internal mammary and branches of 
the subclavian and carotid arteries. These vessels become 



Fig. 77. — Isolated de.xtrocardia. Note marked cardiac enlargement, liver 
on right. From a case of morbus caerulcus sho^\dng at autopsy isolated dextro- 
cardia, transposition of aorta and puImonar>' artery, pulmonic stenosis, larpc 
interv'entricuJar septal defect. The electrocardiogram is similar to that shown 
in Fig. 76, but axis de\nation is present. 


enormously dilated and may be palpated as twisted cords. 
.-c-Ray reveals left ventricular hypertrophy, a prominent right 
border of the aorta, at times amounting to aneurysmal dilata- 
tion, and notching of the ribs caused by the dilated tortuous 
intercostal arteries. These cases are not infrequently en- 
countered. I have seen 6 such, 5 in adults in which 2 were 
verified at autopsy, and 1 discovered on the dissecting table. 
In this last case there was also a stenosis of the right sub- 
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davian artery. One case rvas that of a girl of ^ ™ 

frequent as ° 5.^' although incompelency may 

WsTfect does not permit of clinical diagnosis and 


o 



Fig. 78. — Coarctation of aorta, Orthodiagram of child thirteen years old. 
Note full-sized heart, absence of aortic knob and prominence of aorta to right. 
Notching of ribs is distinct. Collaterals were palpable in interscapular region 
on left. 


its significance is uncertain. Lewis and Grant have pointed 
out the frequency with which bicuspid aortic valves become 
the seat of subacute bacterial endocarditis. 

The PoTENHAiiY Cyanoto Group 

In these instances of arteriovenous shunt are found some 
of the commonly seen congenital defects such as persistent 
ductus arteriosus, patent foramen ovale, and defects of the 
intcrauricular or inteiA’entricular septa. It is a common mis- 
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take to think that the fetal passages close promptly at birth. 
Patten has shown that functional closure of the foramen ovale 
is represented by a sharply rising curve during the first six 
weeks of life which reaches a maximum at about three months. 
Complete anatomical closure may not take place in about 25 
per cent of all individuals. Scammon and Norris repPrt that 
obliteration of the ductus arteriosus reached its maximum at 
the end of three months, and that it had taken place in over 



Fig. 79. — Interauricular insufficiency (septal defect). Note contour of 
heart and auricular enlargement. No symptoms or signs except murmur. 
Electrocardiogram is normal. 

95 per cent of the cases examined by the end of the first year. 
Since the shunt in these cases is arteriovenous, cyanosis of the 
newborn could not be attributed to either of these lesions act- 
ing alone, and moreover the foramen and ductus are normally 
patent at birth. Patients in this group may usually be ex- 
pected to reach adult life, and many middle age, without un- 
toward symptoms. Cyanosis may occur transiently as a result 
of temporarily increased pulmonic pressure or terminally with 
heart failure. In any of the conditions enumerated bacterial 
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endocarditis, usually of the subacute type, may occur as a 
complicating factor. 

Interauricular Septal Defects Including Patent For- 
amen Ovale. — ^These patients are often of delicate build, with 
delayed puberty. There is usually an early systolic or late 
diastolic murmur near the sternum in the third or fourth 
interspace. By a:-ray examination the aorta is found to be 





duaion defect. attacks ’ of ST '"rlf coj 

monk conus could be observed. of the pul- 


hvpoplastic and the auricles dilatert rW • 

appearance to the contour ofthe heart ^^^^^^teristic 

Ittterventricular Defeota m',™? 

The commonest site tor this lesion ® * «oger.~ 

0. eig^r Corit 
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at autopsy had an interventricular opening measuring 3 mm. 
There had been no sjnnptoms during life. There was present 
a loud harsh systolic murmur in the fourth interspace maximal 
about 2 cm. from the sternum. No thrill was detected, but 
this is not uncommonly present. The second patient has 
always been somewhat delicate, fatigues readily, and has occa- 
sional severe attacks of precordial pain during which the pul- 



Fig. 81. — Persistent ductus arteriosus. Note prominent conus. Fluoro* 
scopically there was marked pulsation of the conus. The typical murmur of 
this condition was present. There were no symptoms. The electrocardiogram 
is normal. 

monic conus may be observed by fluoroscopic examination to 
be markedly dilated. Figure 80 presents the x-ray of this 
patient, showing a globular heart and hypoplastic aorta 
These patients not infrequently show aberrations of the QK.S 
waves in the electrocardiogram and this patient presented such 
abnormalities. The patient was normally developed. There 
was a loud, rough systolic murmur with a thrill in the fourth 
interspace near the sternum. The pulmonic sounds were re 
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duplicated. Cyanosis has not as yet been noted, and indeed 
terminal and transient cyanosis is less common in patients 
with interventricular septal defects than in those having de- 
fects of the auricular septum. 

Persistent Ductus Arteriosus. — I have seen 3 cases so 
diagnosed, all occurring in young males. No symptoms were 
present in any and .cyanosis had never been present. One 
lad ran on his school track team. In 2 of these cases the 
typical “machinery murmur” beginning just after the first 
sound, reaccentuated with the second sound and dying away 
in early diastole was heard maximally in the second interspace 
in the pulmonic valvular area. In the third case the murmur 
was s 5 ^stolic and heard in the third interspace. The pulmonic 
second sound was accentuated in all, due to increased pul- 
monic pressure resulting from the aortic-pulmonary artery 
shunt. Cardiac enlargement was not present in any of these 
cases, but it may occur. The x-ray is of great help in con- 
firming the diagnosis, revealing a marked dilatation of the 
pulmonic conus, and fluoroscopically very active pulsation of 
this portion of the cardiac shadow may be observed. Figure 
81 is the x-ray of one of the patients mentioned above. The 
electrocardiogram is not significant but is of help in dis- 
tinguishing this lesion from pulmonic stenosis. In the latter 
lesion right axis deviation usually occurs. 


The Cyanotic Group 

The anomalies found in this group are often so complicated 
that certain diagnosis is impossible. True cases of morbus 
caeruleus always belong here. Such defects as total absence 
of the auricular, ventricular and aortic septa, or combinations 
of these, pulmonic stenosis and septal defects, atresia of valves 
with septal defects and transposition of the great vessels malre 
up the buli of lesions in this group. Cyanosis n,ay 4 rsf„ 
at birth or occur subsequently. The majority of patients 
suffermg with such lesions do not reach adult life and death 
often occurs a few days or months after birth Pi ^ 
stenosis is Ae commonest defect and is usually associated^S 
interauncular or inten-entricular septal defects A ^ 
to Abbott s statistics, the combination of lesions-^inr'^-^ 
stenosis, defect of interventricular septum, Str^^SSn' M 



1300 


WILLIAM S. L0\rE, jR. 


the aorta and right ventricular hypertrophy — known as the 
tetralogy of Fallot is the commonest of all lesions of the 
cyanotic group. I have seen a number of cases of congenital 
heart disease both clinically and at autopsy and have as yet 
to recognize the tetralogy. Whenever pulmonic stenosis is 
associated with a defect in the septum the raised pressure in 
the right heart leads to a venous-arterial shunt. Cyanosis 
becomes marked, and clubbing of the fingers is common. 



Fig. 82. — Pulmonic stenosis with patent foramen ovale. Telcorocnt^cno- 
gram from seven-month infant cyanotic since birth The anterior aspect 
of heart is formed by the enormously dilated right auricle and hypertrophied 
right ventricle. 


Polycythemia is often present. Dyspnea and syncopal attacks 
may occur. 

In patients with pulmonic stenosis there is a rough systolic 
murmur, often accompanied by a thrill, present in the pulmonic 
valvular area. The pulmonic second sound is diminished. 
There is right heart enlargement and the pulmonic conus may 
become prominent. Other murmurs according to accompany- 
ing defects may be present. An infant seven months old had 
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been cyanotic from retina and 

during cr^ung spells. fingers and toes. The 

a moderate i„*the third interspace there 

ra™dtss^2r;~ 

roneTiVrchM ha" a stenosis oi Oie pulmonic valve 



Fi^: Si— Practical atresia of pulraonic valve. From same case as Fig. $2. 

The foramen o\*ale was vndely patent. 

of M'vere degree with a septal defect. It was thought that the 
■sY'-tolic murmur heard was probably due to the septal defect 
rather than the stenosis. At autopsy there was found marked 
right ventricular In-pertrophy, dilatation of the right auricle, 
'•teno^iv almost amounting to atresia of the pulmonic valves, 
and a widely patent foramen ovale (Fig. 83). There is usually 
right axis deviation in the electrocardiograms of such patients. 
\o tracing was obtained in the above case, but in 4 other 
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cases of pulmonic stenosis in which electrocardiograms were 
obtained such axis deviation was present in each. 

In concluding the discussion of congenital heart disease, 
it is well to point out that except in cases with cyanosis there 
are no specific symptoms presented by these patients. Those 
with cyanosis sooner or later develop clubbing of the fingers 
and toes; dyspnea is commonly a S5miptom, and convulsions 



Fig. S4. — Pulmonic stenosis without septal defect or shunt — typical con 
tour of heart. This might be confused with a mitral heart, but examination 
in the right oblique position revealed no left auricular enlargement. Elec 
trocardiogram showed right axis deviation C> anosis was not prc«;ent but 
occur in this condition because of increased dcoxygcnatit)n in thv tupillarics 

and syncopal attacks not infrequently occur; polycythemia is 
often present. Congestive failure with it> accompanying train 
of s\Tnptoms may develop in any congenital h'.sion causing 
myocardial embarrassment. Precordial pain may occur and 
is apt to be associated with dilatation of the pulmonic artery 
and conus. Congenital anomalies of other parts of the body 
are frequently to be noted and mongolian idiocy is rather com- 
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monly found in association with heart disease of the congenital 
type. 

RHEUMATIC HEART DISEASE: THE SIGNIFICANCE OF THE 
APICAL SYSTOLIC MURMUR 


The typical cases of rheumatic fever with joint symptorns 
or chorea need no discussion in this paper. However, in 
infancy and early childhood such typical cases are rarely seen. 
The rheumatic infections, including chorea and tonsillitis, are 
the most important causative agents in the production of heart 
disease in young people. It is therefore of importance to recog- 
nize atypical forms of this disease. In my experience, well 
over 25 per cent of adults with mitral stenosis give no history 
identifiable with that of rheumatic fever or chorea. The 
occurrence of vague aches or pains either in the muscles or 
joints of children should lead to a strong suspicion of rheu- 
matic disease unless other explanation be afforded. In 
children who suffer from repeated attacks of tonsillitis the heart 
should be watched constantly. I recently saw a child of four 
stated to be normal by competent observers up to the age of 
three, but who had had frequent bouts of tonsillitis and who 
in the midst of such an attack became edematous. There was 
low-grade fever, dyspnea, generalized edema, and pleural 
effusion. An obvious mitral stenosis was present at this time. 
The child died twenty-four hours later. This child for the 
past year had suffered from nutritional disturbances, and 
nausea and vomiting had occurred often. Vomiting is fre- 
quently a symptom to be found in the rheumatic child, and 
may occur during periods of apparent good health. Doubtless 
this child had suffered from continuous low-grade rheumatic 
infection or at least frequent recurrences of such infection for 
some time. 


Whenever a clearly defined valvular lesion is present in a 
child. It may be assumed that damage to the heart has occurred 
some time before its discovery, for such lesions do not mS 
Uiemselves during the course of an ordinarv acute ru!, 

infection. They become obvious when an Sfection h^rr? a 
some time, or has been recurrent. ’ "lection has lasted 

Epistaxis is common in these children anrt 

nonic 0, occ„™g o^e’r suggS.t Tvftnl; 
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points toward rheumatic infection. Abdominal pain may 
occur and if associated with nausea and vomiting may lead to 
the diagnosis of surgical abdomen. The occurrence of rheu- 
matic nodules along the course of tendons and ligaments, and 
in tlie scalp is all too often overlooked, and when present tliey 
are invaluable in arriving at a correct diagnosis. They may 
persist long after active infection has apparently subsided. 
Skin rashes are at times present and may take the form of 
erythema multiforme. 

Frequently the disease manifests itself only as an obscure 
malaise, with lassitude and unusual fatigability. There may 
be little or no fever. When the heart is involved there is 
almost always a tachycardia out of proportion to the severity 
of the illness or the height of the fever. Occasionally, however, 
I have seen bradycardias of sinus origin. Systolic murmurs 
are wont to occur over the precordium. I place less stress on 
these than on any other sign. It is true that they may be due 
either to actual valvulitis or to relaxation of a ring. However, 
they are so commonly present in febrile disease of any sort, 
in tachycardias, and in states of malnutrition that their 
presence cannot be emphasized as indicating actual cardiac 
damage. But when such a murmur appears during a sus- 
pected attack and lasts after the illness is apparently over, 
it is of more significance. If definite mitral stenosis or aortic 
lesions appear in long lasting illness, the diagnosis is certain. 
Dilatation of the heart out of proportion to the illness is 
strongly suggestive of cardiac involvement. 

The occurrence of evidences of inflammation of the pleura 
and pericardium is of great importance. Pericarditis with a 
large effusion is not difficult to recognize. However, a friction 
rub may be the only evidence present, and the amount of fluid 
may be too small to recognize clinically. Pain over the pre- 
cordium is not uncommon in pericarditis and indeed may occur 
in rheumatic carditis when pericardial involvement is not 
present. I recall a youth of fourteen who had had vague 
aches in his left shoulder, and had felt tired and run dorni for 
several weeks, who suddenly complained of precordial discom- 
fort and breathlessness, and who on examination had a typical 
pericardial friction rub. He had a pulse of 120, and a tem- 
perature of 100' F. The heart sounds were clear. ar-Ray 
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examination of the heart was negative. There was a moderate 
leukocytosis and the sedimentation rate was rapid. He was 
in bed four months with weakness, fatigability, tachycardia, 
and at one time a clear, straw-colored^ effusion into the right 
pleura. There was slight fever from time to time. ^\Tien re- 
e.xamined one year after recovery there was a definite mitral 
stenosis. Pleural effusion not infrequently occurs during the 
course of rheumatic infections. 

Edema may at times be present. It has been my experi- 
ence, as well as that of others, that edema occurring in rheu- 
matic heart disease in children coming to autopsy is inevitably 
associated wth an active infection of the heart, whether very 
definite clinical signs of activity have been present or not. 
Most frequently such edema is undoubtedly associated with 
heart failure. However, I have seen several cases in which 
it partook of the nature of nephrotic edema, being diffuse in 
character, and associated with considerable amounts of albumin 
in the urine, and a diminution of the serum protein. The case 
of a child of three coming to autopsy also had cholesterolemia. 
There was mitral stenosis, and an active valvular endocarditis 
of the rheumatic type. It should also be remembered that a 
constrictive pericarditis may lead to engorgement of the 
viscera and ascites. I have seen one such case in a child. 

Laboratory findings are at times of considerable aid in the 


diagnosis of rheumatic heart disease. This type of infection 
is one of those most commonly associated with a rapid sedi- 
mentation rate of the erythrocytes and the sedimentation test 
should be done on all suspected cases. This test is unfor- 
tunately not diagnostic since an augmented rate occurs in 
many other conditions. However, when rapid in suspected 
rases, it gives further weight to the diagnosis. I have found 
It to be of more value in determining activity of infection in 
known rheumatic individuals. The rapid rate may persist 
long after other signs of infection have subsided There is 
generally some degree of leukocytosis, and in protracted or 
severe rases definite anemia may occur. ^ 

In my experience the electrocardiogram gives m 
aid in about one third of the cases. Du^g invaluable 

prolongation of the auriculoventricular condSctio^ 

n.«.. .taorn,amy noted. ‘Jfte ST 
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segments and T waves also occur. Figure 85 is the electro- 
cardiogram obtained from a colored child subject to recurring 
episodes of listlessness and slight fever, during such an illness. 
Four years previously there had been a typical attack of rheu- 
matic fever, at the onset of which, however, the child already 
had mitral stenosis. Following that attack an aortic insuffi- 
ciency developed. This electrocardiogram illustrates both 
prolongation of the auriculoventricular conduction time and 
aberrations in the ST segments. Changes in. the ST segments 



Fig. 85. — ^Active rheumatic carditis. Prolongation of auriculoventricular 
condition time (PR inter\’al 0J8 second). Note high take-off of ST segments 
in Lead 3. 


and in the T waves may at times only be present in the pr6- 
cordial lead; therefore this lead should be routinely taken in 
suspected cases. 

The x-ray offers little help in early cases. In those in whom 
large pericardial effusions have occurred, there is noted en- 
largement of the heart of a rather typical contour. If definite 
valvular lesions are present, the x-ray usually reveals changes 
in the contour of the heart and in its size, according to the 
lesions present. 
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The Apical Systolic Murmur.— The typical valvular 
lesions of rheumatic heart disease, mitral stenosis with or 
without aortic insufficiency and stenosis, offer little difficulty 
of diagnosis and will not be discussed further. Evaluation of 
the significance of systolic murmurs heard at the apex, trans- 
mitted or not transmitted, offers one of the most troublesome 
problems of cardiac diagnosis. It must be remembered that 
such murmurs are not uncommonly transient, and may occur 
in normal children as a result of exercise, excitement, or tachy- 
cardia due to any cause. They may be present in anemia, 
malnutrition or fever. They may occur rather obviously only 
during some phase of respiration; or when the patient is only 
in one position. Under these circumstances, and when asso- 
ciated with no other evidence of heart disease, I am inclined 
to attach no cardiac diagnostic significance to them. \ATien 
they are persistently present, especially in a child who has had 
rheumatic fever, or in whom there is good reason to suspect 
rheumatic infection, I think they cannot be lightly dis- 
missed. We have already seen that the murmurs of certain 
congenital lesions may be heard .near this area. In many cases 
of mitral stenosis the diastolic or presystolic murmur is heard 
with difficulty or not at all, an apical systolic murmur alone 


being present. The diastolic murmur may be heard only in a 
very limited area, and the region of the apex should be gone 
over carefully, and the ear trained to detect this low-pitched 
sound. Exercise may bring out this murmur, and I have found 


that I can more frequently hear it with the patient lying on 
the left side. When demonstrated, there is little doubt of the 
diagnosis of structural valvular disease. If it cannot be 
demonstrated, then a systolic murmur with reversal of the 
character of the first and second sounds at the apex duD-lub 
rather than lub-dup (the second sound may be considerably 
diminished or absent), together with an accentuation of the 
pulmonic second sound indicates mitral stenosis Enlarge 
ment of the heart to percussion or by a:-rav examinnH.! • 
diwtes heart disease, but not necessarily valvular disease Tn 
mural lesions on percussion there is apt to be an r 

the heart border to the upper left with or withn 
cardiac enlargement, due to prominence of thj 

d,h^U„„ of u,e Wt auricular appeu^r “"no- 
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graphic examination shows a prominence of the second and 
third curves of the left border of the heart (pulmonic conus 
and left auricular appendage) and when the heart is viewed 
in the right oblique position, dilatation of the left auricle, 
which lies entirely posterior to the heart in the anteroposterior 
view except for the appendage, may be seen. These findings 
may be present in the absence of any recognizable increase in 
the diameters of the heart as usually determined in the antero- 
posterior view. Should all other evidences of heart disease 
mentioned above be absent, in my opinion a systolic apical 
murmur in a. child suspected of rheumatic disease should still 
be viewed with suspicion for some time to come; often other 
signs develop later or the murmur may disappear. This, how- 
ever, does not imply that any restrictions should be placed 
upon such a child if it be otherwise in good health. It should 
be remembered that a pure mitral insufficiency is an exceed- 
ingly rare valvular lesion. I have never seen an instance 
proved at autopsy; however, it has been reported. 

BACTERIAL ENDOCARDITIS 

It is not my purpose to discuss this subject at any great 
length. Adequate descriptions may be found in any textbook 
on medicine or heart disease. I do wish to stress that the 
subacute form of .bacterial endocarditis may have a very in- 
sidious onset. A girl of eight was brought into the hospital 
following a left hemiplegia occurring suddenly the evening 
before. She had attended school that day. There was no 
definite history of illness of any kind preceding the hemiplegia, 
but the child had been tired, unusually quiet, and had avoided 
play for some days. An obvious mitral stenosis was detected, 
and Streptococcus viridans was cultured from the blood. 
This child lived for a year and during that time had an embolic 
occlusion of her anterior tibial artery and emboli elsewhere. 
I^Tien blood cultures are negative, rapidly developing valvular 
lesions, a septic type of temperature curve, enlargement of the 
spleen, clubbing of the fingers, petechiae and the occurrence 
of embolic phenomena are of the greatest importance in arriv- 
ing at a correct diagnosis. The retinal and conjunctival 
arteries should always be e.xamined for hemorrhages of em- 
bolic and petechial origin and the occurrence of e.xquisitely 
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sensitive points in the fingers and toes with or without tiiniefac- 
tion are significant of small emboli. Recurrent attacks of pain 
in the left upper quadrant of the abdomen frequently accom- 
• pany infarction of the spleen. Patients with congenital or 
rheumatic heart disease are particularly prone to develop such 
infective endocarditis. 

PERICARDITIS 


Large accumulations of fluid in the pericardial sac arc not 
difficult to recognize from the physical signs and .t-ray. Such 
effusions may be almost symptomless, and the presence of 
symptoms depends upon the amount of interference with the 
diastolic filling of the heart. On the other hand, small effusions 
which accumulate rapidly and before the pericardium has 
stretched may produce striking symptoms such as dyspnea, 
paradoxical pulse and cyanosis, and it is not uncommon to sec 
such symptoms disappear, even though the physical signs in- 
dicate an increasing amount of fluid, perhaps to reappear again 
when the pericardium is greatly distended. Daily record of 
the measurements of the heart should be kept, and a steady 
increase in the size is of the greatest importance in the diag- 
nosis. Friction rubs are usually present at some time and may 
persist throughout. The heart sounds become more difficult, 
to hear, and it is very helpful if the apex beat can be palpated 
far inside the border of percussion dulness. The percussion 
dulness at the base of the heart is broadened and may diminish 
in extent on changing the patient from the prone to the upright 
position. Physical signs of atelectasis of the lung may occur 
on the left at the angle of the scapula. The x-ray reveals a 
general enlargement of the heart shadow with an obliteration 
of the usual demarcations between its chambers. 


Effusions of less than several hundreds of cubic centimeters 
cannot be recognized by physical signs or x-ray. This is of 
no great importance except in those cases in which the effusion 
vs purulent. It is of the greatest importance to recognize such 
cases of pericardial abscess early, for in general the sooner 
drainage is instituted the better chance the patient has to 
recover. In any illness in which a purulent pericarditis may 
occur, such as pneumonia, empyema, etc. neriraraiai r,? ^ 

rubs should be watched for as the earliest and nft 
definite indication of pericardial involvement. In Aese^ca^^ 
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the temperature begins to run a septic course. The electro- 
cardiogram may present suggestive evidence and when this 
is the case it is generally noted that the ST segments take off 
high, usually in all leads (Fig. 86). In the nonpurulent forms 
pericardial tapping is rather infrequently necessary to relieve 
symptoms, except in those of tuberculous origin. When puru- 
lent pericarditis is suspected, tapping may be resorted to for 
diagnosis. Because of adhesions or pocketing of the effusion, 
a dry tap may result. If within several days it has not been 



Pig s6 Purulent pericarditis complicating pneumonia. Note very I'ieli 

take-off of ST scj^ents in all leads. 

possible to make the diagnosis certain, and if there is strong 
evidence of pericardial absces.s, or if the diagnosis of [junilenl 
pericarditis is reasonably certain without lapping, the peri- 
cardium should be opened surgically and drainage estabii'^hed 
As a result of any inllammation of the [pericardium adhe- 
sions between the vi.-ccral and parietal layer- are [prone to 
occur. These do little harm unlc^> tight band> constrict the 
auricles or orifices of the great veins, or the scar tissue con- 
tracts so that dia-tulic Idling of the heart i- impeded, or in 
addition to the obliteration of the pericardial cavity, the peri- 


THE DIAGNOSIS OF HEART DISEASE IN (TIII.DREN I^II 

cardium is adherent to the mediastinum, pleura and diaphragm. 
Under this last circumstance great hjTiertrophy of the heart 
and eventual failure result. The first two tj^es are of great 
interest since they lead to increased venous pressure, and stasis 
in the liver resulting in cardiac cirrhosis and ascites. Sug- 
gestive signs of chronic pericarditis are systolic retraction nf 
the interspaces, failure of the axis of the electrocardiogram 
to change with change in the position of the patient, and on 
x-ray examination irregularities in the contour of the heart, 
failure of the heart to descend vdth inspiration, and but slight 
difference in the systolic and diastolic size of the heart may be 
noted. In the constrictive type of chronic pericarditis there 
is often no cardiac enlargement. 
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THE DIAGNOSIS AND TREATMENT OF OTITIC 
MENINGITIS 

The most common cause of meningitis, excluding the mcn- 
ingococcic and tuberculous forms, is otitic infections. Otitis 
media is, therefore, a serious infection, primarily because of 
its complications. Prevention is the best treatment, and care- 
ful, understanding observation of every middle ear infection 
will lead to earlier recognition of the serious sequelae. 

The onset of an intracranial complication following a mid- 
dle ear infection may develop almost immediately after the 
appearance of the otitis, or it may run a subacute course with 
relatively few symptoms other than draining ear, and a com- 
plication will become manifest at the time the patient is thought 
to be out of danger. In infants, the ear infection may easily 
be overlooked until after meningeal invasion has occurred. 
The course which a middle ear infection may take depends upon 
the organism, its virulence, and the route of infection which it 
follows in the temporal bone. The infection may involve the 
labyrinth, the pneumatized mastoid cells, or the petrous 
pyramid. From these foci the infection may extend along 
thrombosed and infected vessels in the bone into the sub- 
arachnoid space and brain, and by direct invasion of the lep- 
tomeninges from the labyrinth. If the mastoid cells or petrous 
pyramid become infected, there may be a gradual necrosis 
of bone and dura, with extension of the infection into the sub- 
arachnoid space, brain, or lateral sinus. Therefore the intra- 
cranial infection may be rapid when it travels by Uy of the 
labyiimh or mfectod vessels, and more deliberate when Le„. 
Sion occurs through bone and dura. Wren the mode of ex- 

\OU n— S 3 J3J, 
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tension is retrograde through the vessels, there may be a rapid 
intracranial complication without any warning signal. Infec- 
tions in the labyrinth produce signs of labyrinthine irritation 
such as vertigo, vomiting, and nystagmus. When the infec- 
tion takes a more deliberate route directly through bone, the 
patient usually shows evidence of definite mastoid infection, 
with pain and swelling of the ear and skin over the mastoid 
process and persistent discharge from the ear. However, this 
external evidence may be lacking in some mastoid infections 
and usually when the petrous pyramid is infected. Once an 
infection is thought to be present in the temporal bone, pro- 
crastination concerning operation may be the cause of an in- 
tracranial complication. 

The intracranial complications which may follow middle 
ear infection are meningitis, brain abscess, infective sinus 
thrombosis, epidural abscess, involvement of cranial nerves by 
local meningeal reaction, such as described by Gradenigo,’ 
and nonsuppurative encephalitis. Occasionally the facial nerve 
may be paralyzed by necrosis of bone in the region of the 
facial canal. 

DIAGNOSIS 

Any inflammatory reaction of the meninges may be termed 
a meningitis, but the fundamental differential is whether the 
meningeal reaction is sterile or whether it is due to the actual 
presence of bacteria in the subarachnoid space. A patient 
may have all the clinical signs of meningitis with a pessimistic 
outlook only to find that the patient makes an uneventful 
recovery. 

The appearance of symptoms indicating meningeal invasion 
in a patient with an ear infection should be recognized as early 
as possible. Headache and mild rigidity of the neck, together 
with some degree of febrile rise are the earliest symptoms. It 
is during this period that eradication of the focus may be 
possible by operative procedure on the mastoid bone. If a 
mastoid operation has already been done the symptoms may 
indicate that a walled-off focus was not exposed in the original 
operation. The impression that the patient is doomed because 
of these early symptoms is entirely' unwarranted, because it 
is often at this stage that the patient has a cellular reaction 
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in the meninges without actual invasion by bacteria. As the 
infection spreads through bone to tlie epidural surface, there 
is a reactive process in the dura which attempts to wall ofi 
the infection with the formation of an epidural collection of 
pus. If this is not drained, the inner wall of the dura becomcr 
involved in the extension and again inflammatoiA'^ reaction i.= 
thrown out in advance of bacterial invasion, producing a sterile 
localized reaction of the leptomeninges. If the spinal fluid is 
examined at this stage, the cerebrospinal fluid pressure ma\ 
be slightly increased and microscopic examination will show 
the presence of a few up to several thousand cells per cubic 
millimeter. The fluid should be cultured immediately and 
after culture the fluid centrifuged and smears made to de- 
termine the presence of bacteria. In this early stage of sterile 
meningeal reaction, no time should be lost in attempting to 
find and eliminate the focus of infection. If operation has 
previously been done, a second exploration should be con- 
sidered in the hope of finding a walled-off focus which was not 
removed at the first operation. 

Within twenty-four to forty-eight hours after the initial 
symptoms of headache and mild rigidity of the neck, the tem- 
perature begins to rise rapidly to a level around 104° F. to 
105° F., the pulse becomes rapid, the cervical rigidity becomes 
increased, headache is severe, the patient becomes very rest- 
less with later development of delirium, there is a generalized 
hyperesthesia over the entire body, the Kemig sign is positive, 
and there may be cranial nerve palsies secondary to the men- 
ingeal reaction. At this stage, examination of the spinal fluid 
gives every indication of the actual presence of organisms in 
the subarachnoid space. The cell count ranges, as a rule, from 
1000 to 5000, and in some instances may reach 35 000 tn 
40,000 The globuHn is increased, the total protein’ ranges 
from 75 to 150 mg. per cent, and there is marked reduction or 
absence of spinal fluid sugar, and decrease in sninal flniH 
chlondes. The spinal fluid pressure usually ranges^from 200 
.0 400 mm. of water. The cytology of the spioafflua sh^“ 
a predominance of polymorphonuclear leukocytes 
show the presence of organisms. ^ 

In a report by Neal, Jackson, and Applebaum^ on 
of menmgilU following oUlis media and sinu*™”; 
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due to streptococci, 75 to pneumococci, 20 to the influenza 
bacillus, and the remaining 15 to staphylococci, streptothrbc. 
Bacillus coli, B. friedlanderi, and torula. 

TREATMENT 

The treatment and prognosis depend upon whether the 
meningitis is sterile or infective, and on the organism. Cul- 
tures should be taken from the ear at the time of paracentesis 
and from every mastoid operation so that if meningitis sub- 
sequently develops, the organism causing the ear infection will 
be known in case the spinal fluid is sterile. In all cases of 
sterile meningitis, the mastoid should be operated upon im- 
mediately, so that drainage may be instituted at the source of 
the infection. Spinal drainage should be done once or twice 
daily until clinical improvement occurs and the spinal fluid 
approaches normal. Hypotonic glucose, 0.45 per cent, from 
500 to 1000 cc., given an hour before drainage will increase 
the flow of cerebrospinal fluid. By early recognition of the 
preinfective or sterile stage of meningitis, infective meningitis 
can often be prevented. 

Recoveries from infective otitis meningitis have been re- 
ported from time to time, but this is accepted as a rarity. 
Dwyer® states that he has seen 367 cases of meningitis, with 
IS recoveries. In a series of 623 cases of meningitis, excluding 
meningococcic and tuberculous types, Neal, Jackson, and 
Applebaum- state that 16 patients recovered. Of these, 121 
cases were streptococcic infections due to otitis media, mas- 
toiditis, and sinusitis, with 9 recoveries. 

The recent use of para-amino-benzene-sulfonamide in the 
treatment of streptococcic infections^- ' is most encourag- 
ing. Approximately 50 per cent of all otitic meningitis is due to 
hemolytic streptococci, and if treatment is instituted early, 
recover}' may be ex-pected in this type in the majority of cases. 
Too few cases have been treated with the drug to arrive at 
definite conclusions, but in a series of 6 cases of hemolytic 
streptococcic meningitis and 2 cases of sterile meningitis secon- 
daiy to streptococcic mastoiditis,'’ all recovered e.xcept 1. The 
following case illustrates the course and treatment of an 
otitic hemolytic streptococcic meningitis with recover}’. 
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S. B., white male, age fcven, was admitted to the South Baltimore General 
Hospital on March 2, 1937. On Fehruan,- 2.w 19.17, the child had f.yar r 
on the left side, with purulent discharge from the car on the follow in. <la. . 
Later in the afternoon the drainage from the car cca^cd and a paracrnte=i^ 
was done. The child was sluggish, complained of headache, and wa- 
feverish. On March 2 he was vera- drowsy and was found to have marhfd 
cervical rigidity. The esamination on admission showed mild delirium and 
marked rigidity of the neck. The skin was flushed and hot. A purulent 
discharge was present in the left external auditors- meatus. There was some 
swelUng over the mastoid tip with tenderness. The deep rcncxcs were present 
and active. The Kernig sign was positive. 

The patient was seen by Dr. Nathan Snyder and the diagnosis of mas- 
toiditis with meningeal irritation was made. A left simple mastoidectomy 
was done and the mastoid cells were found to be necrotic and filled with a 
thin purulent exudate. The follondng morning a spinal fluid examination 
was done by Dr. Louis Mcllhany, and the fluid was found to be cloudy, 
contained 13,760 cells, was under a pressure of 380 mm. of water, smear 
showed gram-positive cocci, and after culture a hemolytic streptococcus was 
identified. The patient was seen by Dr. Richard G. Coblcntz and treatment 
was begun with sulfanilamide (para-amino-bcnzcnC'Sulfonamidc). The tem- 
perature course is shown in Fig. 87 and the treatment and laboratory* findincs 
are shown in Fig. 88. The patient showed an immediate improvement in 

the spinal fluid findings, but his clinical course w*as very* stormy. On the 

fourth day after treatment w*as begun he w*as definitely improved, show*cd 
less rigidity of the neck, and w*as more alert. On March 13 his temperature 
rose to 105° F., the mastoid incision w*as widened for better drainage, the 
patient appeared very* toxic, and his neck w*as still quite rigid. On March 

13 and 16 small transfusions w*ere given. From this point on there w*as slow 

but gradual improvement with a gradual decline of the temperature by lysis, 
and after April 1 the temperature did not exceed 100° F. rectally. The 
drainage from the mastoid incision and ear gradually decreased and w'hen he 
left the hospital on April 18 the w*ound was healed and the discharge from 
the car had ceased enUrely. Three weeks following discharge from the hos- 
pital, he w*as again examined and w*as found to be in excellent health w’as 
gaining w’cight, and had no complaints. ’ 


From Fig. 88 it will be seen that in the treatment the drug 
was administered by the oral, subcutaneous, and intrathecal 
routes._ At the beginning of treatment in meningitis the mal 
administration cannot, as a rule, be relied upon because of the 

should be given in two infusions of 1 per cent cnl, f* 
normal saline, eight to twelve hours acaJt Tn ’"9°” ™ 

r„d m”;: ttr'ale: t;ees irpf t 

added slowly. 
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Fir S 7. Chart showinR temperature, pulse and respiration. (Continued on p. 1319.) 
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Concerning the intrathecal administration, the exact re- 
quirements have not yet been determined. In 7 of the 8 cases 
of streptococcic meningitis treated by me, the drug was given 
intrathecally once a day in a dose ranging from 25 to 50 cc. 
of a 1 per cent solution. This was continued until at least 
3 negative spinal fluid cultures were obtained. In the case 
just described, 5 injections were given after the spinal fluid 
became negative, because of the stormy course. However, in 
1 case of the series, only 1 intrathecal injection was given and 
the patient made a prompt recovery. 

In computing the dose, an average of 1 Gm. per 20 pounds 
of body weight every twenty-four hours has been advocated by 
Long.“ Children will tolerate much larger doses, but whether 
this is necessary has not yet been determined. In two children 
weighing 50 pounds, 6 Gm. a day were well tolerated. 

The majority of patients receiving the drug will develop 
varying degrees of cyanosis, but this clears up rapidly after 
administration is stopped. A moderate anemia may develop 
after prolonged use, and in patients who have an idiosyncrasy 
to the drug, an occasional severe hemolytic anemia may occur, 
as shown by the excretion of urine of port-wine color. If 
acidosis occurs, alkalis should be administered. Therefore, 
during the treatment the hemoglobin, red count, carbon dioxide 
combining power, and urine should be carefully watched. 

As previously stated, the treatment of otitic meningitis de- 
pends upon whether it is sterile or infective and the causative 
organism. The preliminary work on streptococcic meningitis 
indicates that a fair percentage of recoveries can be expected 
when treated by sulfanilamide, so that if the original otitis 
media or mastoiditis is known to be due to hemolytic strepto- 
cocci, this drug should be employed. If the causative organ- 
ism in the original infection is not known and the spinal fluid 
shows the absence of organisms, it would seem worth while to 
use sulfanilamide because of the high percentage of strepto- 
coccic infections in otitic meningitis. In dealing with strep- 
tococcic meningitis where sulfanilamide therapy is used, the 
advisability of doing a mastoidectomy is an open one. The 
first case I treated had a severe mastoid infection, but the op- 
eration was deferred until after the spinal fluid cultures were 
negative. In another case, the mastoid was not operated upon 
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and the prompt cessation of discliarge from the ear and the 
recovery of the patient suggest that mastoidectomy may be 
unnecessarjf in hemolytic streptococcic infections. 
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If the meningitis is of pneumococcic etiology, sulfanilamide 
may be tried, but my experience in 2 cases is discouraging. 
Both of these patients showed a clinical course modified from 
the usual imtreated pneumococcic meningitis, but death 
occurred in both cases. Patients with pneumococcic meningi- 
tis may recover occasionally with specific antipneumococcic 
serum and it may be worth while to combine serum and sul- 
fanilamide. However, no satisfactory treatment for pneumo- 
coccic meningitis has yet been devised. 

Approximately 20 per cent of all otitic meningitis is due to 
organisms other than streptococci and pneumococci. Since 
there is no specific treatment, daily spinal drainage and general 
supportive treatment should be employed, 
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INFECTION OF THE NASAL ACCESSORY SINUSES IN 

CHILDREN 

Frequent colds associated with nasal discharge gener- 
ally mean infection of some of the accessory sinuses. It is 
now generally recognized that a so-called common cold 
which does not clear up in two weeks’ time has become com- 
plicated by invasion into some of the sinuses and if left un- 
treated will result in serious disease. This is particularly true 
in infants and young children, for we know that the constantly 
“running” nose in a child demands definite attention if the 
child’s future health and development be given the serious 
consideration it deserves. Children with infected sinuses are 
irritable, anemic, imdemourished and present all the symptoms 
associated with an active focus of infection. Furthermore, such 
infections retard the development of the sinuses themselves 
so that a condition is left for the continuance of a chronic 
disease which might have been prevented if early treatment 
had been instituted. 

It is a common practice to attribute aU chronic colds and 
all cases rsath nasal discharge, regardless of location, character 
or amount of secretion, to diseases of the tonsils and adenoids. 
Il is often taken for granted that this is the only factor to be 
considered, while in fact the true source of the infection may 
be in the paranasal sinuses. The importance of investigating 
this field is impressed upon us when we frequendy encounter 
children who have had their tonsils and adenoids removed but 
Who do not get the desired relief of their symptoms. They 
give a histor^^ of colds being as frequent and the nasal dis 
charge as constant and as severe as before operation The 
optr,ition .s frequently considered as an n„f„sU6able pro! 
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cedure, the results being unsatisfactory to the patient and 
embarrassing to the surgeon. A situation of this kind can 
be avoided if more attention is paid to the sinuses before the 
tonsils and adenoids are removed. In all cases of children 
with inflammatory lesions around the nose and throat, where 
the nasal symptoms predominate, the sinuses should be ex- 
amined. ^^rhere there is a great deal of sneezing, congestion 
of the turbinates, constant colds with thick profuse nasal dis- 
charge, a careful investigation of the sinuses is called for. 





Fig. S9. — Orbital abscess from an infected antrum. In an infant three weeks 

of age. 

If the diagnosis is correctly made, treatment can be properly 
instituted and the results will be satisfactory. 

\\Tiile children are not as susceptible to diseases of the 
sinuses as adults, the condition is frequent enough to require 
careful consideration. In fact, the subject requires more 
attention than is generally given to it by rhinologists. Haike 
made an autopsy study of 394 cases of children. He opened 
the sinuses of 62 cases and found 52 of this number diseased. 
The ages were from nine months to thirteen years. Forty- 
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seven cases had an infection of the maxillan’ antrum. 2 of 
the sphenoids and 3 had an involvement of the cthmoui 
cells. Dean and Armstrong' investigated the sinuses in a 
group of cliildren presenting the common symptoms of infected 
tonsils and adenoids. One hundred and forty-five cases were 
examined, and of this number 65 showed some definite in- 
volvement of the sinuses. In a similar group of cases White”- 
made .v-ray studies of 50 children who had been admitted to 
the hospital for tonsillectomy and adenoidectomy and out 
of the 50 cases 41 showed pathologic sinuses. 

Apparently one reason why this condition is not suspected 
more frequently is that there is still a prevalent opinion 
that the sinuses in children are so undeveloped that they do 
not play an important part in the etiology of early nasal in- 



Fie. 90, — Severe orbital abscess in a child six weeks old. 


fections. In an effort to clarify this misconception, I will 
briefly mention our present knowledge of the anatomic con- 
struction of the sinuses in infants and children. Considerable 
work along this line has been accomplished by Onodi^ who has 
made an extensive anatomic study of 102 skulls. The material 
was obtained from fetuses six and a half to eight months 
from the newborn, and from children one to ninetL yearn of 
ge Since his work, our knowledge of this subject has been 
further supplemented by the valuable investipatinn? f ^ 
■md more recently by the contributio^sTsSe . 

y-- It develop. .SS ''' ^ 

uveen the .,x.b and seventh years. Fr„„ ttrse^tbTo & 
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ninth year it is recognized as a distinct cavity. The maximum 
development is reached during the nineteenth year, when it 
measures from 16 to 21 mm. in height and from 21 to 24 mm. 
in width.® The sphenoid sinus is merely a faint depression in 
the body of the sphenoid bone at birth. Its real develop- 
ment begins at the end of the fourth month and generally in- 
creases in size until the sixteenth year. The ethmoid cells 
are present in the newborn, as shown by Curran® who dis- 
sect^ fetuses from three and one-half months to birth. They 
develop in size with advancing years until puberty. The 



Fig. 91 — Infected ethmoids. Child one month old. 


maxillary antrum is most frequently infected in the child, as 
it has the earliest and greatest development. According to 
Gegenbaurd® “The first rudiment of the maxillary antrum is 
the first to appear, being seen even before the middle of fetal 
life, but it does not attain its complete development until com- 
paratively late, nor does it show any considerable growth 
before the second year of childhood.” .At birth it occupies a 
small space to the inner side of the orbit. “ The subsequent 
development is downward, assuming its full shape after the 
eruption of the permanent teeth. The ma.ximum development 
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is attained between the fifteenth and eighteenth years. So we 
find the maxillarj’' antra and ethmoid cells present at birth, 
while the f rentals and sphenoids make their appearance before 
the third j^ear. Therefore from an anatomic standpoint the 
sinuses in early life are sufficiently developed to be taken into 
consideration in pathologic processes. It is true that the 
sinuses in children are not always perfectly developed, for 
even in the adult we know of no structure in the human body 
which is subject to such wde variations in size, structure, 
location and development as the accessoiy^ sinuses. 

In the early years of childhood the upper respiratory tract 
is particularly susceptible to infection and is generally in- 
volved in most of the exanthematous diseases. In practically 



always on the alert for par^ i ^ are 

eases but do we pay sufflcienUttendon™o P 

-~iatTt re^cbrarb 

of conlinuity can be readily tafccted The 
and cavities adjoininE the nasal fos “™wous recesses 
ocalion for the inrpIaLti™ an^d 
bacteria are placed upon the Looft ? f“ “Wnisms. 
nwinbrane of u.e „outh we knowZt mr IT"’ 

of'the oral^ eliminated 
on mated by BloomfieldVr work. Howetr 

"Owever, when they lodge 



1328 


EDWAIID A. LOOPER 


in obstructed crevices like the tonsillar crypts, reduplicated 
nasal mucous membrane or sinus cavities, they remain for a 



Fig. 93. — Orbital abscess. Ethmoid infection. Age nine years. 



Fiir 94 — Orbital abiCess Frontal and ethmoid infection 

much longer time. If the body resistance is below normal, or 
if the predominating organisms are of a very virulent strain, 
the defensive action of the tissues may not be able to re.-i-t 
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infection. When the sinuses become extensively infcctccl 
eradication of the disease is extremely difficult. Cong^ted 
nasal mucosa, hi^pertrophied turbinates, septal < eviation. 
small nasal cavities, all interfere with ventilation and drainage, 
thus prolonging a condition which could be easi > era ica e 
in a more accessible environment. 


DIAGNOSIS 

The diagnosis of infected sinuses in children is more dif- 
ficult than in adults, because subjective symptoms cannot be 
expressed. In older children, indefinite pains around the head 
and face with headache may be complained of, although these 
symptoms are not always present. The history^ is very' im- 
portant. It is well to know if the child has had measles, diph- 
theria, whooping cough and scarlet fever, for White'^ found 
32 cases in 50 of his series with infected sinuses who gave a 
history of childhood diseases. Twenty-nine of these gave a 
history of whooping cough, 3 had diphtheria, 8 had mumps, 
while 18 gave a history of chronic colds. Onodi^^ tabulated 
23 cases of the earliest reports of infected sinuses in children 
and all of these were complications of scarlet fever. Any 
chronic cold with nasal discharge should arouse our suspicion 
of infection of these structures. Sneezing, headache, irrita- 
bility and depression are considered very important symptoms 
by Byfield.'^ Mouth breathing and coughing are also signifi- 
cant signs. 


In examination, the nasopharyngoscope is a help, but the 
procedure is rather difficult. Diagnostic puncture of the 
antrum with bacteriologic study of the secretion may be re- 
sorted to in obscure cases. This procedure has been used suc- 
cessfully by Dean and Armstrong.^® Transillumination is un- 
rehable, as Skillern^" points out, and in my own experience 
has been misleading instead of being of actual diagnostic 
value. x-Raiy examination is our greatest aid, but the nlate 
must be made by a skilful roentgenologist and the interpreta- 
tion must be correlated with clinical findings. Any chiW nr^ 
renting a maionty of symiptoms mentioned or in any case wLre 
here is cause to suspect sinus involvement shoiL f 7^ ? 
have the benefit of an .r-ray examination 
During the past few years I have had 
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number of cases, young children from three to twelve years 
of age, who have had their tonsils and adenoids removed with- 
out their original S3Tiiptoms of infection clearing up as had been 
expected. They came in for relief of colds, nasal discharge and 
mouth breathing. Most of them had had their tonsils and 
adenoids removed from two to three years previous to this 
examination. A summary of the important points in the 
cases presented follows. 

CASE REPORTS 

Case I. — A. N., aged seven, had tonsils and adenoids removed three years 
ago in order to dear up persistent nasal discharge. As the result of the 
operation there was some improvement in the symptoms for a while, but the 
nasal discharge continued. At the present time there is a great deal of thick 
mucopurulent discharge in each nostril. A quantity of this drains postnasally 
causing some pharyngeal irritation. The tonsillar fossae are dean and there 
are no adenoids. The turbinates are congested and enlarged. a:-Ray examina- 
tion shows douding of the antra, also some blurring in the ethmoid cells. 

Case H.— J. M., aged seven and one-half, came for the relief of constant 
nasal discharge. Tonsils and adenoids were removed two years ago. At the 
present time there is no tonsillar tissue remaining, no adenoids found. The 
infection is confined to the nasal cavity. a:-Ray examination shows marked 
clouding of both antra. 

Case III.- — E. G., aged seven. Tonsils and adenoids were removed w 
1919. Since operation the patient has had frequent colds and nasal discharge. 
At the present time there is a great deal of thick mucopurulent postnasal dis- 
charge, w'hich produces a great deal of sniffling and coughing. There is no 
evidence of any remaining tonsil and adenoid tissue. x-Ray examination shows 
clouding of both antra and some haziness of ethmoids and frontals. 

Case IV. — I. S-, aged ten, had been treated for chronic rhinitis w^th con- 
stant discharge from right nostril. He gave a history of repeated colds. About 
tw'o and one-half years ago tonsils and adenoids had been removed in an effort 
to clear up the trouble, but there had been very little relief. Present examina- 
tion show’s a great deal of turgesccnce of right middle and inferior turbinates. 
X-Ray examination show's clouding of right antrum. After puncturing the 
antrum and several irrigations, the infection cleared up and he has since been 
free of sxTnptoms. 

Case V. — R. L., aged ten. Patient was referred for investigation of the 
sinuses as the cause for repeated nasal infections. Two and one-half years 
ago tonsils and adenoids had been removed but this had little effect on hi3 
nasal infection. x-Ray examination show’s definite clouding of both antra. 
Therc is a great deal of mucopurulent discharge with infiltration of the tur- 
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binatei and mucous membrane. After a simple puncture of the antra and 
repeated irrigations the infection cleared up. 

Case VI.— R. aged sit, had tonsils and adenoids removed three and 

one-half years ago for rclici of repealed colds. Since that time there h^s 
been very little improvement in the nasal condition. Examination at this 
time shows marked hypertrophy of the turbinates with clouding of both antra. 
This is confirmed by re-ray examination. No remaining tonsil and adenoid 
tissue was found. 


Case VH.— R. S., aged thirteen, was referred for investigation for sinu!^cs 
as a possible cause for repeated attacks of asthma. He has had these attacks 
since he w^as a child. They resisted all modern methods of treatment. The 
diet had been carefully investigated, vaccine had been given, tonsils and adenoids 
remo\*ed, but the s>Tnptoms would recur. Nasal examination shows a cloudinc 
of the left antrum. After puncturing and irrigating this antrum his local 
nasal symptoms cleared up and he has had no further asthmatic attacks. 

Case vm. — C. H., aged six, for the past three years has had intermittent 
attacks of asthma. Colds have been frequent and there has been considerable 
nasal discharge. Tonsils and adenoids were removed and an effort xvas made 
to clear up the trouble, but there w^as little improvement in the symptoms. 
He w'as referred for nasal treatment. On examination there w^as marked cloud- 
ing of left antrum. The right antrum was small and outlines indistinct. 
Ethmoids w’ere infected and there w^as a great deal of enlargement of turbinates. 

Oaso IX. — D. L., aged eight, gave a history of repeated colds, a great 
deal of sneezing and considerable nasal discharge. Tonsils and adenoids had 
been removed tw^o years pre\dously. Since operation colds have been as fre- 
quent, and there has been little improvment in his condition. On exandnation 
of the anuses there was marked clouding of the right antrum. Under local 
Uealment the infecdon was completely cleared up and the patient has been 
free from colds for several months. 


Case X^F. R., aged fourteen, came for relief of repeated attacks of 
colds. Tonsils and adenoids were removed six years ago. A great deal of 
mucopurulent discharge was present in the nasopharynx. Examination of nose 
showed a chronic ethmoid infection and clouding of both antra. Svmntoms 
completely cleared up under local treatment. 


COMPLICATIONS 


Orbital abscess is one of the most frequent and nfipn 
most danpous compUcation of accesso^ aims diseL 
dofioilc abscess is characterized by edema of the afferSt ^ 
lids and surrounding tissue. The eyeball L force!?^m 
there is immobiliu- of the ertra-ocjlar mlt" “t 
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formation, there is elevation of temperature and increased 
leukocytosis. If the pressure is not relieved by free drainage, 
vision may be affected. Some of these cases occur in early life. 
Case I shows an infant three weeks old with an infected antrum, 
complicated by orbital abscess. This is an unusual case but 
it demonstrates the danger of this complication even in young 
children. Case II is of a child six weeks old, with an infected 
antrum and orbital complications. 

Meningitis and brain abscess is a very serious complica- 
tion of sinus disease and usually results fatally. Fortunately 
it does not occur in many cases. The complications associated 
with any chronic focus of infection may be present with acces- 
sory sinus diseases in children. Anemia, loss of weight, low 
unexplained temperature and gastro-intestinal symptoms are 
frequently present, so that any such group of symptoms calls 
for investigation and treatment of the sinuses. 

TREATMENT 

The simple acute infections of the accessory sinuses m 
children respond very favorably to treatment. Usually small 
doses of calomel with a few days’ rest in bed is all the general 
treatment required. Locally, the mucous membrane should be 
kept clean with some warm cleansing spray of normal saline ’ 
or dilute Dobell’s solution, after which some 20 per cent argyrol 
should be applied. The most convenient way to apply this to 
the nose is to place the child on his back and with an ordinary 
eyedropper drop from 15 to 20 drops in each nostril. Most 
of the cases clear up without complications. In the chronic 
cases the eradication of the infection is more difficult. If the 
tonsils and adenoids have not been removed it is advisable to 
get them out in order to clear up as many foci of infection as 
possible. Dean and Armstrong^® found that 80 per cent of 
their cases cleared up after the tonsils and adenoids had been 
removed. 

Local treatment consists of keeping the infected surface a.-* 
clean as possible. Suction is very valuable in this condition, 
for many crevices can be evacuated which could not otherwi.'^e 
be reached. Warm saline sprays are very cleansing, soothing 
and stimulating to the mucous membrane. After this, it i' 
helpful to make applications of 2 per cent silver nitrate or 20 
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per cent argyrol. This should be followed by some emollient 
spray. Young children can be best treated in a hospital.^ The 
treatment can be carried out much more satisfactorily if the 
child is away from its parents. Some cases are helped by the 
administration of vaccines. A few cases require conser\-ativc 
operative procedures, such as puncture and irrigation of the 
antra. Only in very exceptional cases is it necessary to do any 
radical operations. 

SUMMARY 

■ 1. All children who have chronic colds with predominant 
nasal symptoms, such as profuse nasal discharge, stuffiness of 
the head; mouth breathing and asthmatic attacks, should have 
a careful investigation of the sinuses. 

2. Cases in which tonsils and adenoids have been removed 
for focal areas of infection, and the symptoms have not cleared 
up after operation, should be suspected of harboring an infec- 
tion of the accessory nasal sinuses. 

3. Neglected treatment of early infection of the sinuses in 
children predisposes to chronic infection which may lay the 
foundation for serious complications in later life. 

4. Nasal colds in children should be treated as an important 
disease. Careful investigation should be made as to their 
etiology and diagnosis. 

5. The proper treatment of infected sinuses in children 
gives gratifying results. The general health of the patient is 
improved. They take on weight, develop more rapidly and give 
every appearance of being greatly benefited. Most of the 
cases can be cured by local treatment, for only_a small number 
require operative procedures. 
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THE EFFECT OF HEAD INJURY ON THE BEHAVIOR 
AND PERSONALITY OF CHILDREN: A STUDY OF 
20 CASES 

INTRODUCTION 

Much has been written on the subject of head injury in 
children. Ireland^'^ who studied 80 children with fractured 
skulls, covered the literature on that topic quite adequately. 
Blau,-"’ who presents a study of 22 children with mental 
sequelae following head trauma, also covers the literature on 
this aspect very thoroughly. In recent books there are excel- 
lent discussions of this subject in Kanner’s Child Psychiatry^® 
and Montgomery’s chapter in Practice of Pediatrics.'® By far 
the most complete review of the literature is found in an article 
bj'^ Strauss and Savitsky.^® It is not the purpose of this paper 
to duplicate these studies, but primarily to attempt to clarify 
the question of etiology. 


PRESENT STUDY 

The 20 cases selected for this study comprise all the 
children who have had head injury and who were seen by the 
author in the past six years (1931 to 1936 inclusive). In this 
period the author examined 752 children referred to a child 
guidance clinic. Eight cases were selected from 232 children 
seen in the Mental Hygiene Clinic of the Cleveland Board of 
bducation. Twelve cases were selected from 520 children seen 
in the Baltimore IMental Hygiene Clinic. 

There is a marked divergence of opinion among authors as 
to the mcidence of sequelae after head injury, ifdan^® foT- 
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lowed his cases for a period averaging thirteen months after 
skull fracture and found that 11 per cent showed serious 
sequelae, mostly of a neurologic nature. Beekman'’’ made a 
follow-up study of 331 children with head injury. He found 
temporary sequelae in 23 per cent but permanent symptoms 
in less than 5 per cent. These findings are far more encourag- 
ing than those of early writers, such as English.® 

There are no figures exactly comparable to the author’s 
incidence of 2.4 per cent (20 cases in 752 consecutive child 
guidance clinic children). Kasanin^'^ studied 120 children 
diagnosed as having psychopathic personalities and found that 
13 (10.8 per cent) “had serious brain injury during childhood 
or adolescence.” He compared this with a control group of 
120 children with different diagnoses. Of these only 2 (1.6 
per cent) had had serious brain injury. Healy“ in a study of 
1000 consecutive juvenile delinquents found 21 cases (2.1 per 
cent) who had suffered a severe head injury. In a later study 
of 4000 juvenile delinquents Healy^^ found that 3.5 per cent 
had head injury “with at least a period of unconsciousness.” 
Healy and Bronner^® in a recent study of 105 delinquents com- 
pared with 105 nondelinquent siblings, found a history of 
severe head injury in 4.7 per cent of the delinquent group and 
none in the control group. 

The author used two criteria for selecting the cases. First, 
at least two of Kennedy’s'® criteria of severe head injury were 
satisfied. This resulted in a group of 10 such cases. Second, 
the child had a mild degree of head injury (scalp laceration or 
a short period of unconsciousness) on which a parent blamed 
the child’s difficulty. This resulted in a group of 10 cases with 
a mild degree of injury^ It is of interest to note that in only 
3 of the 20 cases neither parent blamed the accident for the 
children’s difficulty, and all 3 cases fell in the group with severe 
injury. In 7 cases (3 of them mild) the parents attempted to 
sue or did collect money because of the injury. 

In describing the group as a whole it is interesting to note 
that there were 19 boys and 1 girl. In Blau’s"' study of 22 
children, 20 were boys. The children ranged in age from si.x 
to seventeen years, udth the average age about ten and one- 
half years. They were seen from one month to nine years 
after the accident. The average interval of time was about 
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five and one-half years. The group_ was ^ 

mtelligence. Their intelligence quotients (1. Q.), hasccl on 
the Stanford-Binet test, ranged from 56 to lOS. The average 
was about 89. The group as a whole averaged 2 semesters 
retarded according to chronological age (ranging from Z 
semesters accelerated to 8 semesters retarded) . They averaged 
at grade, however, according to Stanford-Binet mental age 
(ranging from 4 semesters accelerated to 4 semesters re- 
tarded). The brighter children tended to be retarded while 
the duller ones were accelerated, according to mental age. 


BEHAVIOR AND PERSONALITY 


The most characteristic statement regarding children who 
have suffered from brain iniury is that there is a change of 
character following the trauma. Beekman^ describes a wade 
variety of symptoms. He writes, “The symptoms complained 
of in the sequelae are more often of a subjective or emotional 
type than those of an objective type. Headache is the com- 
monest complaint and it usually clears up within a year after 
the accident. Emotional instability is seen frequently. This 
varies anywheres from mild nervousness to a behaviorism 
which is a total change from the child’s former character. . . . 
The severity of this change in behavior varied from mild emo- 


tional symptoms — ‘nervousness,’ attacks of crying for no 
apparent cause or slight irritability — ^to a change in character, 
w'here the child became sullen, quarrelsome and incorrigible.” 
Most authors describe explosive outbreaks of temper, with de- 
structive, cruel behavior. Meyer,^® in an early study of head 
inju^ in adult mental patients, called this the “type with ex- 
plosive diathesis.” Healy^^ describes this reaction thus, “The 
mental changes typically lead to passionate outbreaks and 
great decrease in the power of self-control and an easy mental 
fatigability creates lack of continuity of purpose ” Street Pr 
and Ebaugh^ studied 30 children in a psychiatric clinic who 
gave a previous history of head injury. Fifteen (SO per cent) 
showed these explosive outbreaks of temper. Sik 

this reaction chronic posttraumatic behavior disorder and de- 
scribes them as ‘ asocial, unmanageable and unyielding to anv 
form of training.” Of his 22 cases 12 (54 per^^fnt'MoS 
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this behavior. Blau,® Kasanin,^'^ and Strecker and Ebaugh,'^ 
point out the similarity of this mental picture with that seen 
in children after epidemic encephalitis. Bond and Partridge, ° 
describing postencephalitic behavior disorders in children, 
write, “We have found evidence that nothing quite matches it 
except possibly the traumatic disorders.” 

Blau® classified his 22 cases into four groups, with some 
overlapping, which accounts for discrepancies in totals and 
percentages. Six of his cases (27 per cent) showed acute 
psychoses. Blau states that he can find no reference in the 
literature to this reaction in children. Twelve of his cases 
(54 per cent) showed chronic behavior disorders. Five (22 
per cent) showed posttraumatic epilepsy. Two (9 per cent) 
showed cerebral defect and intellectual retardation. 

In the present study an attempt was made to classify the 
cases according to the behavior of the child following the in- 
jury. This was difficult as some cases overlapped, that is, they 
showed behavior of more than one t 3 qje. This overlapping \vill 
account for discrepancies in totals and percentages. In this 
group there were no cases showing epilepsy or acute psychosis 
as sequelae. 

CHILDREN SHOWING NEUROTIC SYMPTOMS 

This was by far the largest group in the present series, con- 
sisting of 10 cases (50 per cent). The most frequent symp- 
toms found in this group were: “nervousness,” 8 ; headache, 
4 ; enuresis, 4 ; having many fears, 4 ; nail biting, 3 , and sleep 
disturbances, 3 . The following case is presented to illustrate 
this t}T3e of reaction. 

Case I . — Reason for Referral. — M. R., a six-year-old white pirl, in kinder- 
garten. was referred in November, 1936, to the clinic, two years after her 
accident. She has many fears and does not play with other children. 

Development . — Oldest of three children. Birth and development were 
normal. She was hospitalized a few days 

Diagnosis. — Gastro-intestinal disorder, ery’thema multiformc. Sit month') 
later she had a dischar^:^ ear 

Accident . — At the aze of three years and ten months patient fell from^ a 
porch, striking: her head on the pround. She vomited for two succcs^^^^ 
days. She was hospitalized for twelve days. The hospital reports negative 
findings on a careful neurologic e.xamination. x-Ray of the skull showed a 
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(tactute of the left parietal and temporal bones with no displacement or 
depression. No spinal puncture was performed. Recovers- uncvcnlful. 

Recent Bflinvior.-Molhct blames most of patient s recent trouble on the 
accident. Since the accident patient has been nervous, fearful, timid h.t.ne 
her nails. She cries easily, is afraid of the dark and is frightened by the lean 
noise. She is especially afraid if children (even younger) show any acgrc.VMon 
toward her. Thus she is afraid of her three and one-half-ycar-old half-brother. 
She has had occasional enuresis. She won’t cat unless her mother urges her. 
Home Environment. --The mother, Protestant, came from an unhappy, 
broken home. All her brothers and sisters have been divorced. Mother 
married a Catholic at sixteen years, because the man threatened to kill her if 
she didn’t marry him. She left her husband because he drank so much. 
She then lived with paUent’s father but left him when he went with women. 
She returned to her husband but plans to leave as he still drinks and goes 
with women. 

WTien drunk he throws up to mother the fact that patient is not his child. 
Mother induced abortion twice and her husband has been disgusted with her 
because oi this. Patient is afraid of her stepfather when he comes home 
drunk. During much of this time patient lived with her maternal grandmother. 

jExotnfnations. — Ffi>’ 5 ica[. — ^Several examinations following the accident have 
been essentially negative. 

Psychologic. — Stanford-Binet: chronologic age, six years one month; men- 
tal age, five years four months; 1. Q., 84, Tests ranged from three to seven 
years. 

Rating. — Dull normal intelligence. 

Psyc/itatric. — Patient describes how her father left after a fight with 
mother and how mother is trying to force him to buy clothes for patient. 
Patient is very unhappy with stepfather. He comes home drunk and fights 
mother and beats patient. Patient is afraid of him. He tells mother he W'onT 
keep patient, she will have to leave. Patient wishes she could live with some 
relative and describes vague fears of men assaulting her, 

/ntcrprftation.^The patient feels extremely insecure. She is Dlegitimate, 
is rejected by her mother, and has moved about a lot among relatives. She is 
afraid of her stepfather and is extremely unhappy at home. These factors 
arc more important than the head injury in producing her symptoms. The 
mother needs to use the head injury as a form of alibi. 

Trealmeot.~Tbe clinic suggested that paUent be placed either with some 
rclauvcs or in a foster home. As a way of achieving that it was suavestert 
that she first be placed in the children’s convalescent school. This has been 
done and patient has already (two weeks) shown definite improvement. 

neurotic reaction is also illustrated by Cases VT vtr 
Vni and IX in the Appadb:. Half of IhislomZm'Zl' 
showed severe head injury In 8 cases a f 
cMd-s .rouble on Ae 

did a parent attempt to site for damages. ’ however, 
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CHILDREN SHOWING DELINQUENT BEHAVIOR 

This group contained 5 cases (25 per cent). The most 
frequent symptoms found in this group were: defying author- 
ity, 4; stealing, 3; truancy, 3, and running from home, 2. Of 
these children 3 had been in juvenile court and one in an in- 
stitution. The following case is presented to illustrate this 
reaction. 

Case H. — Reason for Referral. — E. H., a twelve-year-old white boy, in 
low fifth grade, was referred in January, 1931, to the Cleveland clinic seven 
years after his accident. He steals from parked cars and gets into a lot of 
mischief such as riding cars, pulling trolleys off street cars. 

Development. — Youngest of 4 children. Birth was unwelcome to both 
parents. Mother was very ill during pregnancy and unhappy because she 
hated living vdth her mother-in-law. Birth was prolonged, a breech delivery. 
Patient was breast-fed three months. In telling this mother e.xplained, “B 
wasn’t because I didn’t want to give it to him.” Development was retarded. 
Walked at fourteen months and talked at two years. First teeth came at ten 
months. Patient had chickenpox severely at three years. Patient had ton- 
sillitis every winter and had coughs lasting most of the winter. Has always 
been underweight. Mother babies him — won’t let him go swimming. She 
said, “He’s my baby and I like to fondle him a lot.” Patient slept with 
mother until he was six years old. 

Accident. — ^At five years of age patient was hit by a truck and w'os un- 
conscious for nine days. He was in the hospital twenty-three days and they 
diagnosed a transverse, frontal fracture of the skull. 

Recent Behavior. — Mother claims that ever since his accident patient has 
been sneaky. He goes with a gang of boys who steal. On two occasions 
patient was taken to Juvenile Court for stealing. He smokes a great deal. 
He fights with boys. At school he tries to attract attention. His school work 
is careless. 

Home Environment. — Both parents w'ere brought up in unhappy homes. 
Their parents quarreled, w'ere abusive and separated. Both parents are e.t- 
tremely immature and neurotic. Both parents have had nervous breakdowns. 
The father has some almost psychotic symptoms. The mother had two nerv’ous 
breakdowns. Both parents w^ere very’ disappointed in their marriage. The 
father deserted for three months before patient’s birth. Neither parent wanted 
any' children. For this reason the mother induced abortion many times. She 
never liked housework and neglected her children. 

Examinations — Physical — He is 12 per cent undenveight, has diseased 
tonsils, cervical adenitis and thickened ear drums. 

Psychologic — .-^t eleven y'ears of age patient was given the National In- 
telligence Test and obtained an I. Q. of 68. 

Stanford-Binet — Chronologic age, tw'elvc y'ears one month ; mental a-fi 
eight years two months; I Q . 67. 

Rating. — Borderline mental defective. 
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Psychhtric.-V^ikr^l shows a a^arkcd degree of atUchmcnl fo ar,d de- 
pendence on his mother, and hosUlity low^ard 

Lthcr’s favorite while his father picks on him all the time. He will nc 
marrj' till hu mother dies. Is very' amdous to learn to 4ancc so he tan 
dance with his mother before she is too old. He shows a marked decree o 
feelings of inferiority and relates these to his accident. Since his a^'lcnt he 
has never been strong and has been sick a lot. He can t play ase a . c 
how he likes to do stunts and show off. He talked frankly about his stcalinc. 

Treatment . — ^Tonsillectomy was adcTscd. Also placement in a special class 
for retarded chUdren. The school was asked to help patient build up his self- 
confidence. The mother was asked to give patient more rccrcadonal freedom. 
Patient was seen several times by tbc psychiatrist in treatment interviews. 
During the period of treatment (six months) patient showed definite improve- 
ment writh no evidence of stealing. 


This delinquent behavior is also illustrated by Cases X 
and XI in the Appendix. Two of this group of 5 cases showed 
severe head injury. In all 5 cases a parent blamed the child’s 
trouble on the injury. In 2 cases a parent attempted to sue 
for damages. 


CHILDREN SHOWING EXPLOSIVE TANTRUMS 

This group contained 4 cases (20 per cent). The most 
frequent symptoms found in this group were: severe, ex- 
plosive tantrums, 4; attacking adults or children, 4; marked 
hjrperactivity, 2; being unmanageable, 2, and attention-getting 
behavior, 2. The following case is presented to illustrate this 
teaction. 


Case in.— Reoion /or Referral.— G. C., a sbc-year-old white boy in high 
fiml grade, was referred in September, 1934, to the clinic, two months after 
his accidenl. Ever since his accident he has had severe temper tantrums 
Parents think he is mentally deranged. 

Dcvelopment.-Fonvth of 5 children. Birth and development normal 
Breast-fed over a year. At first mother claimed he was an easy chUd to 
manage and normal unUl his accident. In a later interview she said natient 
has always had nocturnal and diurnal enuresis. He has always been nervous 
and hyT«racbvc. Physicians have treated him for nervousness and nn» 
diagnosed chorea. WTien four years old paUent fell off a wagon and "i 

his head. He was unconscious and vomited when he woke un M 
frantic then and dates his nervousness from the first fall ' ° 

Accident. —S qc above for accident at four years At 
of ape patient was hit by an auto. Immetotely afier thT"^ -7"“ 
became so ‘Svild” it look 4 men to get him into a i 7 
to the hospital. The hospital diagnosed concussion anTterr^uL^thtd 
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and siioulder. At the hospital he was unconscious for half a day and in a 
daze for two days. He was in the hospital three weeks. 

Recent Behavior . — ^At first mother claimed that all of patient^s trouble 
was since the last accident. Later she admitted difficulties before it (see 
above). Since patient^s return from the hospital he has had violent temper 
spells three and four times a day. These occur when he can^t have his way. 
In these he throws himself on the floor and screams, or he attacks his mother 
or brothers. The school does not complain about his behavior. The mother 
fears a clot has formed on the brain and she fears he will go crazy, have 
epilepsy or die. The father fears patient will kill someone. Mother is asking 
agencies how she can sue for compensation. 

Home Environment . — The ] other had nocturnal enuresis tiU late. He 
always disliked school. He is somewhat shiftless and did not support his 
family well even before the depression. He has been on relief most of the 
depression. The mother is a dull, ignorant person who is extremely upset over 
patient^s condition. Mother’s fears are augmented by the fact that one of 
her children died at the age of one year following a fall. 

Examinations. — Physical and neurologic examinations were essentially nega- 
tive. 

Psychologic. — Stanford -Binet: chronologic age, six years nine months; 
mental age, six years two months; I. Q., 91. Tests ranged from five to nine 
years. 

Rating . — Average intelligence. 

On 3 performance (manual) tests he gave an average performance. At 
the end of the test he suddenly burst out crydng and ran to his mother. 

Psychiatric. —Patient was extremely resistive and cried most of the time. 
He said his mother was afraid to bring him to the clinic for fear we might 
do something to him. Also his mother won’t let him go to school because she 
is afraid — he doesn’t know why. 

Interpretation . — The patient may have suffered from brain injury resulting 
in increased irritability but it is felt that the major part of his difficulty 
based on his mother’s extreme anxiety regarding patient. Patient reflects this 
by feeling marked anxiety himself. 

Treatment . — Patient was sent to a children’s convalescent school with the 
recommendation that he remain six months. He improved so markedly that 
he was sent home after two months. His improvement lasted only two or 
three weeks after his return home. Treatment at the clinic was suggested 
but mother has consistently broken appointments. 

This tantrum behavior is also illustrated by Cases XII and 
XIII in the Appendix. Only one of this group of 4 cases 
showed severe head injury. In 3 cases a parent blamed the 
child’s trouble on the injury. In 3 cases a parent attempted 
to sue for damages. 



effect of head injury on CHll.DREN 


IJ4.^ 


CHILDREN SHOWING MENTAL RETARDATION 


This group contained 5 cases (25 per cent). The s%^)P' 
toms complained of were: poor school progress (or failing 
work), 5; inability to learn, 2 ; reading disability, 2. Four of 
this group of 5 cases showed severe head injury. In 4 cases 
a parent blamed the child’s retardation on the injury, and in 2 
cases a parent attempted to sue for damages. 

Blau^ presents 2 cases of mental deterioration following head 
injury. Strecker and Ebaugh'^ present 6 cases and Heal\ 
presents 1 case. In all these cases, as well as those in the 
present study, mental efficiency was impaired as evidenced by 
poor school work. However, the evidence for an actual change 
in mental ability is far from convincing. This point cannot 
be settled until more cases are reported where a child was 
given psychological tests before and after the head injury. 
The author was able to find in the literature only one report 
of a child who had been tested before and after a head injury. 
Hardwick^® describes a fourteen-year-old boy who was given 
the Stanford-Binet test before and after a severe head injurjc 
She did not give the results but writes, “In general his re- 
actions were slower but more accurate than before.” 


In the present study the average tested intelligence of 
these 5 children (I. Q., 87) was practically the same as the 
average for the entire group (I, Q., 89). All of the children 
in the present study were given the Stanford-Binet test after 
the head injury. Three of these had been given the same test 
before the head injury. Thus Case IV (below) was tested 
twelve months before his head injury and received an I. Q. 
of 79. On the test given eight months after the accident the 
I. Q, was 74. Case XII (Appendix) was tested three years 
before his head injury and obtained an I. Q. of 97. When 
tested fourteen months after the accident his I Q was 97 

Case V (below) was tested three years before his head iniurv 
and received an I. Q. of 97 On the tesf “Jury 

a(t.i his accident the I. Q. was 99 

In these 3 cases the two tests, given before and after the 
head injury', were as close to each other 9+. r l 
Results can be expected to be when repe ed „„ ™ 
dtcduai. Two o, Utese 3 cases receiv^r^htaVS"' te, 
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and in all 3 cases a parent attempted to sue for damages. 
The following case is presented to illustrate this situation. 


Case IV. — Reason for Referral. — C. G., a twelve-year-old white boy, in 
opportunity class, was referred in May, 1936, to the clinic six months after 
his accident. Ever since the accident he has been nervous, suffering from 
headaches, and his school work has become worse. 

Development , — The eighth of 9 children. Birth and development were 
normal (according to the father). At eight and one-half years he had an 
appendectomy. Father says that up to the accident he was a happy, typical 
boy, doing well in school, playing well with other children. In contrast to 
this the school said that before the accident the patient had failed so much 
(at nine years he was in low third grade and doing only first and second 
grade work), they gave him a Binet test and put him in the opportunity 
class (for dull children) one year before the accident. 

Accident , — ^At eleven and one-half years patient fell down a 14-foot em- 
bankment, onto concrete, injuring his leg and head. He was unconscious for 
two hours. When he came to, he vomited and was dizzy. He was taken to 
a physician’s ofBce. The father quotes the physician as saying that patient 
suffered from a ''permanent nerve injury.” Father is suing the owner of the 
property for $1S,CXX). 

Recent Behavior . — Father claims that the accident affected the boy’s mind 
(making him feebleminded), and his nerves — he has headaches, gets “shaky 
spells” and bites his nails. Also patient has pains in his legs and his back. 
Father also claims that patient’s spine has become crooked. Evidence from 
the school indicates that patient’s school work has not become worse since 
the accident. 

Home Environment - — The father is a rather dull man who never kept a 
job long. Three years ago he injured his head in an aeddent. He sued and 
was awarded $1000 which has not been collected. 

Since then he has been on relief on an occasional Federal job. The ntothfr 
had little education. Was fourteen years old when she married. Bearing 9 
children and 3 operations for gallbladder trouble have kept her ill a great 
deal. The oldest son was in an aeddent. The father sued and collected 
The second son has tuberculosis. The third son was in an accident at nine 
years which left him “mentally defective.” The father sued and collected $20^- 
This boy finished the sixth grade at sixteen years. The father tried to pct 
him into the school for the feebleminded but the school refused to accept 

Examinations. — Psychologic. — School tests (given twelve months before 
the accident). 

Stanford-Binet: chronologic age, nine years eight months; mental ajre, 
seven years eight months; I. Q., 79. Tests ranged from six years to nine jears. 

At nine years eleven months be was given a reading test and scored at 
low first grade. 

At ten years six months he was given arithmetic test and scored at o.* 
second grade. 

Clinic Test (Given Eight Months After the Accident) .—Stanford-Bmri: 
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chronologic age, twelve years two months; menial age, nme years; 1. Q-, 
Passed aU of the nine-year tests and none of the ten-year (or above). 
Rotmg.— Vcr>' dull intelligence. r , 

Rogers Test of Personality Adjustment showed a high degree of malad)U^ - 
ment in every categor>^ but a particularly high **sodal maladjusltncnt.' 

Patient said his mother worried most about his accident 
and fears hem gel in another. Father “just scolded me for being so careless.*' 
Father beats patient if he gets poor marks in school. Both parents threaten 
patient ndth reform school. Father fears patient wall shoot someone. Mother 
makes the children behave by threatening them \\dth the devil. Patient often 
dreams he is falling. Also dreams someone chops his mother’s head off. 
Patient dislikes opportunity class and wants to go through college. 

/nfer/;refa/fa 7 i.— Patient’s present symptoms may partly be due to brain 
injury but they are aggravated by his mother’s anxiety and his father’s tend- 
ency to sue about all accidents. Patient’s school achievement is handicapped 
by bis dulness, but especially by his father’s educational drive and his dislike 
for special education. This is based on father’s need to prove that patient’s 
dulness is due to an accident. 

Treatment .—The psychiatrist interviewed the father urging him to drop 
the suit since the parents’ continued anxiety \vzz making patient more ncrv’ous. 
An attempt was made to get father to accept special education for patient, 
leading to trade training for semiskilled work. It was recently learned that 
the father did drop the suit and the patient has improved. 


A similar situation is illustrated by Case XIV in the 
Appendix. 

One case (V below) would not fit in any of the categories 
described above. This boy had a severe head injury while 
being treated at the clinic. Before the accident his behavior 
was somewhat similar to the children described above as show- 
ing “explosive tantrums.” However, he improved under 
treatment and continued improving in spite of his aeddent 
The report of this case follows; 


case V.-^«san for Re}enal-G. G. a seven-year-old white boy i 

low second p-adc, was referred in Deember, 1932, to the cUnic three vea- 

More his acadent. He stole, was hyperactive, disobedient destn.rtTv 
unmanageable. aestructive an 

Dci'cIopmcnt.-^Third of 4 children. Birth and develonmpnf 
Has always had nocturnal enuresis until seven years of ace 
ncr^•ous, hyperactive, mischievous and annoying The sehoM^ 
hai-ior as •‘expiosive.” PaUent is annoying in 

children Constant aUenUon-getting behavior ^ unpopular wit 

Accident. below.) 

Home fnvfronmfnl.-The mother was brouebt ,, • 

None of her children were wanted and she ^ 

voi_ ;i — S 5 unable to control thei 
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especially the boys. She was a religious fanatic. The father was always verj’ 
serious and good in contrast to his father, who was a drunkard. He is a 
religious fanatic and is very intolerant of any misbehavior by his boys. They 
show the four traits he loathes the most — lying, stealing, cruelty and obscenity. 
He punishes them severely and adds that God will punish them too. Mother 
died when patient was six years old. After motheris death all 4 children were 
placed in boarding homes until father remarried two years later. Patient was 
in two boarding homes. Although he improved, the boarding mother felt he 
was so hopeless she asked that he be removed from her home. All the children 
went home four days after father remarried. The stepmother is also a rch'gious 
fanatic who is very intolerant. Thus going to movies is a sin. She bad a 
nervous breakdown prior to her marriage and was ill a year. She had no 
control over patient at all. 

Examinations. — Physical. — Findings were essentially negative. 

Psychologic. — (Tested three years before his accident.) Stanford-Binct: 
chronologic age, seven years three months; mental age, seven years; I. Q.j 97. 
Tests ranged from five to nine years. 

Rating. — Average intelligence. 

Scores on three performance tests were average. 

(Tested one and one-half years after the aeddent.) Stanford-Binct: 
chronologic age, eleven years eight months; mental age, eleven years seven 
months; I. Q., 99. Tests ranged from nine to sixteen years. 

Psychiatric. — Patient shows many signs of feeling very insecure. He has 
been told that his swearing and stealing made his mother die. He describes 
his father and stepmother as very punishing and repressive and says he was 
happier in his foster home. He frequently mentions the things he docs as 
sins. “God doesn’t want children to go to the movies.” 

Treatment. — As both father and stepmother w'ere unable to control patient, 
and as he was getting steadily worse in his behavior it was recommended that 
he be placed in a foster home, preferably in the country. 

Patient ivas placed on a farm home at eight and one-half years of age 
(five months after his father remarried). The patient has been in that home 
for three years (1934 to 1937) and his behavior has improved steadily. 
has made steady progress in school At eleven years he is in the fifth grade 
and doing passing work. He has been brought to the city occasionally to 
\Tsit his home and to be seen by the psychiatrist. After he was in this home 
one and one-half years he received his head injury (see below). The psychiatrist 
resisted attempts by the father to sue, to have a court trial and to have the 

boy brought home. Psychiatrist insisted on patient being sent back to the 

same foster home and no more attention be paid him than if he broke a Ic" 

In the one and one-half years since the aeddent patient’s progress has con- 

tinued so that his stepmother said “The accident knocked the badness out 
of him.” 

Accident — At ten years, while in a foster home under clinic and agenc> 
treatment, patient uas hit by a truck. Patient was unconsdous a feu minutci 
and later at the hospital became unconsdous again. x-Ray shoued a ‘‘circuH^^ 
fracture in the right temporal reaion. There is no tvidtnce of depre'd^'^r^ 
Patient was operated on the day of admission. A large bony plate uas lifted 
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Extradural hemorrhage was found. Clots were removed, vessels hented a 
Sne flap replaced. A later a-ray showed the bone flap m good pnsU.on and 
no endence of depression. Patient made an excellent rccoseo an 
charged after three weeks. 

'P'.TTOLORY 


In psychiatry the study of etiolog)' is more complex than 
in most other branches of medicine. In 1936 the author 
wrote," “Any attempt to study the etiology of behavior or 
personality traits is beset with seemingly insurmountable ob- 
stacles owing to the complexity of the problem. The variable 
and uncontrolled factors are so numerous that proof of a 
cause and effect relationship is nearly impossible. ... A rela- 
tively recent, and widely accepted, theory has made the study 
of etiology even more confusing. This Theory of iMultiple 
Etiology states that every behavior or personality trait is the 
result of many causal factors. This theory has two corol- 
laries. One states that any trait, such as shyness, is caused 
by different sets of factors in different individuals. The other 
states that shyness in any individual is the result of many 
causal factors.” 

There is a strong tendency among medical men to resist 
this concept. They wish to simplify their thinking. Thus 
psychiatrists sometimes find it difficult to persuade general 
practitioners that a patient may have a serious organic con- 
dition (such as heart disease or tuberculosis) and a psycho- 
neurosis at the same time. The tendency is to insist that the 
sjmiptom is either due to organic or psychogenic factors, but 
not to both in the same individual. 


Regarding head injuries, a few writers stress the organic 
factor of brmn damage. Friedman® cautions us as follows: 
“On the basis of accumulating experience, we may say that 
at least in some of the cases of ‘traumatic neurosis,’ definite 
organic changes that can be visualized in the encephalogram 
have been brought to light.” Also Blau,® in discussing the 12 
children with posttraumatic chronic behavior disorder writes 
“The prmapal interest in the post-traumatic behavior disorder 
m children lies in the fact that although it resembles a 
psvchopathic personality,' reaction of psychoeemV Ptir.i 
is nevertheless definitelv of organic oririn A • 
caused by a localized lesion of L brain.” ^ '' Probably 
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Some writers stress the factor of constitution or heredity. 
Thus Healy^^ writes, “Other possible causes are also nearly 
always in the background. Often we have gained evidence of 
a prior neuropathic constitution, or of some grave defect in 
heredity. Except in a case of arrested development, we can 
fairly say we have never been able to discern traumatism as 
the sole assignable factor.” 

Although some authors stress the functional or psychogenic 
aspects, most of them point out the necessity of considering 
both organic and functional factors in these cases. Thus 
Meyer^® in 1904 wrote, “Looking over our cases etiologically, 
we cannot fail to be impressed by the concurrence of several 
etiological factors in the greater majority.” Strauss and 
Savitsky*^ cite Babinski^ as being one of the first to emphasize 
the frequency with which organic and functional disease can 
occur in the same patient. Strauss and Savitsky*’’ agree that 
this concurrence exists. They write, “Such psychogenic super- 
imposition is much more common than is usually admitted. . . ■ 
It is necessary for once to abandon the specious dichotomy, 
organic and psychogenic, in an approach to cases of head in- 
jury. In most cases there is a subtle interaction of psychic 
and organic factors. A case is not either organic or func- 
tional.” Regarding etiology Strecker and Ebaugh*'' write, 
“The findings should lead to caution in referring these condi- 
tions to hypothetical molecular changes in the brain. We 
should prefer to think of the problem in terms of the total 
reactions of the individual child. A study of the child, the 
situation and the environment, and the reaction to this situa- 
tion before and after the injury is therefore imperative. 
Kasanin^’ minimizes the specific effect of brain damage. He 
writes, “It seems to me that severe brain injury and enceph- 
alitis as such do not cause a specific reaction in the individual 
so far as his behavior patterns are concerned. It appears that 
any factor which causes a diffuse process in the central nervous 
system will interfere with the formation of proper inhibitory 
influences and will greatly hinder the complete integration of 
the individual’s behavior.” 

Stressing functional factors, Kasanin’' writes, “It is ver>' 
frequent that the overzealous and anxious parents focus the 
attention of the child upon the injury' and the clinical picture 
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then may be entirely due to functional factors.” Barrac ouglr 
studied the behavior and personality of children following 
various illnesses, including head injury. He stresses the factor 
of emotional handling by parents. Bender,^ in an article in 
which she describes a relationship between encephalitis and 
head traumas in children, and psychopathic personality , wTites, 
**Of great interest is the fact that personality deviations as 
severe as any of these we have described may develop in a 
child who has had no birth injury, skull fracture or enceph- 
alitis but who has been deprived of the normal family-social 
life at the critical period in life, which is the preschool age, 
when his personality is maturing. As a result we find disturb- 
ances in the integration of the maturation patterns of the brain 
as serious as though the injury were a structural one. . . . 
Such a child is always emotionally infantile, always craving 
the love of the mother it never had and is insatiable in his 
demands for attention, grasping and clinging psychically. He 
is restless and has marked hyperkineses. His instability as he 
grows older will show criminal or psychotic episodes. Neuro- 
logical deviations are usually absent but motility mannerisms 
may so closely resemble them that at times they are confusing 
to the examiner.” 

In the present series of cases a study was made of the 
functional, psychogenic or environmental factors that may 
have an etiological bearing. The results of this study are 
presented in Table 1. 


The comnaonest finding, parental anxiety, is seen most fre- 
quently in mothers. It is a common observation that parents 
tend to blame a fall in infancy for difficulties their children 
show later. Parents need to project the origin of their child’s 
maladjustment onto some cause, such as head injury in order 
to protect themselves from being considered responsible. A 
certain amount of maternal anxiety is normal. It seems nearly 
,0 be exaggerated when the injury is to the head Thus 
a broken leg produces only a small fraction of th^ i 

response brought out by a fractured skuU The LaT 
sents a sort of magic zone, with a large number of supelSfom 
regarding injury' m that area. Similar clinical nW 
sometimes seen in children who have had birtli • ■ 
iciaoe have warned Ore mothers 
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TABLE 1 

Psychogenic and Situational Etiologic Factors (20 Cases) 


Factor. 

Mothers. 

Fathers. 

Total. 

Number 
of cjises. 

Number 
of cases. 

Number 
of cases. 

Percent- 

age. 

1. Parent shows extreme anxiety regarding i 
patient. 

15 

2 1 

16 

80 

2. Parent rejects patient. 

12 

■ 


75 

3. Parent is extremely unstable or neurotic. 

11 

11 

14 

70 

4. Home is broken. 



7 1 

35 

5. Parent attempted to sue for damages. 



7 

35 

6. Patient shows marked feeling of in- 
security. 



6 

30 

7. Parent puts a great deal of educational 
pressure on patient. 

3 

3 

4 

20 


nervous. This has resulted in intensifying the mother^s normal 
anxiety. The findings of the present study indicate that the 
child's behavior correlates more closely with the intensity of 
the parent's emotional response, and less closely with the sever- 
ity of the injury. 

The next most frequent factor is the rejection by one or 
both parents, most frequently the mother. The author re- 
ported a study of this factor in two papers. In the first 
paper^'^ the author wrote, “The study shows that maternal 
rejection is primarily due to the mother's unhappy adjustment 
to marriage. This in turn is usually a result of immaturity and 
emotional instability on the part of one or both parents. These 
mothers express their rejection by undisguised forms of neglect 
and cruelty, by overprotection as a reaction to feelings of 
guilt, or by an inconsistency of handling, characterized by a 
mixture of these two methods. The children in turn, sufier 
from an unstable environment and inconsistent handling' 
Feeling more insecure than the average child, they are im* 
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pelled by Uie necessity of extracting from their parents and 
other adults expressions of being welcome or important. Thus 
they are peculiarly sensitive to attention. They derive a cer- 
tain satisfaction from having their mothers upset about them 
and much of their specific behavior represents a discovery on 
their part of what their moUiers fear the most. Finally, this 
study supports the conclusion that maternal rejection is an im- 
portant factor underlying the insecurity which so often ac- 
companies the clinical picture of emotional instability.^ In 
this respect the cases of the present study are somewhat similar 
in their clinical pictures to the cases of rejection studied. Thus 
in both studies there was a high per cent of broken homes (36 
and 35 per cent), one or both parents are extremely unstable 
or neurotic (60 and 70 per cent) and the patients feel insecure. 
The main difference in the groups is the finding in the present 
study of head injury and the extreme emotional response of 
parents to this injury. 

PROGNOSIS 


Most writers are quite pessimistic regarding the prognosis 
of behavior disorders in children following head injurj'. 
Kasanin^" concluded that the prognosis was poor, but not 
so poor as that seen in children following epidemic encephalitis. 
Healy et al}* feel that the prognosis for delinquents showing 
“traumatic constitution” is relatively poor. Strecker and 
Ebaugh“* studied 30 children showing behavior changes follow- 
ing head injury. They state that 6 (20 per cent) are improv- 
ing but the outlook for 24 (80 per cent) is discouraging. 
Beekman^ studied 19 children showing behavior changes fol- 
lowing head injury. He gives a more encouraging prognosis. 
He writes, “Ten children (52 per cent) recovered entirely 6 
(31 per cent) were much improved, but in 3 (16 per cent) ’no 
change was noted.” He feels that there is a relation between 
the severity of the injury and the seriousness of the behavinr 
disorder.^ The present study does not bear this out Bar 
raclough- also disagrees with Beekman. He writes “Thp ^ 
gree of severity of the initiating illness or accident 
relation whatsoever to the behavior change fnr 
blamed. Moat trivial accidenrit and S “ 

quontlv accepted as being responsible lor synrpSs to 
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In the present study 4 cases (20 per cent) showed marked 
improvement and 9 cases (45 per cent) showed slight improve- 
ment under treatment. Four cases (20 per cent) showed no 
improvement and three (15 per cent) showed only temporary 
improvement. The relationship of these findings and treat- 
ment methods will be discussed later. 

TREATMENT 

Regarding treatment, most authors agree on the value of a 
change of environment. In Healy’s early study“ he advocates 
a quiet rural life and stresses the avoidance of alcohol and over- 
heating. In a more recent study Healy ei al}* again advo- 
cate rural placement or “the steady regime of small semi- 
disciplinary schools.” Regarding treatment Beekman® writes, 
“Care, isolation from emotional excitement and training quickly 
showed their effects on these children’s behavior.” Kasanin^ 
writes, “It seems to me that in as much as any form of organic 
treatment is impossible in these cases, the only method of 
treatrqent is environmental change and psychotherapy.” 
feels that if usual methods fail, correctional institutions should 
be used for the training of the child and the protection of 
society. 

Strecker and Ebaugh"^ discuss treatment thus, “Rest from 
physical and mental exertion, removal to a quiet, nonirritating 
environment, intensive study in mental hospitals, more individ- 
ual consideration in school, special classes and vocational 
guidance, are all matters of importance in treatment. . . . 
ing periods of mental excitement, we find that drugs are of 
little avail, but hydrotherapy is often helpful.” 

In the present study an attempt was made to correlate the 
treatment methods used with the results obtained. This is 
shown in Table 2. It wall be seen from this that the best 
results were obtained by psychotherapy with the patient 
directhq and advice given to parents regarding methods o 
handling the child. In this advice the author urges parents 
to treat the child more as a normal child and to drop damage 
suits. The need to sue for damages affects the child indirectly 
by prolonging the emotional attitude of the parents. 
author's opinion the harm done by this attitude far outweighs 
the benefits derived by bringing suit for damages. 
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TABLE, 2 

Treatuect AIethods axd Reselts (20 Cajcs) 


Treatment methods. 


Totals • 


Kcsnlt*. 


Marked _ SIicM ^ 

improve- impro c- 

ment. merit. 


1. PsytJiotherapy of patient plus 

adA-icc to parent. I 

2. AdA-ict to parent only. 

3. Psj’cbotherapy of patient only. 

4 . Tutoring of patient only. 

5. Psjxhotherapy of patient plus 

tutoring. 


6. Psjxhotherapy of patient rtc- 
ommended but not carried out. 


7. Placement in foster home. 


8. Placement in institution (short 
period). 


9, Placement in institution Oong 
period) 


1 

improA-c^ 
nent. i 


to. Psychotherapy in home dty 
recommended. 


In some instances tutoring in specific subjects was bene- 
ficial to the child. Placement of the child in a well-run institu- 
tion results in temporary improvement, but in each case the 
child resumed his former behavior difficulties soon after he re- 
turned home. The author feels that more prolonged treatment 
in a mental hospital equipped to care for children is indicated 
in many of these cases. Some of these children would profit 
by the hospital treatment designed for encephalitics and de- 
scribed by Bond and Appel.’ They describe an experience 
similar to that seen in this study. They write, “Forty-six of 
forty-eight postencephalitic children improved while at 
hospital.” A follow-up study of a group sent home showed 
that over half made doubtful adjustments or became worse 
On the other hand 45 per cent made good social arl?„c+ * 
Mon .a,es lack .aemUes tor fte 

hoadTrl™;"' encephSS 


or 
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CONCLUSIONS 

1. A Study is presented of 20 children seen in a child 
guidance clinic who showed behavior or personality disturb- 
ances following head injury. 

2. Half of the children suffered from severe head injury. 
In all of the cases where the injury was of a mUd degree the 
parents blamed the injury for the disturbances shown. 

3. The behavior and personality disturbances were classi- 
fied, with some overlapping, as follows: 


I, Children showing neurotic symptoms 10 cases 

n. Children showing delinquent behavior . 5 cases 

ni. Children showing explosive tantrums 4 cases 

IV. Children showing mental retardation 5 cases 


4. The mental retardation was found to be more func- 
tional than actual. The children did poorly in school, but no 
deterioration could be detected by psychological tests. 

5. Three cases are presented who were given the Stanford- 
Binet test before and after their head injury. In each case the 
results were nearly identical. 

6. In studying etiology the necessity is stressed of con- 
sidering organic and psychogenic factors as operating at the 
same time. 

7. The effect of organic brain injury seems to be a diffuse 
increase of irritability with a general decrease of inhibitory 
functions. The effect of brain injury on behavior and person- 
alit}’’ is in no sense specific. 

8. There is little correlation between the type of severity 
of the change in the child’s behavior \vith the severity of the 
head injur^^ 

9. There is a greater correlation between the behavior 
change and the emotional attitude of the parents toward the 
injury’. These parental attitudes become important etiologic 
factors of a psy’chogenic or situational type. 

10. The commonest situational factors were attitudes of 
e.vtreme anxiety on the part of the parents and extremely un- 
stablediome situations. The parents were frequently unstable, 
neurotic and rejecting and the homes were frequently broken. 

11. The prognosis is not so poor as some authors have de- 
scribed. In the present series 4 cases showed marked improve- 
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ment under tieatmenl, 9 cases shomd slight improvement, 
while the test showed none or only temporary miptotcmcn . 

12. The most effective therapy was found to be direc 
psychiatric treatment of the child combined with adnee to 
parents regarding methods of handling the child. In thi.> ad- 
\dce parents are urged to drop damage suits and to treat the 

patient more as a normal child. _ 

13. Placement in institutions of a nondiscipbnaiy t>Trc 
benefits some of these cases but the effects are temporary un- 
less the placement can be arranged for a prolonged period and 
the child treated psychiatrically. Only a few states have chil- 
dren’s wards in mental hospitals where the cases with severe 
behavior disturbances can be adequately treated. 

APPENDIX 

Case VI.— Keoson /or Ee/crral.— H. N., a nine-ycar-old white boy, in 
second grade, was referred in November, 1933, to the ciinic, four years after 
his aeddeut, because of poor school progress since his aeddent. He has noc- 
tumal and diurnal enuresis. “He can’t learn. He forgets so easily.*’ 

Devdopment . — First of 3 children. Birth full term, breech deliver^' with 
instruments. Never breast-fed as mother’s milk was not suitable. Pneumonia 
at nine months. Talked at ten months. Walked at fourteen months. Mother 
said he has always been nervous and has always wet the bed. 

Accident .- — At five years ten months patient was bit by an auto. Was 
unconsdous ten minutes, vomited, became drows>’, cried and trembled. Was 
seraicomatose for some time and examined thus. Had many lacerations and 
contusions over the scalp. Eyes deviated to the left. Liver edge felt. Ab- 
dominal reflexes absent, Babinski and Oppenheim reflexes positive bilatcrallv. 
Right pupil more active than left. Pulse 114 to 102. Temperature around 
100" F. for several days. Blood pressure, 100/50 to 118/80. a:-Ray showed 
fracture of right davide and “quesUonable fracture of skull.” No spinal fluid 
Uken. Diagnosis: concussion of brain. Recovery uneventful and discharged 
in nine days. 

Accent Behavior. —■P&iient is timid, afraid of the dark, bites his naik 
and has nocturnal and diurnal enuresis. He only plays with younger children’ 
He cannot stand being scolded. He always learned slowly and forgot easilv' 
Repeated first grade and is repeating second grade. 

Home Environmm.-Tbe father is a bus driver who didn’t „„ f, • 
vcbool The mother divorced him because he wouldn’t support her "shc 
remarried a man by whom she had two chUdren. Mother Ztc f 

Uke h,s (athcr, She is an immature, nervous person who scolds an^" ** 
(latien), l.ut IS leariul about hk health. " 

Eiamiitations —Physical and neurologic evaminatinns 
tor an muTled pharyna. ™n»naHons were negative except 

rMctcincc-Stanford-Binet: chronologic age nin. 

^ *““6 years seven months; 
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mental age, eight years four months; I. Q., 86. Tests ranged from seven to 
ten years. Rating: dull normal intelligence. 

Psychiatric. — Patient said mother left father as he got drunk and used to 
beat mother. Patient sees father but if he comes near the house mother has 
him arrested. Mother worries a lot about his health and restricts his play 
for fear hell get in trouble. His stepfather beats him a lot. Both parents 
favor his baby sister. Patient tells of the accident and adds that two years 
later a boy threw a stone and hit his head on the spot that was injured 
previously. 

Interpretation. — Patient is immature in his emotional development and 
feels insecure. He has conflicts about his parents’ separation and he is uncer- 
tain regarding his mother’s love. His enuresis is partly due to this insecurity. 
Some of his present symptoms are due to his mother’s anxiety regarding him 
and her exaggeration of the importance of the accident. 

Treatment. — Patient and mother were asked to return to the clinic but 
did not return in the past three years. 

Case VTI. — Reason for Referral. — W. S., a thirteen -ycar-old white boy, in 
the seventh grade, was referred in November, 1933, to the clinic, thirteen 
months after his accident. He has been nervous and had headaches ever since 
his accident. 

Development. — Second of 3 children. Birth and development normal. 
Was a happy, ordinary' child until his accident. Repeated the fifth grade. 
Tonsils removed at three years. Has worn glasses since six years old. 

Accident. — At twelve years of age patient was hit by an auto and re- 
ceived laceration of the shoulder and injury to his head. No skull fracture, 
or unconsciousness. 

Recent Behavior. — Mother claims he has been nervous ever since his acci- 
dent. He gets severe headaches and has periods of feeling weak and dizry- 
These come on after reading, or after some unpleasant incident, as bein? 
scolded. Is upset by the least thing. Gets irritated at his mother, saym- 
“Don’t worry' me. Leave me alone.” Is afraid his father will barm him bodily- 

Home Environment . — TLc mother divorced the patient’s father when 
patient was four years old. She remarried. Three years ago mother had a 
“nervous breakdown.” She seems very' unstable. She fears the father 
take patient away or harm him, so she frequently warns patient to avoid the 
father. 

Eixaminations — Physical and neurologic examinations were essentially 
negative. 

Psychologic — Stanffjrd-Binet: chronologic age, thirteen years four month', 
mental age, fourteen years three months; I. Q., 107. Tests ranged from tv'-eL' 
to eighteen years. 

Rating . — High a\erage intelligence. . 

Psychiatric — Patient seems like a u cabling and very dependent on 
mother. Says he hate> his father as he was mean to mother Both 
mother are nen.’ou5. She L always after him not to play rough or bed - 
hurt. He i- t-pociaII> j-alou' of hL half-brother Dc-cribe^ quarrek and 
agreements rt-garding diH.ipIine between hL parents. 
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Interpretation— ?aiichVs ncrvousiiC5S is largely a rcatlion In hr- mnlh-r f 
neurotic behaN-ior and her anxiety that he rvas seriously injured, in the aui- 
dent. Padent sides inth mother in his thinking and he also (eels the acnnrn. 
made Mm nen^ous. He also sides with mother apainsl the father and shnv 
a little resentment at mother tor remarmnp and ha\inc more children. Ps'itn'nt 
is developing neurotic tendencies. 

TrcatnicnL — Psychiatric treatment at the clinic was oficrcd but nrithfr 
patient nor his mother has returned in three years. 


Case VIH.— Reason /or Ke/erra/.— N. K., a ten-year-old while boy, in 
low fifth grade, was referred in September, 1930, to the clinic, sc\cn >c<ir5 
after his accident. He has stuttered ever since his head injury’. 

Hcvefo/>»icnt.— Third ol 4 children. Birth normal, breast-fed nine months 
Development normal. No serious illnesses, food fads or nervous habits. Has 
a good disposition and is popular s\dth children. In school repealed hich 
fourth grade. Is slow in his w'ovk. 

Accident three and one-half years of age patient was hit on the 
head by a golf club. His head severely cut and several stitches w'crc 
necessary. Patient’s stuttering started immediately after this. The physician 
who attended him said it ^^’as due to the fright and shock and that he would 
outgrow it. 

Recent Behavior , — Patient has stuttered ever since his bead injur>% He 
does it most when he is excited. He is very much ashamed of this handicap, 
especially as it interferes wdth school recitations. He is afraid of doctors 
and hospitals. On the whole he has a pleasant personality and gets on well 
v\ith children and adults. 

Home Environment , — ^The father is well educated and kindly but not able 
to support the family very w^ell. The mother married at sixteen years and feels 
she has missed the good times her friends have had. She is a little rebellious 
at her husband’s old-fashioned ideas, and her lack of recreational opportunities. 
She is quite worried about patient. Both parents put quite a bit of educa- 
tional pressure on their children. 


Examinations.— Psyc/iofogic.—At nine years ten months of age patient 
given the National Intelligence (group) Test and received an I. Q. of 105 

Stanford-Binel; chronoiogic age, ten years eight months; mental age, nine 
years; I. Q., 84. Tests ranged from eight to ten years. 

Eating, — Dull intelligence. 

On a series of 10 performance (manual) tests paUent obtained an averaue 
mental age of mne years. Patient is right-handed. *’ 

Retest after seven months of treatment, 

Stanford-Bmet; chronologic age, eleven years three months- mental a a,, 
ten years one month; I. Q, 89. Tests ranged from eight to tweivr ^ ’ 

Ratms.—DuU normal intelligence. ^ 

On a scries of 12 performance tests patient obtainpH 
ape of ten years. average mental 

P-'yf/;rafnc.— PaUent describes his father as being very mmicK* 

<f Paoent gcU poor marks in school. Patient’s ambiul^ espeaally 

lavvvot. are defmitely beyond his ability. Patient Xws 

uws extreme jealousy of 
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his fiftecn-year-old brother. They fight every day. “I half kill him.” In the 
interview patient stuttered only when the topic upset him. 

Interpretation, — Patient’s stuttering seems to be a neurotic trait, started 
by the mother’s marked anxiety at the time of his accident. It continued as 
a habit because by it he derives the infantile satisfaction of having his mother 
continue to show anxiety and be protective of him. 

Treatment. — He was seen for 1 psychiatric interviews and has had weekly 
tutoring and remedial exercises by the psychologist for a period of seven 
months. Patient has shown definite and steady improvement. 

Case IX. — Reason for Referral. — W. B., an eleven-year-old white boy, in 
low fifth grade, was referred in January, 1936, to the clinic, five years after 
his accident. He fights a lot, bites his nails, suCks his thumb, masturbates, 
wets his bed, w^alks in his sleep and daydreams a lot. 

Development. — Second of 5 children. Birth and development were normal. 
Was bottle-fed until eighteen months of age. Usual childhood diseases. At 
three years of age was severely ill with pneumonia. Has had growing pains 
and joint pains, claims he doesn’t hear well. 

Accident. — When six years old patient w'as hit by an auto. He was un- 
conscious and came to in the hospital. x-Ray showed a linear fracture in left 
parietal region. No depression. Recovery uneventful and patient was dis- 
charged after nine days. 

Recent Behavior. — Patient is irritable, fighting frequently with his younger 
brother. If scolded or w'hipped he becomes sullen. He tends to be seclusivc. 
He is repeating his grade in school for the first time. See above for list of 
his problems. He has alw'ays had nocturnal enuresis. 

Home Environment. — The father was brought up strictly. He is a dull, 
ignorant man who drinks a lot, quarrels with his wife, neglects his children 
and shows serious neurotic symptoms. The mother was brought up m an 
extremely unstable home (her mother being psychotic). At fifteen years of 
age she was sent to a girl’s reformatory for one year. She has been very 
promiscuous ever since she was sixteen years old. She spends only n f^''^ 
hours a week at home. She is a notorious drunkard and fighter. She was 
sentenced to a year in jail. The home was broken up and the children placf^ 
in foster homes. 

Examinations. — Physical. — Patient is undernourished. Tonsils moderately 

ClVht 

enlarged and infected. Anterior cervical nodes large and tender. 
tenderness of knee and elbow' joints. Dental caries. Gait is spring>% favonn^ 
left side. Carries left arm semiflexed. Reflexes active but equal. No p^th 
ologic reflexes. Tonsillectomy and dental care were recommended. ^ ^ 

Psychologic — When patient was ten years old he was given the Ilhnoi» 
Intelligence (group) Test and was given an I, Q of 116. 

Stanford-Binet chronologic age, eleven years one month; mental 
ten years ten months, I Q., 98. Tests ranged from ten to fourteen years. 

Rating . — Average intelligence 

On a scries of 9 performance (manual) tests his average mental age v.a 
nine and onc-half >rar'i Goodenough drawing test: score, 49 
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This 'is equu-alenl to a mental age of nearly fifteen years. Hi' dramr,. 

^‘'"^J.ylalrlcISatient describes his mother's neglect but tries to defend her. 
He describes hh father as being very strict and punv'hmg sestreU He fee s 
insecure and unhappy. He evas in uncle’s home a uhilc and hated it. He du- 
likes his present boarding home. He shows rather strong tics o is am > . 
On the w’hote he has a repressed, colorless personality. 

head injuo’ ^as hllle to do ^vith h^s prcfcnt 

beha\nor. This is largely affected by his extremely un^ablc home scttinc. 

Treatment , — was recommended that be be placed in another foster home. 
This was done and in ten months practically all of bis symptoms have dis- 
appeared, including his enuresis. 


Case ^.—Reason for Referral.— H. B., a seventeen-year-old white boy. 
was referred in June, 1935, to the clinic, seven years after his accident. He 
has run away from home several times. 

Deucfofmtcnt.— Second of 3 children. Was one and one-half years old 
when his mother died and was raised by his paternal grandmother. Birth » 
health and development were normal except for some retardation. 

Accident. — M ten years of age patient w^as struck by an auto. He was 
unconscious for two days and was in the hospital four months. (The hos- 
pital newr replied to our letter asking for a report.) Since then patient has 
been hit on the bead twice and was unconsdous both times. 

Recent Behavior . — Since his aeddent patient became disobedient in school 
and was taken to Juvenile Court because of truanc>\ He also began running 
away from home and did this frequently. Grandmother blames this on the 
head injury. Patient quit school at sixteeen years in the seventh grade. 

Home Environment . — ^Mother died (soon after the birth of her third 
child) when patient was one and one-half years old. Was raised by his 
paternal grandmother who was very strict and punished patient a lot. Patient 
v^’as his father’s favorite and was treated very leniently by him. Father and 
grandmother frequently quarreled regarding patient’s disdpline. 

Examinations. — Psychologic. — Stanford-Binet: chronologic age, seventeen 
years; mental age, eleven years six months; I. Q., 72. Range nine to sixteen 
years. 

Rating. — Ver^^ dull intelligence. 

A series of 12 performance (manual) tests gave him an average mental 
age of fourteen years. 


Fsy'riiialric.— Patient describes himself as being spoiled by his father He 
desenbis his godmother as being very strict, but since his aeddent she has 
feared he wall be a cnminal. Patient has many feelings of inferioritv whirh 
were intensified by Ms aeddent. Thus his younger brother nassed h’ 
«hool since the aeddent. Also since Ms aeddent he became afrddM t”-*" 

baseball He began going nith a tough gang of bovs trvin^ t, i 
their approval. t. s s or ooys, trymg hard to win 


He seems somewhat unstable and will lose jobs but iKa „ 
seems fair in the sense that he will be able most of the r PrognosU 

and u-ifl not be markedly antisocial. support himself 
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Treatment . — It was recommended that he be treated by the traveling 
psychiatric clinic that visits his home town. If adjustment fails he might 
either be sent to a C. C. C. camp or the State Industrial School for a period. 


Case XI. — Reason for Referral. — L, B., a twelve-year-old colored boy, in 
third grade, was referred in March, 1936, to the clinic, sLx years after his 
aeddent. He runs away from home, steals and has ‘‘spells.” 

Development. — Third of 7 children. Birth and development normal. 
Tonsillectomy and adenectomy at eight years of age. 

Accident. — ^At seven years patient was hit by a street car and dragged 
some distance, receidng scalp lacerations. The mother collected $I50 plus 
medical care as compensation. (The hospital never replied to our letter asking 
for a report.) 

Recent Behavior. — A year after the aeddent patient started running away 
from home and did so almost continuously to the present. He has been picked 
up by the police and brought to Juvenile Court innumerable times. Occa- 
sionally he steals. He usually travels alone and tells people how badly treated 
he is at home. He was sent by the court to three different institutions. He 
was sent twice to the State Industrial School for Colored Boys but ran away 
so often they refused to accept him again. His school attendance has been 
extremely irregular. He recently complains of headaches and spitting up of 
blood. His mother says that in the past month he has had two “spells of 
fainting. The mother blames all of patient’s trouble on the aeddent. 

Home Environment. — The mother has had 7 children by 3 men. Only I 
of her children is legitimate. The patient is illegitimate. The mother never 
lived with the father although she bore him 4 children. The mother docs 
domestic work and is away all day and has no control over her children. Of 
her children the patient is the most uncontrollable. She has had treatment 
for syphilis. 

Examinations. — Physical. — Scalp scar over left frontal and temporal region. 
Mucous membranes pale. Small, shotty glands palpable in the neck. Chest 
examination negative. Right pupil larger than the left. Both react normall)- 

X-Ray of chest is negative. 

Blood Kolmer test is negative. 

Psychologic. — Stanford-Binet: chronologic age, twelve years nine months, 
mental age, seven years two months; I. Q., 56. Tests ranged from six to nine 
years. 

Rating. — Feebleminded. . , 

Psychiatric. — Patient was extremely resistive. Sat staring at the floor 
expressionless face and answered all questions in monosyllables. His u^u 
answer to everything was “XoLhin’." . . 

Treatment . — It was recommended that he be placed in the State Indu trP^ 
School for Colored Boys until he could be transferred to the new school or 
colored feebleminded uhich had not yet been opened. 


Case XXL — for Referral. — A. 1., a ten-year-old white boy, m 
fourth grade, was referred in January', 1933, to the Cleveland Clinic, fo'jrtce.. 
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months after his accident. Ever since his accident he has had a-iolenl tfro^rr 
outbursts, fighUng and throwing anything he can reach. 

Development.— of 9 children. Mother wa.s very ill in prccnancy. 
ha%-ing two severe hemorrhages. Mother nearly died at birth, nhich wa^ 
cesarean. She had to have a transfusion. Patient was botllc-fcd a' mother 
had no milk. Patient had diphtheria at sixteen months of age. Development 
was normal, and patient was healthy until his aeddent. 

Accident . — WTien nine years old patient W’as hit by an auto and rccci%cd 
scalp lacerations. His left leg was broken at the hip. His hip was operated 
on four times, and he was in a cast, then on crutches and finally a brace. The 
mother is very emotional about the aeddent. She wants the clinic to help 
her collect damages and says she is sure patient's mind was aficclcd. 

Recent Be/;avmr.— Patient's personality changed since the aeddent. He 
has \dolent, explosive temper outbursts in which he fights his brothers. Mother 
fears he will hurt someone. He has had none of these outbursts at school. 
At home he also shou^ marked food fads. Says, ‘T won't cat even if you 
kill me." 

Home Environment.— The father is illiterate. He is vcr>' irritable and 
frequently fights \sdth mother. He is being treated for syphilis. He has been 
in 3 aeddents and tried unsuccessfully to sue each time. The mother is 
twelve years younger than father. She has been so unhappy in her marriacc 
she is \’ery resentful toward her mother who arranged it. She is very emo- 
tional especially when talking about patient's aeddent and beha\ior. 

Exeminatwns. — Physical. — ^Undernourished. The rest of the examination 
was essentially negative. Tuberculin test negative. 

Psychologic . — Three years before the aeddent patient was given the 
Stanford-Binet: chronologic age, six years; mental age, five years ten months; 
I. Q., 97. 


Fourteen months after the aeddent he was given the Stanford-Binet: 
chronologic age, ten years; mental age, nine years eight months; I. Q., 97. 

Average intelligence. 

Psychiatric.— Thrt patient describes his mother as losing her temper with 
patient but also as worrying too much about him. He admits liking this in 
some ways but still feels it is too much. His aeddent looms large in that he 
speaks of it several times spontaneously. Some of his attitudes and behavior 
are qmte infantile. Fortunately he is very fond of his teacher and likes 
school. 

TreafTnent xvas directed more at trying to lessen the mother’s anxiety and 
cmouonal tension regarding patient. This was carried on two mon^. T T 
the clinic closed) and was moderately successful. ^ 


Case Xm.— Reason /or ife/errol.— C. S., an eight-year old wK-f v • 
low second grade, was referred September, 1934, to the chnic five m ''th 
his acadent. He is nervous, has headaches and is failing V ^ 

Drvr;o,„e„,.-Third of 4 children. Birth aTdlTeW^t"’- 

Breast-fed ten days. Was on a bottle for two years S 
scarlet fever and the family physician said hfe would h .f 
At five years of age patient was in an auto acci*„j t g-Tc 

VOL. 21— SG ^ which he was not 
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injured but a girl sitting beside him was decapitated. Patient was very nen.’ous 
for several weeks, trembling and showing choreiform movements. 

Accident. — See above for accident at five years. 

At seven years of age patient was knocked down by a taxi and the right 
clavicle was fractured. No unconsciousness or evidence of head injury. Father 
collected damages out of court. Immediately after this accident patient became 
nervous, trembling and choreic, as with the previous accident. 

Recent Behavior . — ^Ever since his first accident he has shown frequent 
and severe displays of temper, screams, throws things and has attacked hi5 
parents and his younger brother with a knife. He only plays with younger 
children and he is cruel to them. At school he is very troublesome, is punished 
a great deal and is failing. He is afraid to go to bed without a light. He has 
a poor appetite. He has frequent nosebleeds and headaches. He is extremely 
restless and hyperactive. His mother blames all these symptoms on the aca* 
dent. She is sure his brain w^as injured and that he is losing his mind. 

Home Environment . — The father has been ill with diabetes and tuber- 
culosis and has been a poor provider. He drinks, stays out late at night and 
is mean and ugly to his wife. He shows no interest in the children and n 
especially irritated by patient. He calls patient unprintable names, hates to 
see him around and frequently threatens to have him “put away.” The vtolher 
was sixteen years old when she was married and has been sorry ever since, 
he is so mean. She shows mixed feelings and behavior toward patient. She 
has been too lenient, giving in when he has a tantrum and being protective 
when father is mean to him. On the other hand patient gets on her nerves 
so that she can’t stand him any longer. She becomes very sarcastic about 
him, scolds a lot and insists that he has to be placed somewhere. She fears 
patient will be like his father, get tuberculosis or lose his mind. The family 
lived with the maternal grandmother who also protected patient. He vvou 
run to her w’henever his parents punished him. 

Examinations. — Physical . — Patient has had many careful physical and ncu 
rologic examinations and no basis has been discovered for his headaches an 
nosebleeds. Tonsils were enlarged and were removed, eyes were examin 
carefully and findings were negative. At mother’s Insistence he was examin 
in the tuberculosis clinic and findings including tuberculin w'ere negative. 

Psychologic. — Stanford-Binet: chronologic age, eight years four mont 
I. Q., S4. Tests ranged from six to eight years. 

Rating . — Dull normal intelligence. . 

Rogers Test of Personality Adjustment showed a high degree of 
ment in every category but “daydreaming” which was low. The “social an 
“family” maladjustments were espedaJly marked. 

Furfey Test for Emotional Development gave a Development Quoti^n 


Psychiatric — Patient describes his mother as being overly anxiou^* a 
his health and school work, “She doesn’t want me to get killerl. She 
me to take all the schools.” He describes his father as being severe and ^ 


rejectin^r. “He doesn't care about us. He says he’s going to put 
Patient is most upset by his mother’s mixed behavior He ^hou^ 3 d-i-' 



effect of head injury on children 1.0.^ 

anxiety reaction regarding his accidents, and this has been intensified by bi^ 
mother’s concern. 

■ Treat mcn(. -Patient was placed in a children’s convalescent s^od or fixe 
months. During this period he showed marked improvement physical!) and 
mentally. This improvement only lasted a few weeks after his return nine. 
Treatment at the clinic was attempted, but the mother did «■ 

insisting she only wanted placement. Patient was referred to a child-platmc 
agenc>" for placement in a foster home. 


Case XlV.^Rcason jor i?c/crra/.— H. C., a ninc-ycar-old while boy, m 
opportunity class, was referred in March, 1935, to the clinic, three >caTS after 
his accident. He seems unable to learn to read. 

Development . — Youngest of 3 children. Mother was very ill durinc the 
pregnanc>\ \\Tiilc mother was pregnant patients four-year-old brother wa^ 
kicked in the head by a mule and was unconscious some time. Mother then 
felt no “life” and thought patient had died. Birth was difficult as the baby 
was large. Breast-fed only two months as mother’s milk w’as poor in quality. 
When cutting teeth he had convulsions. At two and one-half years he had 
a mild case of chickenpox followed by pneumonia, at which time he was 
delirious during the fever. At six years he cut his toe on a bic>xlc and it 
had to be amputated. After returning from the hospital he had occasional 
nocturnal and cUumal enuresis. 

Accident . — ^At six years of age (she months after returning from the hos- 
pital) patient fell o5 a truck, cut his head and became unconscious. A private 
physidan sewed him up and sent him home. He soon vomited and became 
unconscious again. He was taken to a hospital and diagnosed cerebral con- 
cussion. Two x-rays were negative for fracture of skull. Physical examination 
at the time was negative except for lacerations of the scalp, supra-orbitally, 
and scmiunconsdousness. Spinal fluid was not examined. Recovery unevent- 
ful and discharged in six days. 

Recent Behavior . — Patient shows hardly any signs of nervousness. He is 
pleasant, obedient and gets along well wth other children. His main difficulty 
is his inability to learn to read. The father blames this difficulty on patient’s 
head in}ury. Patient is very sensitive about his disability as children taunt 
him about it. Teachers say he is dull and when eight years old he was placed 
in the opportunity class. 


Home Environment. jather is a very nervous, high-strung, quick- 
tempered man who had a nervous breakdown (when patient was born and 
his brother was injured in the head) and he was incapacitated for four years 
He frequently attempted suicide. The mother had art unhappy life as a rh7d 
(broken home) and seems overwhelmed by her present home She ha h 
iU and weak since the birth of her first child and her husband h 
incapable of supporting the family since his breakdown ^ ^ 

Eraiiiiimliamr.-Pryc/mla./c.-At six years Detroit Group Test I n Oh 
Stanford-Binet: chronologic age, seven years four months 
MX yrar^ two months: I 0 84 Tettc t , nonins, mental age, 

Jr,™’!'™" "■ 

«1« Q, tTL L"ytrl 
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At nine and one-half years, Metropolitan Reading Test, 1.7 grade. 

At nine and one-half years, Metropolitan Arithmetic Test, 2J grade. 

DuU normal intelligence rating. 

Average ability on a series of performance tests. 

On a series of tests for specific reading disability (Gates and Betts) he 
showed some tendency to reversal of letters, very poor phonetic ability and 
visual memory. His vision and acuity of hearing were normal and there ^’as 
no eye muscle imbalance. 

Psychiatric, — Patient showed a slight speech defect resembling a stutter. 
He is sho\\dng a few neurotic tendencies. He describes his mother as being 
markedly overanxious about his health and about his reading. He is some- 
what afraid of his father. Both parents say he must be “dumb.” 

Treatment. — Patient was referred to a teacher who specialized in tutoring 
children ^rith reading disability. The last report indicated that he had made 
marked improvement in his reading and was much happier. 
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ACUTE EMPYEMA IN CHILDREN: DURATION OF 
ILLNESS PRIOR TO TREATMENT A FACTOR IN 
MORTALITY RATE 


The modem conception of the basic principles in the 
management of pleural empyema was established by the re- 
port of the Empyema Commission^ of the United States Army 
in 1918. This work has stimulated considerable interest dur- 
ing the past twenty years in the creation of better methods of 
treatment. The concentration of thought in many instances 
has been centered upon various methods of technic which are 
a revival of the principles of suction, siphonage or vahmlar 
action. 

Many authors have claimed that their results are primarily 
or entirely due to some particular method of operation. A close 
scrutiny of the many statistical reports bare conflicting evi- 
dence and leave one in a quandary as to which is the best 
operative procedure. It is to be admitted that variable per- 
centages in the reports of death rates may be influenced by the 
IjTie and \nrulence of the infection, or by monthly and seasonal 
variations. These factors will affect mortality rates regardless 
of the U^pe of treatment. 


The object of ihh report is to stress with particular em- 
phasis a point which has heretofore received little mention 
The particular point for discussion is: the diiration of illness 
pnar to treatment as a factor in empyema complications as 
SVC I as a factor to be considered in the deduction of mortality 
rates trrespeeUve of the type oj operative procedure The 
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duration of illness has considerable bearing on the development 
of complications, from which, in most instances, death must be 
attributed. Patients rarely die from empyema per se. Death 
may be due to septicemia, meningitis, brain abscess, pericardi- 
tis, lung abscess, liver abscess or peritonitis. One frequent 
complication not to be overlooked is postoperative pneumonia 
in the contralateral lung. 

Our information is based on a study of 103 cases of acute 
empyema in children under thirteen years of age who were 


Duration of Deaths Recoveries 



Fig. 95. — This chart represents a study of the duration of illness, in wetts. 
prior to admission. The death and recovery cases are bracketed in separate 
columns. The smaller figures indicate the number of cases for the particular 
ages while the larger figures represent the total numbers in each square. Note 
the heasy line of demarcation between the third and fourth weeks in duration 
of illness Twelve deaths occurred in the younger children who were ill mure 
than three weeks prior to admission and treatment. 


treated at the University Hospital from 1924 to 1934. The 
usual statistical findings in this group parallel those of simihf 
reports found in the general hospital series. 

The duration of illness prior to treatment was determine' 
conclusively in 95 of the 103 cases. Twelve of the 16 death- 
occurred in patients who had been ill more than three weer:-- 
In the group of recoveries, 70 cases were ill three weeks nr 
less, while 7 cases had been ill more than three weeks 
receiving treatment. A sharp line of demarcation between t 


acute EMPYEiU IN OIIU^REN Uv>9 

fatal and the recovering cases fell between tlirce and four 
weeks from the onset of the initial illness (Fig. 95). 

It is a striking fact that no death occurred in the 44 chil- 
dren who were between six and twelve years of age (Fig. 96). 
The cause of death in 14 cases was proved by necropsy 
to be one or more of the complications mentioned above. 
Why did these deaths occur? With this point in mind the 
question was studied with respect to the type of infection and 
the duration of illness. Most of the deaths occurred irrespec- 
tive of the tj'pe of infection in those cases who had been ill 



Fig. 96. The solid black columns represent the total number of cases of 
empyema for each year of age. The hatched columns indicate the number of 
deaths at the various ages. It is to be noted that there v?ere no deaths between 
the ages of six and twelve years. 


more than three weeks and many recoveries were found in the 
group who had been ill three weeks or less (Fig, 97) 

It is reasonable to suspect that the delay in receiving treat- 
ment IS due to the late diagnosis of pneumonia and empyema 
m the verj. young children. Complications are more S to 
follow as a result of this delay. Therefore, higher mo?Si tv 
rates are to be expected. The treatment in somfnf tw! 

“ r“°' 

nb reaction ,vas done. The resnte TtoC' 
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1927 


Recoveries 

duration of flluess 

age 

organism 

before admu^ion 

5 

pneumococcus 

2 weeks 

7 

3 

pneumococcus 

2 weeks 

3 

pnctimococcus 

3 weeks 

5 

streptococcus 

and 

pneumococcus 

3 weeks 

7 

pneumococcus 

3 \TOck5 

3 

1934 

2 weeks 

8 

pneumococcus 

I week 

6 

pneumococcus 

1 week 

6 

pneumococcus 

2 weeks 

2 

pneumococcus 

1 wTck 

5 

negative 


4 

negative 

1 week 

6 

pneumococcus 

6 

pneumococcus 

1 week 


Recoveries 


age organism 

8 streptococcus 

9 pneumococcus 
7 

3 staphylococcus 


8 staphyloccKxus 
2 pneumococcus 
7 pneumococcus 


1926 

duration of 
illness before 

Deaths 

duration of 
illness before 


admission 

age organism 

admission 

complications 

2 weeks 

5 


6 weeks 

not kno;Yn 

4 weeks 

4 

pneumococcus 

4 weeks 

bronchopneumonia 

2 weeks 

3 weeks 

1 


4 weeks 

peritonitis 

1929 

3 weeks 

4 


6 weeks 

bram ab«^s 

6 weeks 

2 weeks 

2 

pneumococcus 

4 weeks 

pericarditis and ab- 
scess of hip 


1 

staphylococcus 

and 

streptococcus 

4 weeks 

(Died suddenly ritcr 
aspiration. Prob- 
ably tension pneu- 
mothorax) 


2 


2 weeks 

7 

pneumococcus 

2 weeks 



1931 

2 

B. pfeiHcri 

3 weeics 

9 

pneumococcus 

3 weeks 

1 

pneumococcus 

3 weeks 

5 

pneumococcus 

2 weeks 

6 

pneumococcus 

2 weeks 

3 

pneumococcus 


1 < 

pneumococcus 

3 weeks 

3 

pneumococcus 

3 weeks 

6 

staphylocoonis 

2 weeks 


and 



pneumocoeem 


3 

pneumococcus 


1 

pneumococcus 

3 week* 

7 

pneumococcus 

3 weeks 

5 

pneumococcus 

3 weeks 

1 


2 weeks 

5 

Staph, haemo 

6 w'eeks 

2 

pneumococcus 

2 w'eeks 


2 

2 pncumoccKXiib 

2 pneumococcus 


2 weeks mcningitL'> 

multiple lung 

4 weeks abscesses 

broncbopnetinionu 

5 weeks miliary lung »t>- 

secssei 

pericanlilis 

fjcritonitis 


Fig. 97. — The solid curve in the graph shows the mortality rate per >c3r 
in the 103 cases of empyema. The dotted ctirv'^e represents the p>erccntage of 
cases (five >ears of age or less) for each year. It is to be noted that the 
\-ariable mortahty rates for different years are not due entirely to the 
that most cases uere in the very’ young age group The high percentage of 
younger children in 19 31 shows a comparatively low mortality rate. 
mortality rates for 1926 and 1929 are tabulated v/ith the ages, recoveries, dura- 
tion of illness and type of infection. The duration of illness is an important 
cuntributing factor m the-e years of higher death rates There are no death'* 
m 1927 and 1934 Xotc the duration of illness before admission, in the 
lated cases for these tv. o years. 
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able to any one particular method of treatment. In these 1 O' 
cases there vfas not a single fatality among the group that 
developed empyema while being treated in the hospital. 

CONCLUSIONS 

Any child suffering from suspected pneumonia, particularly 
those under six years of age, who show little or no improvement 
after ten days from the onset of illness, should have an x-ray 
examination of the chest. It is an ordinary precaution. Early 
recognition with proper treatment null greatly reduce the mor- 
tality in empyema. 

It is not to be construed that the plea for early diagnosis 
is also an appeal for immediate operation after the diagnosis 
has been made. The individual factors in each individual case, 
such as the type and virulence of infection, the general condi- 
tion of the patient, the consistency of the pus and the loca- 
tion and character of the empyema, should be some of the 
determining factors in selecting the time and plan of treatment. 

The duration of illness prior to treatment may be a help- 
ful index in the prognostication of complications and mortality 
rates. 
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DIAGNOSIS OF THE CAUSES OF LOW-GRADE ABDOM- 
INAL PAIN IN CHILDREN 

Vague recurring abdominal pain is a common complaint in 
children. It is a complaint that most frequently is uttered in 
the age group of three to ten years. 

The pain presents no definite characteristics, with the ex- 
ception of its almost constant localization to the umbilicus. 

The causes of the condition are manifold, ranging from 
local disturbances to those far remote from the abdomen. The 
nature of the disturbances may be serious or comparatively 
trivial. Because of the numerous etiologic factors involved, 
and their associated variable nature, it behooves the physician 
to definitely arrive at a diagnosis. 

To reach a diagnosis is frequently a complex problem as 
the complete absence of any pathognomonic subjective or ob- 
jective findings is notable in this complaint. Therefore, con- 
fronted with the condition the only premise that can be advo- 
cated is — be thorough! 

The citation of cases, exemplifying confirmation of the 
above statement, is probably the most satisfactory manner of 
illustrating diagnostic procedures. 


Case L— a colored boy, aged four years, was admitted to the University 
of Maryland Hospital r\dth the complaint of vague, recurrent umbilical pain 
of several months’ duraUon. Vomiting had been present for the nast trvn 
days. The patient had had a similar attack one month prior to arimi ' 
at which Urac a diagnosU of “acidosis” was made. dnnssion. 

The diagnosis of the condition in this younsster wonM 
have remained obacure, but for our routine Lui™ L to fte 
hiMon- of pamt eating. Such a history was’ oSained Md 
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substantiated by the presence of a lead line in roentgen-ray 
examination of the long bones. While lead poisoning is more 
common in infants, it is seen in older children. We strongly 
feel, however, that the diagnosis will seldom be made short of 
the encephalitic stage, unless routine inquiry is made in his- 
tory taking. Peripheral neuritis, lead line and other adult 
features are usually absent in children. Yet the diagnosis can 
easily be confirmed or excluded by demonstration of the 
typical lead line in the long bones. This case is an excellent 
example of tlie importance of thorough history taking. 

Case U. — A white boy, aged six years, was seen complaining of umbilical 
pain at recurring intervals for the past six months. There had been a con- 
comitant anorexia, slight loss of weight and some lassitude. The history was 
strongly suggestive of tuberculosis: yet contact was denied. On examination 
definite nodular masses could be palpated in the region of the cecum. The 
Mantoux test in a dilution of 1:1000 was strongly positive. A flat plate of 
the abdomen revealed the presence of calcified glands. 

The mesenteric glands are frequently the site of tuber- 
culous infection. As a rule they give rise to very vague and 
unreliable symptoms and physical signs. When pain is present 
it is chiefly attributable to acute glandular inflammation, peri- 
adenitic edema and local peritonitis of the adjacent serosa. 
The location is usually umbilical or lower right quadrant. The 
routine use of tuberculin testing, as a diagnostic aid in condi- 
tions of vague abdominal pain, is unreservedly urged, for the 
tuberculin reaction is of great significance when negative m 
that it provides very dependable evidence against the presence 
of tuberculosis. The diagnostic usefulness of roentgenography 
is almost exclusively limited to the demonstration of the old 
calcified stage of the disease. 

Case III. — A white boy, aged ten years, was seen with the complaint of 
umbilical pain, usually following the ingestion of food. The complaint 
been present since the age of three years. The pain was described as cramp- 
like and frequently associated with vomiting The past history elicited the 
information that the chilrl had vomited frequently as an infant and was term'" 
a “feedin:: problem to the family, the patient v.a-. the lone child o 

parent’s who utTe iDpe (hildren of their respective fnmilie- When examin' I 
the child preM-nterj a pKturc of combined malnutrition and nervou> fatn-'u-' 
Naturally th^re wa-- .1 \tr\ "tron:: tendenri. tf) rla-^ thi^ fKifient a 
probl'*m. but. Ihm.hj-i’ ot the Ion:.: dtjrafjon rd the rr^mpliint, v.a '* ^ 
jccted to a compb'te Oinnal in\ e^ti-ation A -a 'tro ante fin il < ri* 
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a deftnitely delayed emptying time of the stomach, which 

to some obstruction below the duodenum. Operation was adsased and pent 

neal bands of adhesions were released. 


The frequency of similar conditions is undoubtedK dif- 
ficult to determine, as children suffering from peritoneal bande 
causing chronic manifestations present so many signs of ner- 
vousness that they are almost invariably classed as “the be- 
havior child.” Their pain varies from a feeling of heaviness 
to attacks of severe colic. Vomiting is outstanding, usually 
corning on after eating. In some cases the vomitus may con- 
tain food which has been ingested some hours before. 


Case IV.— A white git), aged nine years, was admitted to the hospital 
^ith the complaint of recurring umbilical pain for the past four years. There 
were associated s^’mptoms of anorexia, failure to gain weight, fatigue, occa- 
sional nausea and car sickness. In the family history it was noted that the 
patient was the younger of 2 children and that there was a difference of eight 
years in their ages. On examination, the patient was of the asthenic type: 
the color w'as sallow ; a marked lordosis was present, the scapulae were winged 
and the abdomen was prominent. A combination of findings which constitute 
a picture of nervous fatigue — a very extensive investigation w^as productive 
of entirely negative results. 


This patient falls into an untenned group. Members of 
this group are felt by Cameron to manifest a definite keto- 
nemia, though confirmation of this hypothesis is lacking. The 
abdominal pain is probably due to ptosis. However, these 
children when placed on a high carbohydrate, low fat diet plus 
adequate rest and systematic exercise for the correction of the 
postural defects and the hypotonia do surprisingly well. The 
diagnosis at the present time can only be made by exclusion. 


Case V.-A white girl, aged seven years, was seen complaining of pain 
m the lower ngbt quadrant, occurring at varying intervals during the nast 
two years. The attacks were usually associated with some vomitinv 
.at the Umc of the attacks nothing of significance could be determined The 
famiK hislora- was of especial interest. The mother had been classed deftly i 
neurone, because for the past three years she would arise in th!^^ 

months after the onset of the mother’s dilemma, the pati ^ 
hticcn years, began to have the same symptoms All of he f u"'’ 
accorded a very- complete invesUgaUon by Seir phy^n ^ih 
It nas felt that thU paUent should be accorded aTn ^ 

-nc that the appendi. might be the offender because of'thelcalSon.The 
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vomiting and persistence. Ncuroticism was strongly suggested and considered 
the most probable cause. Yet, at operation an appendix which had been the 
seat of repeated infections was removed. 

Chronic appendicitis is the condition immediately suspected 
whenever abdominal pain is present. The diagnosis rests en- 
tirely on seeing the. patient in an attack. Rectal examination 
gives a great deal of information in these patients and should 
never be neglected. The value of roentgenograms is subject 
to some difference of opinion, but they often give quite 
valuable information. 

Case VI. — A white boy, aged eleven years, was seen with the complaint 
of recurrent attacks of abdominal pain. The pain was described as appearing 
in the lower right quadrant. There was nothing further of interest in the 
personal history*. The family physician volunteered the information that during 
the attacks there was clicitable tenderness over the lower right quadrant, with 
no spasticity or rigidity, and rectal examinations had been negative. The 
family* history* gave a definite statement as to the presence of hives and asthma 
in various other members. Following this lead it was elicited that the boy 
intensely disliked eggs, but the parents did not think that the condition shower! 
anv tendency* to be related to the intake of this particular food 

It was felt that with the strong allergic history in the family that the 
abdominal symptoms might be on an allergic basis, so it was suggested that 
eggs be fed the patient and the reaction, if any, noted The advice wa> 
followed and the ingestion of eggs on the first occasion provoked a hout of 
abdominal pain. Their use on a second occasion was folloued both by pain 
and an urticarial rash. 

The histon^ of allerg>’ in the family should always make 
one suspicious that the abdominal pain symptom-complex 
mi^ht be due to hypersensitivene^^s. Certain food dhlike-^ 
should not be overlooked, for the-e when forced may produce 
abdominal pain yWth definite aller^^ic manife.*5tation- Ko^ino- 
philia is verx* helpful and probably pre-ent in a g^reat numb^T 
of these cases. The leukopenic index may be of a--i-tance, 
but we unfortunately have had no experience with it f'uta- 
neous tests have not been helpful. The opinion ha- been ex- 
pressed to explain thi> latter feature, that in ^a^tro-inte-tinal 
allerj^ic conditions the clinical reaction- of the allrra^n- are of 
the cumulative ivpe 

piscrssio.v 

A small iZroup of patients illu-tratina a fev.- of ihr rau-r*' 
of low-cTatle :ib-!‘-na’nal pain, and th- di.iar.o-t]<: p.-oe'-oC’r- 
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uUUzed in arriving at the cause have been presented. Ob- 
viously the list is not complete, as the literature con a . 

numerous articles on this subject. 

The difficulty of making a diagnosis in these conditions l 
readily seen. Thoroughness is the only reliable agent that t ic 
physician possesses. 

In reaching a diagnosis a complete and exhaustive history 
and physical examination are essential. In taking the histon- 
the daily habits of the child, his diet, and his emotional life 
need investigation. The importance of psychic factors in the 
production of abdominal pain should however be taken with 
a grain of salt. Careful inquiry as to any history' of allerg\- 
in the family should be made. Food idiosyncracies should 
receive their full attention. 

The physical examination should be very thorough. That 
sinusitis and allied respiratory infections may be responsible 
for the complaint, through their production of adenitis, should 
be remembered. Rectal examination, as a routine procedure, 
should not be forgotten. It has been said that the difference 
between the practitioner and the surgical consultant is that 
the surgeon makes a rectal examination. More attention 
should be given to the importance of blood pressure determina- 
tions in children, as elevations may lead to the detection of 
heavi' metal poisoning, adrenal tumors, kidney tumors, etc., 
conditions which while rare may have as the initial complaint 
abdominal pain. We recently saw a case of an adrenal neuro- 
blastoma in a boy of six years, with a blood pressure of 
160/ 130, who has been complaining of abdominal pain for six 
months. 

Examination of the blood, urine, and stool, should be carried 
out as part of the initial visit. Some of the vague blood dys 
crasias may ^ay a role in the causation of abdominal pain 
Repeated leukocyte counts and sedimentation tests mav be of 
assistance in diagnosing those conditions due to a rheumatic 
infection. The importance of urinary tract infections as a 
factor m the production of abdominal pain is fairlv wb 
Ho,-ever, U.eir diagnosis will S,t be JalUes 
the nrme ,s examined. That dark-colored stool, rfl i 
presence of occult blood are probably the most consent 
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sites are probably not so common a factor as thought, but must 
necessarily be considered. 

Tuberculin testing is an easy procedure to carry out and 
should be made routine in examination. 

Constipation is frequently responsible for abdominal pain 
and when present, corrective methods should be advised. In- 
testinal spasm, either as an accompaniment of constipation, 
or as a separate entity, can be excluded by the failure of the 
symptoms to respond to belladonna and a low residue diet. 

After the cases have been thoroughly and systematically 
studied as above outlined, and with no definite cause being 
found, and with a failure of the symptoms to respond to a 
regulation of diet and life, investigation of the gastro-intestinal 
tract by roentgenography is indicated. Pyelographic studies 
should be advised where renal calculi and anomalous conditions 
of the urinary tract might be suspected. Biliary calculi are 
comparatively rare, but when a possible factor gallbladder 
visualization might be of assistance. 

The great majority of causes of low-grade abdominal pain 
in children are undoubtedly comparatively trivial. This fact 
has given rise to the unfortunate tendency on the part of the 
physician to adopt the line of least resistance and classify all 
cases as due to one or the other of these trivial factors. As 
a consequence when confronted with a problem that fails to 
fit into his limited category, he is very much at a loss. This 
is a most unfortunate situation, as one will make less mis- 
takes and more correct diagnoses if the policy of exhaustive 
thoroughness is adopted. 
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THE TREATMENT OF ACUTE NEPHRITIS AND ITS 
COMPLICATIONS IN CHILDHOOD 


Since there are so many classifications of nephritis in 
childhood it is well to define the term “acute nephritis” as used 
in the title. We speak of that condition which usually, if not 
always, follows an acute infection and is termed by various 
writers “acute glomerular nephritis,” “acute hemorrhagic 
nephritis,” “acute postinfectious nephritis,” “acute focal 
nephritis” and “acute diffuse nephritis.” The symptoms and 
course of this general systemic disease are too well known to 
warrant discussion here, but for purposes of clearness it is well 
to give the characteristics which serve to distinguish it from 
other tjTDes of nephritis. The sudden onset follows a few days 
or a few weeks aHer an acute infection but the sjmptoms may 
begin while the infection is still present. Edema, seldom ex- 
treme, is nearly always recognizable, and hypertension is the 
rule, although it may not be severe. The urine is reduced in 
amount and contains albumin, pus and many granular and cell 
casts. Blood is always present, usually making the urine 
smoky or brownish red. In children there is a tendency to 
complete recoveiy. 


Since the disease under discussion is preceded by acute in- 
fection elsewhere in the body the treatment naturally begins 
with the treatment or elimination of this infection. It is well 
kno\m that the ^ hemolytic streptococcus plays an important 
role m acute nephritis which condition often follows acute 
streptococcal respirator\^ infecUons, scarlet fever and other 
disease m which this organism is present. Localized infections, 
such as otuts media, mastoiditis, osteomyelitis and erysipelas’ 
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as well as (he more generalized infections may be complicated 
by the development of nephritis. Another type of infection 
common in childhood and often disregarded as an antecedent 
to acute nephritis is impetigo contagiosa. In our experience 
man}' children with acute nephritis have had this as the only 
demonstrable preceding infection. Although the hemolytic 
streptococcus more often than any other organism is implicated 
in acute nephritis, one must not lose sight of the fact that both 
the pathologic and clinical pictures of the disease can be pro- 
duced by other organisms or their by-products, such as the 
a streptococcus and the pneumococcus. Adequate care of 
these predisposing infections does much to prevent acute 
nephritis. 

When there is a localized lesion, such as an abscess or acute 
otitis media, surgical treatment should be instituted. Adequate 
drainage of such an infection lessens the opportunity for the 
absorption of toxins and hence there is less likelihood of sub- 
sequent acute nephritis. The proper care of these infections 
may cause dramatic improvement in an already existing nephri- 
tis; thus the presence of kidney damage is indication for the 
radical treatment of such a localized lesion. 

In recent years many sera have been developed for the 
treatment of streptococcal infections, and there is some evi- 
dence to show that in such diseases as scarlet fever and erys- 
ipelas their use is followed by a decreased incidence of nephritis. 
It would seem wise, therefore, to use serum in severely in- 
toxicated patients suffering from scarlet fever or erysipelas. 
This same theory would apply to the use of serum in pneumo- 
coccal infections when the causative organism can be typed and 
found to belong to one of those groups for which adequate 
serum is available. 

At present the whole therapy of streptococcal infections is 
undergoing a rapid change because of the introduction of a 
drug which seems to be more or less specific against this or- 
ganism. This chemical, para-amino-benzene-sulfonamide, or 
sulfanilamide, if given in doses large enough to raise its con- 
centration in the blood to between 5 and 10 mg. per 100 cc. 
causes the great majority of infections due to the hemolytic 
streptococcus to disappear rapidly. If the early optimistic 
reports on the use of this substance are borne out by later 
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investigations it will doubtless be a valuable aid in the pre- 
vention of acute nephritis as a complication of streptococca 
infections. So far no one has demonstrated any harmful 
effects to the kidneys resulting from the use of this drug in 
therapeutic doses. Therefore, it seems reasonable to employ 
it even during the presence of nephritis if there is a coincident 
infection with the hemolytic streptococcus. When this is done 
it must be remembered that para-amino-benzene-sulfonamidc 
normally excreted through the kidneys may be retained within 
the body and that its concentration in the blood may rise more 
quickly and to greater heights than it would if the kidneys 
maintained their normal excretory function. Therefore, the 
dosage should be controlled by frequent blood analyses with 
the purpose of maintaining a concentration near the therapeutic 
level and preventing the accumulation of the drug in the blood 
stream to the point of producing toxic effects, such as sulf- 
hemoglobinemia, hemolytic anemia, fever, acidosis and skin 
rashes. As yet no reports are available concerning the use of 
this chemical in acute nephritis. 

In the enthusiasm for new therapeutic measures, particu- 
larly for things which seem to be specific, we must never lose 
sight of the fact that the normal processes of body defense 
and body repair should be fostered. Fu medkatnx naliirac 
must ever remain a strong adjunct to any form of therapy, and 
there is no question but that good hygienic care, protection 
from exposure, proper nursing and carefully guarded con- 
valescence during infections will lessen the likelihood of acute 
nephritis as a complication. 


TREATMENT 

In treating a child with a mild or average case of acute 
nephritis little more is needed than good nursing care The 
prognosis is excellent when the condition is uncomplicated and 
the vast majority of the patients recover quickly, completely 
and mftout sequelae. This happens under therapeutic 
rcfunes that vaty tremendously. Rest in bed is imporlmt “S 
should be continued as long as appreciable amounts of blood 
or albumin are present in the urine. Occasionally ^ 
va lesccncc IS slots and a trace of albumin in the nrtark 
only remaining evidence of a preceding acute neSs) it is 
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safe to allow tlie patient to be up and about if this increased 
activit}' does not cause a relapse or reappearance of other 
s3'mptoins of tlie disease. A good deal of attention has been 
paid to the clothing and body heat of patients suffering from 
this disease. At one time it was considered wise to produce 
excessive sweating by the use of blankets and artificial heat. 
Later work indicates, however, that when water is eliminated 
by this route there is no appreciable loss of the abnormal toxic 
products and the chief effect, aside from making the child un- 
comfortable, is the loss of water needed for renal secretion. 
It is equally important not to allow the patient to become 
chilled as the resulting renal vasoconstriction may have the 
effect of intensifying the symptoms of the already existing 
nephritis. Children with this disease, then, must be clothed 
so that they are comfortably warm but not sweating. 

The question of diet in the treatment of nephritis has pro- 
voked much study and many types of feeding have been tried, 
varying from virtual starvation of the patient for a period of 
many days to forcing a full diet with emphasis on proteins. 
The amount of protein given to patients with scarlet fever and 
other streptococcal infections bears no relationship to the 
occurrence of nephritis. Likewise, it is the opinion of many 
clinical observers that the quantity of protein in the diet during 
acute nephritis has little if any effect on the natural course of 
the disease. It has been our custom to give these children 
light, nourishing, easily digested food with no special limita- 
tion of protein, fat or carbohydrate but with no more sodium 
chloride than is necessary for palatability. During the first 
few days of the disease if nausea is present, no particular effort 
is made to make the child eat. An alkaline ash diet is con- 
sidered beneficial by some. We have been unable to see any 
striking evidence of this but usually give fruit juices free!}' 
since they are well tolerated by young patients. In cases where 
the continued loss of albumin in the urine results in a lowered 
blood protein it is wise to increase the protein in the diet in 
an effort to recover this loss. This is especially true if the 
level of blood protein is low enough to cause edema. However, 
in acute nephritis this is rarely the case except where children 
have been on a poor diet for a long time or where the nephritis 
has advanced into the subacute or chronic stage. 
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The question of fluid intake has caused even more discur- 
a than that of diet. There are two opposing points of view 
uu this subject, tliose adhering to the one feel that fluids should 
be limited as much as possible in order to spare the kidnc>-' 
additional work, and that the body, already edematous, has a 
sufficient reservoir of fluid to supply the blood stream and the 
kidneys with enough water for all the elimination of which lhc\ 
are capable. Others hold the opposite view that since acute 
nephritis is due to a circulating toxin secondarj^ to some infec- 
tion, the dilution of this toxin and its excretion are necessarr’ 
before there can be an improvement in the capillary and hence 
the renal lesion and, following this, an increased ability of the 
kidneys to excrete. Adherents of this latter vienToint believe 
in forcing fluids by mouth if possible, or by needle if necessarj'. 
to the point of several liters a day. It seems logical to adopt 
a more or less middle ground and to give these children a 
reasonable amount of fluid, probably verj'^ close to their normal 
intake, of from 1 to 3 liters a day. If there is nausea or loss 
of consciousness, making it impossible for the patient to take 
sufficient fluid by mouth, even in the presence of moderate 
edema, one should give intravenous glucose. This supplies to 
the blood stream both water for the promotion of renal excre- 
tion and glucose which furnishes a readily available food and 
prevents the ketosis incident to starvation. The glucose may 
possibly act as a detoxifying agent and also as a direct myo- 
cardial stimulant. Administration of physiologic saline is 
necessar}? only when there is a depletion of body electrolytes 
indicated by a low total base or low blood chloride. 

Specific medication is not available, and again it is well to 
emphasize the fact that acute nephritis is primarily not an 
infection of the kidneys alone but a general systemic disease 
It is unwise to use irritant diuretics in the presence of hemor- 
rhagic nephritis. More harm is likely to follow their use 
Uran benefit to be derived from a slight temporary increase 
in the amount of urine excreted, ^en patients are un 
conr^fortable it is sak and wise to give them an analgesic 
such as acetylsahcidic acid and for those who are restless 


delirious or commlsive mme powerful sedatives, such as ZS- 
deh\de. chloral or morphine may be used. Magnesium sulfate 
has been more valuable in the treatment of acute nephritis 
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Ulan any other substance we have tried and we now give it to 
almost all patients with this disease. When there are no 
cerebral or cardiac complications and when there is no nausea 
it can be given by mouth in doses of from 5 to 25 Gm. every 
four hours, depending on the size of the patient. This can be 
kept up until there is a marked diarrhea or until the h 3 TDer- 
tension has decreased to within normal limits. If the drug 
cannot be taken by mouth, it is well absorbed by rectum in a 
4 per cent solution or it can be given intramuscularly in a 25 
per cent solution of the crystalline salt in doses of 0.1 Gm. per 
kilogram of body weight, from twice to six times daily depend- 
ing on the severity of symptoms. 

COMPLICATIONS 

The most serious complication of acute nephritis, if it can 
be called more than a severe symptom, is involvement of the 
central nervous system, with resulting restlessness, convulsions 
and coma. HjT^ertension almost always accompanies this 
group of symptoms. These manifestations of cerebral edema 
and irritation usually occur early in the disease and at times 
develop with great rapidity, so that careful observation and 
prompt treatment are most important. The aims of treatment 
are twofold; one, to decrease the cerebral edema and increased 
intracranial pressure as quickly as possible; and two, to lower 
the blood pressure which may be very high when this com- 
plication sets in. Lumbar puncture has long been used as a 
means of stopping uremic convulsions. Since the withdrawal 
of fluid below the edematous base of the brain may cause pres- 
sure on the medulla and result in respiratory failure, extreme 
care must be exercised in the performance of such a therapeu- 
tic puncture. Although it is a method of last resort it may be 
a valuable one but should be used with extreme caution. Occa- 
sionally good results follow the intravenous administration of 
h 3 q)ertonic glucose. However, it is not unlikely that cerebral 
edema of an even severer degree may develop some hours later 
after the initial osmotic effect of the increased blood sugar has 
disappeared, so that the end-result is not always satisfactory. 
Again magnesium sulfate has proved to be a most valuable 
therapeutic weapon and seems to exert its effect both in de- 
creasing the edema and relieving the general arteriolar spasm. 
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WOien convulsions are severe and intractable to the ordinary 
therapeutic measures, especially if the blood pressure is \eTy 
high, magnesium sulfate may be given intravenously as a 1 
pe'r cent solution of the crystalline salt in quantities varjung 
from 0.1 to 0.2 Gm. per kilogram of body weight. ^ E^itreme 
care must be exercised when the drug is used in this 
for both respiratorjf and circulator}' collapse may occur. The 
blood pressure should be taken frequently while the fluid is 
run into the vein at the rate of 1 to 3 cc. per minute. As soon 
as a fall in systolic pressure of 10 to 20 mm. of niercun,' occurs 
or if the respirations become shallow or irregular administra- 
tion should stop. It is important that calcium gluconate be 
available for immediate use as an antidote if s}Tnptoms of 
magnesium poisoning appear. The most satisfactor}' way to 
give magnesium sulfate is by intramuscular' injection of a 25 
per cent solution of the crystalline salt which may be given in 
doses of 0.1 Gm. per kilogram of body weight ever}' four 
to six hours until improvement occurs or until the blood pres- 
sure descends to a normal level. As soon as improvement 
begins it is well to give the drug by mouth and stop the intra- 
muscular injection. Sometimes sterile abscesses are pro- 
duced especially when the fluid gets into the subcutaneous 
tissue. It is important to watch these patients carefull}' and 
to resume the more drastic treatment should convulsions recur, 
drowsiness increase, or a marked rise in blood pressure return. 
If the improvement in cerebral symptoms is accompanied by 
an increase in kidney secretion it is unusual to have a relapse. 

The other serious complication of acute nephritis in child- 
hood is myocardial failure, which is present to some extent in 
about 15 per cent of the patients admitted to the hospital with 
acute nephritis. It usually comes on after the nephritis has 
been present for several days and is manifested by an increase 
m edema, dyspnea, tachycardia, enlargement of the heart and 
the other well-known signs of heart failure. Here again earlv 
treatment may prevent a fatal outcome. Hypertension is 
nearly always present in these cases, its sudden development 
being one of the principal reasons for failure of the^eart 
muscle, therefore, it is important to lower the hU.A 
soon as po.iblo. T, is psobable U,at 
arteries is an important causative factor, hence, the intramus- 
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cular administration of magnesium sulfate, as outlined above, 
should be instituted at once, and continued until the blood 
pressure becomes normal or, at least until cardiac compensation 
is reestablished. We have found it helpful to give these pa- 
tients hypertonic glucose by vein every few hours, an average 
dose being 50 cc. of a 20 per cent solution, given over the 
course of fifteen to twenty minutes. Digitalis has also been 
valuable but it must be remembered that since the kidney 
excretion is diminished the usual rules for digitalization may 
not hold. One must proceed with great caution in adminis- 
tering the drug, being constantly on guard for the appearance 
of toxic manifestations. One child under our care was given 
less than his calculated digitalizing dose and continued to have 
signs of intoxication for five days after the drug was stopped. 
Morphine in full doses often helps to quiet these children. 
The presence of cyanosis is an indication for oxygen, and we 
have seen extreme restlessness in a cyanotic child relieved more 
quickly by oxygen than by all the other means mentioned 
above. Venesection with the removal of from 100 to 200 cc. 
of blood may be followed by a dramatic improvement and may 
allow sufficient time to institute more permanent therapeutic 
procedures. 

It must be remembered that when the heart fails in the 
presence of acute nephritis the patient is in a serious condi- 
tion where every means at hand must be used to break the 
vicious circle. As much as we would like to test the efficacy 
of a single drug or the relative value of different drugs in treat- 
ing this complication we are not justified in omitting those 
tried and proved measures for the relief of a failing heart. 
Delay may mean death, and a break in the progressive train of 
symptoms usually points toward complete recovery. 

After a child has recovered from acute nephritis it is well 
to be sure that any existing foci of infection, particularly the 
tonsils and adenoids, are eliminated. It is also wise to give 
such a child additional bed rest during respiratory and other 
infections which may occur in succeeding months, and protect 
him from undue exertion and exposure. 
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PROGRESSIVE BIRTH PALSIES 


The term “cerebral birth palsy” is neither a clinical nor 
a pathologic entity. This term is one used in common for a 
great number of cerebral pathologic conditions which occur 
before, during or shortly after birth, and in which some type 
of motor defective state is found. 

The cerebral palsy consists of three major symptoms; 
namely, palsy, mental manifestations and epilepsy. By “palsy” 
there is implied a motor deficit involving the pyramidal or 
extrapyramidal pathways. The former results in pareses or 
plegias, the latter in chorea, athetosis, etc. The mental picture 
varies from normal, through a slight diminution of the intel- 
ligence quotient to complete amentia. Grand mal seizures 
occur in about 60 per cent of all cases. They may appear 
shortly after birth or for the first time many months later. 

hlany clinicians believe that these birth palsies are caused 
by hemorrhage or trauma in the newborn. There is often a 
vague association of the motor defective state with Little’s 
disease. If one is to adhere strictly to the clinical picture as 
described by Little,^ then it should be applied only to those 
cases of cerebral diplegia associated with asphyxia in difficult 
labor. 


This author, in 1853, suggested that difficult labor might 
be an etiologic factor, but stated that lack of development of 
the cerebral tissues and meningeal inflammatory nrocesses 
were the usual ^uses. Nine years later in a second paper he 
stated that nearly three fourths of all cases of spastic cerebral 
paralyses were caused by intracranial hemorrhage at the time 
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of birth. He stressed the factors of “birth pressure and inter- 
mittent placental respiration.’’ 

In 1885, Dr. Sarah McNutt^ reported a case which she 
termed “double infantile spastic hemiplegia,” the labor diffi- 
cult and prolonged. A second case report followed in which 
she generalized meningeal hemorrhage as the cause of all in- 
fantile spastic states which dated from the time of birth, and 
which were associated with difficult labor. Thus Dr. McNutt 
corroborated the work of Little, and although it has since been 
shown that she misinterpreted her pathologic observations, 
and in spite of the numerous contributions to tJie literature on 
these cerebral palsies, her teachings have become more or less 
universally accepted. 

Sigmund Freud,*'^ 1897, in his monograph proved conclu- 
sively that these infantile palsies did not have intracranial 
hemorrhage as their one common etiologic factor. On the 
other hand he emphasized too strongly the role played by 
poroncephaly. In 1924 J. Collier”^ maintained that they were 
all due to a “primary degeneration of the cerebral pyramidal 
neurones.” 

These several widely divergent points of view selected from 
the innumerable contributions to the literature emphasize the 
striking lack of uniformity in opinion as to etiology and path- 
ologic background, and it is evident that the cerebral type of 
palsy is not a clinical or pathologic entity. 

In the fall of 1932, the author'* published a paper entitled, 
‘^Cerebral Birth Palsies; a contribution to their pathology with 
a report of a hitherto undescribed form.” In this paper, a 
peculiar progressive cerebral degenerative process was shown 
to be the background for the clinical picture of a cerebral birth 
palsy. Keeping in mind the fact that we were not dealing with 
a stationary cerebral state or scar, the end-result of a previously 
existing cerebral pathology, but instead with a clinical syn- 
drome which showed evidence of progressive activity, it oc- 
curred to us that if we searched carefully enough, we might 
find among the protean pictures seen in these palsies, cases 
which might show evidence of clinical activity. 

During the past several years, since the study of the 
autopsy in the above-mentioned case, a series of these defec- 
tive motor states have been observed. Of these, the sev^eral 
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following have been selected for the purpose of showing pro- 
gression of symptoms and signs. _ r r • .,1 

The following cases are typical instances of chmci p 
gression. Motor signs may be so slight as to be easily over- 
looked. If very obvious at birth, the attention of the parents 
and attending physician is brought immediately to this motor 
condition. On the otlrer hand, the slow but gradual increi^c 
in severity of motorium involvement is such as to be easiU 
overlooked, and only observation over a longitudinal span of 
months, rather than at any one cross section of the child’s life 
will indicate that the motor disorder is becoming progressively 
worse. 

Moreover, involvement of the basal ganglia pathways may 
be superimposed upon a pyramidal tract disorder. The re- 
verse may take place, and the disturbance in plastic tone, such 
as is found in athetosis, may mask the hypertonicity of early 
cortico-spinal pathway disease. Instead of definite involve- 
ment of a limb or extremity, speech might be the cerebral sign 
of motor disorder. Speech defects (stuttering), with left- 
handedness, are so frequently associated that this combination 
is no longer looked upon as mere coincidence. Clinicians recog- 
nize the fact that stuttering in a left-handed child becomes 
worse if the child is forced to be dextromanual. We have seen 
several instances of this combination of stuttering in left- 
handed infants eventually develop into right hemiparesis. 
This indicates the fact that both the speech and left-handedness 
must together be considered as signs of defective left cerebral 
functioning. 

The author considers cases of left-handedness, especially 
when associated with stuttering, as potentially epileptic, for 
this sequence also has been noted in several instances. The 
convulsion may occur at or shortly after birth, followed later by 
motor defect, mental retardation or both. Is it not logical to 
assume that the same disease which produces the mental signs 
and convulsions, may spread and affect the motorium? Need 
the motor signs be present from the very beginning? In the 
opinion of the author, this prerequisite is essential onlv from 
one standpoint and that is purely nosologic; because the same 
degenerative process mav affect any nart of tR. n • ! 

bring about any possible' variation in the sequence ordinal 
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progression. In many of the degenerative cord disorders and 
system diseases, tlie usual accepted sequence need not follow 
classical lines. For instance, amyotrophic lateral sclerosis may 
begin as a progressive neural atrophy, eventually showing the 
development of pyramidal tract involvement. Bulbar signs 
may even precede both the above. 

This same clinical variation may occur in the cerebral 
palsies, in that other phenomena might antedate the motorium 
signs. 

In the selection of these following case reports, only those 
were used which fulfilled these requirements: 

1. Multiparous mother, without instrumentation or pro- 
longed labor, so as to eliminate the factor of trauma to the 
newborn. 

2. Infrequency of convulsions. It is more or less generally 
accepted that frequent convulsions tend to mental deteriora- 
tion. Assuming this fact as true, although it has not been 
corroborated pathologically, nevertheless care was taken to 
eliminate this factor. 

Case I. — Normal delivery, mother multipara 4. The family and past 
history essentially negative. This girl was first seen at the age of four. She 
was brought in because “she seems clumsy, falls frequently, and is becoming 
left-handed.*^ The mother states that she did not begin to walk until she was 
about fourteen months of age, and at a year and a half began to drag her 
right leg. The mother added, “she never used the right side as much as she 
used the other. This right leg is getting worse and it’s getting thinner. She 
is just as smart as my other children, but lately, she seems to be getting 
nervous and irritable and has developed a temper. In the past several months 
she has voided in bed at night.” The history shows that “this child was right- 
handed at first, but began to use her left hand about six months ago, and now 
she even eats with her left hand.” 

The mother was told to keep her under close observation for nocturnal 
enuresis. It was shown that occasional epileptic episodes occurred at night. 

Examination showed a moderately well -nourished and well-developed girl. 
The somatic musculature was normal, except for slight atrophy of all the 
muscles of the entire right lower extremity. There was no shortening, but the 
examination showed a definite motor weakness with a slight increase in muscle 
tonus. Plantar stimulation produced slight dorsal flexion of the great toe and 
a tendenc>' to fanning of the smaller toes. All deep reflexes were more active 
on the right. The mental age was normal, and although this child was alert 
and cooperative, her misbeha\ior and psychomotor restlessness were striking. 
“The temper tantrums are unprovoked and seem to arise for no apparent 
reason” (psychic equivalent?). 
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Scqucncc.-Uolor (pyramidal tract) defective stale, followed by epilepsy 
and possible early mental manifestations. 


Case n.— R- M. M., aged fifteen years. Normal deliver^*, muUipara r. 

The family histor}^ negaUve. Siblings normal. 

After this boy was bom it was noUced that he had a peculiar rolling mo\c- 
ment of the eyes. Between four and sL\ weeks after birth, the mother state 
he did not move the right arm as freely as the other. This wcakm^s ^^^dually 
progressed, and at four years of age was completely paralyzed in the nchl 
upper extremity. At that time he had begun to show signs of weakness in 
the right leg, and because his attending physician thought that his condition 
was due to a “blood clot on the brain” a trephine over the right rolandic 
region done but no dot was found. Had several con\mlsions during the 
year following the operation, but none since. 

He began school at seven. There w'ere repeated failures, and at fourteen 
he bad reached the tiiiid grade of a parochial schooL Since then he has been 


selling papers, contributes to his family, and although he appears rather stupid 
and dull with his I. Q. of 68 he is really likeable and quite cooperative. 

The examination shows the following significant findings: 

A dassical left brachial monoplegia, with marked shortening and spastidly 
of the fingers in extreme flexion contraction. Ther6 is a moderate degree of 
atrophy of the left lower extremity with typical pyramidal tract signs. The 
right side of the body is normal. 

Sequence. — ^In this case there is a history of progression of right-sided 
pyramidal tract disease. There is, in addition, a mental retardation assodated 
with epileptic phenomena. 


Case HX — A six-year-old boy, brought in by his mother w'bo states that 
“he is my fifth child; he never seemed as bright as any of my other children. 
He has always had a slobbering of the mouth. He was two years old before 
he began to walk and he never learned how to talk; never got over that St. 
Vitus' dance he got when he was less than a year old. At about four month 
after he w^as bom, he had a convulsion. He was constipated at that time but 
he didn't have fever and he didn’t look sick. After the doctor gave me some 
medicine for his bow’els (milk of magnesia), he never had any more con- 
vulsions. As he grew' older, up to five, the Jerks grew worse, and then he 
began to get those twisting movements like he is now. The visiting nurse told 
me I ought to send him to Rosewood (an institution for feebleminded) but I 
didn’t w’ant to send him there until I was sure nothing else could be done ” 
Two months ago he began to have daUy grand mal episodes. The mother 
staled, “since he has been taking your medicine (bromides) the spells aren’t 
so bad but those jerky twisting movements are the same as ever ” ^ ^ 

ExaminaUon shows thU youngster to be oligophrenic Cont;n.m,.o n 
and occasional athetoid movements, mosUy present when standi^ 
doMTi. There is a definite diminution in plastic muscle T I 
sive stretching at the joints. This corresponds to ^ IT f T' 

marked inraeasc in plastic muscle tonus. ^ athetosis there is a 
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Scquntrr . — An amentia, followed by motor manifestations of an c.Ttra- 
pyramidal type, with onset of epilepsy at sit. There is progression of chorea 
to athetosis, a possibility described by A. Jakob/ 

Case IV. — An cicven-year-old colored girl seen in the neurologic out- 
patient service of the Pro\ddent Hospital. A multiparous mother,'^ who is 
intelligent and cooperative. The patient was the third born. No histoiy of 
difficult labor or instrumentation. This child had spasms shortly after delivery'; 
these continued for about six months, ceased, and at three years of age she had 
one seizure. The mother states that “she never used her left arm the way 
she should, but when the spasms stopped, the arm got worse and then she 
began to have trouble with her left leg.” She began to walk at two and one- 
half, and started to talk at the same time. At about three years of age, 
when she began to get about fairly well, the mother observed that “both of 
her legs, especially the left, seemed stiff. The right leg began to get bad when 
she was about seven, nearly eight, and lately, both arms are like that.” 

The examination shows a moderately well-nourished colored girl, whose 
appearance does not suggest her low mental age (six years). The neurologic 
status — a typical spastic diplegia (tetraplegia), with marked hypertonicity and 
the classical pyramidal tract involvement signs. The gait is typically scissors 
type. The blood and spinal fluid are negative. 

Seguence . — Convulsive seizures in a mentally deficient girl but with strik- 
ing progression of pyramidal tract involvement. 

Case V. — Five-year-old boy, the third of 5 children, brought in because 
of difficulty in walking. The family history is negative, except for a male 
sibling who died shortly after birth (cause not known). The mother first 
noticed that his locomotion became increasingly difficult at about three years 
of age. Any attempt to stand was attended by marked increase in extensor 
tonus of both extremities, the youngster standing on his toes. At five years 
of age, this boy had progressed into a typical spastic diplegia. About eight 
months ago “the trouble began in his arm, in that he failed to use the left 
arm as much as he did formerly.” 

Examination showed in addition to classical diplegia, h>’pcractive deep re- 
flexes with Hoffmann’s sign in the right and a supranuclear type of right-sided 
facial involvement. There are no convulsions, nor is there any impairment of 
mental age. 

Segueiice . — Progression of pyramidal tract symptomatology without epilepsy 
or mental change, 

COMMENT 

These cases have been selected from a series of 34 observed 
during the past several years. Pyramidal or extrapyramidal 
tract types of motor disturbances are common to all. The 
motor changes may be obvious at the time of birth or may have 
first been noticed many months later. In several of the cases 
there is definite intelligence deficit. This is brought to the 
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attention of the mother usually at about the ?econd >e. • 
chiefly because the child has failed to learn to talk. Conuil- 
sive states are almost a constant accompaniment, so much so 
as to be accepted as an integral part of the syndrome.^ 

The most nddely accepted theory as to the etiologic factor 
is birth injury, with either intracranial trauma or hemorrhage. 
Schwartz® found hemorrhage and softening in 65 per cent of 
300 cases. Cornwall® discussed meningeal intracerebral and 
subdural hemorrhage, as well as sinus thrombosis as causes of 
infantile palsies, stressing subdural hemorrhage incident to 
tentorial tear as causing extravasations of blood into the soft 
brain substance. 

Another widely accepted theory is that these palsies are 
caused by porencephalic defects. There is considerable dis- 
cussion as to the nature of the poron or cavity formation. It 
is traumatic. Jaffee,^® secondary to a polioencephalitis (Sachs 
and Peterson^^); according to Heschl who, in 1859, first intro- 
duced the term of “poron,” considered them as due to either 
faulty development during intra-uterine life or to retrogressive 
changes incident to vascular occlusion (quoted by Schob’-). 
J. H. Globus,'® in 1 case, thought that it was due to a pre- 
natal encephalitic process which progressed after birth. 

Collier^^ maintained that these palsies are due to a “pri- 
mar}"^ degeneration of the neurones,” but those who work in 
neuropathologic laboratories have seen the clinical picture of 
cerebral birth palsy in such widely varied pathologic states as 
congenital maldevelopments, amaurotic idiocy, infantile cases 
of diffuse subcortical sclerosis belonging to the group of per- 
axialis subcorticalis diffusa. 


There are also purely degenerative conditions in which the 
bulk of the pathologj'^ lies within the cortex; affecting chiefly 
the upper cortical layers. Cases of this type were described 
by Spielmeyer,^® Bielschowsky,i<= Jakob,^^ and Hostermann 
under the caption of “Intracortical Hemiplegia'’ or ''Herni- 
plegie bei intakter Pj'^ramidenbahn.” 


Papers by Henschen'* and Schaefer” indicate the relation- 
rhip o vascular disorders to these birth palsies. Coneemtal 
.^o™l,es of the nervous system might also produce IS 


It is logical to assume that an early destructive 

voi- n— SS 


lesion could 
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cause either some interference in myelinization or maturation 
of cerebral substance, but when these disorders have formed a 
scar the latter cannot possibly account for clinical progression. 
The duration of secondary degeneration of cerebral axones, 
from the inception of its end-stage, is approximately nine to ten 
months. Whatever signs of activity there might be, could 
logically be explained on this basis only during the first year. 

CONCLUSION 

There are among the great group of cerebral palsies in in- 
fants, cases in which clinical progression indicating an' active 
process may be noted if care is taken in anamnesis to obtain 
all the actual facts in chronologic sequence of the course of the 
disease. 

The object of this paper is to direct attention to processual 
or progressive cerebral disorders. The presence of clinical 
activity should indicate the possibility of a degeneration of 
cortex and deeper lying structures, perhaps in the nature of 
the pathology similar to that seen in the author’s'^ case report. 

We must keep in mind the fact that degenerative diseases 
may show activity over many years.* 

Unfortunately, the demonstration of progressive activity 
does not reveal the nature of the underlying pathology, but 
it is certainly of value in emphasizing the fact that one is not 
dealing with a stationary or nonprogressive lesion, thereby 
eliminating such factors as trauma, hemorrhage and malde- 
velopments. 

From this standpoint the approach to the therapy of certain 
palsies is obviously not only an orthopedic one, but must find 
its solution in medicine, rather than in surgery. 
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TREATMENT OF SYPHILIS IN INFANTS 


The tieatment ol congenital syphilis in infants is almost 
always a serious problem, complicated as it is by several factors 
not encountered in adults. One or more of these factors al- 
ways play a part in the treatment. 

Of first importance is the fact that these infants cannot 
be reasoned with, and cannot understand the necessity of be- 
ing subjected to regularly administered pain and annoyance. 

Secondly, the best treatment, according to our present 
knowledge of syphilotherapy, requires “needle” treatments 
which always, even with the most efficient technic, cause pain. 

Thirdly, the vast majority of congenitally syphilitic chil- 
dren are bom of parents of a low stratum of society, fre- 
quently ignorant, who themselves rarely understand the full 
implication of the disaster which has befallen them and their 
offspring, and who frequently cease not only their own treat- 
ments but those of the child, because they cannot tolerate the 
baby's crvnng when it is hurt by the needle. 

Finally, and of extreme importance, is a consideration of 
the parents’ financial status and, often, of their inability 
to pay for their own treatments and for those of the infant 
Treatments, even at 25 to 75 cents each, become in many 
instances a hardship, and in explanation of their lapse in treat 

ment. tliey say that it is easier to do without treatments than 
\Mlhoui food. 


These problems must be met, and everi^. effort made to 
overcome them through an understanding social service deoart 
mem and a considerate, able phvsician proDerlv ^ 

■ W technic of the adminictralion of the 
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Tile parents must be consoled, and constantly reminded 
that witliout this treatment the infant may never attain a con- 
dition of normalcy; nor must the physician permit his staff 
to become irritated or annoyed by the crying infants; this may 
lead to careless work and indifferent handling of the case. 
Their care is a duty we have to perform to the best of our 
abilities and we should never lose the sympathetic feeling for 
these unfortunates. 

THE DRUGS USED 

There are four types of drugs which we use in the treat- 
ment of congenital syphilis: arsenic, bismuth, mercury and 
the iodides. 

Sulfarsphenamine, a trivalent arsenical, is the form in 
which arsenic is usually administered. It is the only arsphen- 
amine that can be administered intramuscularly with very 
little pain or consequent induration. This is of extreme im- 
portance because, up to the age of two years, venipuncture, 
while possible and regularly practiced by us in obtaining blood 
for serology, is not feasible as a means of giving treatment. 
As a consequence, almost all therapy to infants is by intra- 
muscular injection. It has been advised that the dose be 
measured by weight^’ - of the infant and that this dose should 
be approximately 10 to 20 mg. per kilo of weight. We have 
not always found this a desirable means of computing the 
dose because of reactions; therefore, as an arbitrary dose, we 
give infants up to three months of age, of an average weight, 
0.025 Gm.; from three to six months of age, 0.05 Gm.; and 
from six months to one year of age, 0.1 Gm. Concentration 
of solution is of importance also, and the more concentrated 
the solution, the less pain is experienced; the dilution of 0.5 
Gm. in 1 cc. if preferable and the dose can easily be gauged 
by a tuberculin syringe. 

In late congenital sj'philis it is preferable, where intra- 
venous injections are possible, to use neoarsphenamine (in a 
dilution of 0.1 Gm. in 2 cc.), or silver arsphenamine (in a dilu- 
tion of 0.1 Gm. in 5 cc.), instead of sulfarsphenamine. In 
white patients, silver arsphenamine must be used cautiously as 
it can cause a peculiar leaden-colored tjqoe of argj'ria. One 
may use it in negroes without concern as sucli discoloration 
cannot be noted. In the older children we have found these 
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drugs to be more effective and less reactive than snlfarsphcn- 
amine. In these older children, ive disregard the rule of dosacc 
by weight, which is usually prescribed as 10 mg. per kilogram 
of weight, and generally administer to children, of average 
weight, from two to four years of age, 0.1 Gni. to 0.2 Gm. 
of neoarsphenamine, or 0.05 Gm. to 0.1 Gm. of silver arspnen- 
amine; and from four to ten years of age, 0.25 Gm. to 0.3 Gm. 
of neoarsphenamine or 0.1 Gm. to 0.15 Gm. of siKer ars- 
phenamine. 

Under certain conditions, specifically where “needle” treat- 
ments are inad\dsable, due to extreme terror or “nervousness” 
of the patient, one may administer stovarsol (acetarsone) by 
mouth. This drug, given by mouth, is spirocheticidal, de- 
stroying surface organisms generally within twenty-four hours: 
but, as it is a verj’^ toxic drug, frequently causing dermatitides 
and also increasing the icteric index, it should be administered 
with great care, never letting the guardian have more at any 
time than is sufficient for three days’ to one week’s treatment, 
and cautioning the guardian about the drug’s toxicity; that is, 
impressing upon the guardian the need for reporting to the 
attending physician any reactions, such as itching, skin erup- 
tions, yellowing of the skin and eyes, diarrhea, etc. The dose 
of this drug is approximately 0.1 to 0.25 Gm. daily for two 
weeks, followed by a rest period of one week, using mercuiy' 
inunctions during this interval. 

Bismuth is the next drug in point of usage and has almost 
cornpletely replaced mercury. In our experience bismuth sub- 
salicylate (18 to 20 per cent suspension) has proved an effec- 
tive drug, causing little pain if properly injected. In place of 
this, one may use a bismuth preparation soluble in oil or one 
soluble in water. The dose of bismuth subsaUcylate as pre- 
scribed by us is, to infants up to six months of age 0 05 Gm • 
from six months to four years of age, 0.1 Gm. In’ our experi’ 
ence these comparaUvely large doses have been well tolerated 
without skin, gingival, or other reactions 

Mcrcm-. although the oldest drug iu point of service i- 
not used as often as bismuth. Rarely, in patients mhose to 
ease is resistant and does not respond to sulfarsnLpnaTv,- 
. bismuth, mercury- inunctions have ^ccomZtfZT- 
results. Vn^entum hydrargyri, 30 toTo'pe'r' “'.ffte 


IS 
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preparation of choice and about V-i to 1 drachm is used once 
a day, eitlier by rubbing the ointment into the skin or by 
putting it on tlie belly band and permitting the actions of 
the infant to rub it in. 

The iodides are rarely used in our clinic, as they are of 
no use in early syphilis and of little use in late congenital 
syphilis. If and when used, we prescribe the saturated solu- 
tion of potassium iodide, giving rather large doses (as com- 
pared to adults), namely, 5 to 10 drops three times a day. 

PLANS OF TREATMENT 

In order to rationalize our system of treatment of syphilis 
in infants, we have grouped our plans of treatment under the 
following headings: 

Preventive (prenatal care and treatment). 

Curative (in early congenital or acquired syphilis). 

Arrestive (in late or tardive congenital syphilis). 

Supportive. 

Preventive Treatment. — There can certainly be no ques- 
tioning the statement®’ that the supreme method of treating 
congenital syphilis is to prevent it. To do this we must utilize 
every instrument and method at our command to detect syph- 
ilis in the pregnant woman. There have been loud and foolish 
outcries against performing routine serologic tests for syphilis 
(Wassermann tests and flocculation tests) on pregnant women, 
some physicians insisting that this was prying into the private 
affairs of good women. Unfortunately, occasionally such phys- 
icians have had to dishonestly explain away an infected, macer- 
ated infant, miscarriage, or full term syphilitic child. Williams® 
was among the first to show that adequate antisyphilitic treat- 
ment administered to the expectant mother was ample assur- 
ance of a live infant, often entirely free from the disease. 
McKelvey and Turner'' reported that if treatment were given 
as late as the eighth month and carried through to delivery, 
life expectancy was markedly raised. Our experience has 
confirmed these findings, and it is indeed rare to report the 
birth of a sj'philitic infant, if treatment is begun in the ex- 
pectant mother between the fifth and six months. Such 
treatment consists of alternating series of weekly injections of 
one of the arsphenamines, intravenously, and a bismuth prep- 
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araUon, intramuscularly. That is, an arsphenaminc treat- 
ment (arsphenamine 0.3 to 0.4 Gm., or neoarsphenamme O 6 
Gm. or mapharsen 0.06 Gm.) is given once a week for eight 
weeks. Then, without a rest period, ^e patient receives 
weekly injections of a bismuth preparation for eight weeks, 
and these alternate series of injections are continued until de- 
livery and are resumed as soon as practicable after delivery 
imtil the patient has received one and one-half years of con- 
secutive weekly treatments. If the syphilitic infection is not 
detected until the sixth or seventh month, it is desirable to 


administer the first few treatments of bismuth and an arsphen- 
amine (about four or five) concurrently, or if the interval be- 
tween the commencement of treatment and deliver)^ is only 
between eight and twelve weeks, we have noted better results 
by administering both the arsphenamine and bismuth drugs 
concurrently until delivery. It should be emphasized, how- 
ever, that even 2 or 3 treatments of arsphenamine and bismuth, 
administered concurrently immediately before delivery, will 
noticeably raise life expectancy. To accomplish the best re- 
sults, treatments should be begun as early in pregnancy as 
possible, and that can only be brought about by the routine 
use of the serologic tests for syphilis (the Wassermann or 
complement fixation and the flocculation or precipitation 
tests) for the detection of the disease when otherwise unrecog- 
nizable. In the “best” stratum of society, syp hilis is present 
to the extent of 1 per cent, and in others, the percentage ranges 
from 7 to 30 per cent. It is a misfortune to be afflicted with 
this disease and a large proportion who are so afflicted have 
contracted it innocently. Therefore a greater effort must be 
made to prevent the transmission of the disease to the off- 
spring, most innocent victim of all. 

It IS questionable whether a woman, adequately treated 
before, or during and after one pregnancy needs to be treated 
during each succeeding pregnancy. In most instances I have 

'riccLd ti' patient has not become 

Curative Treatment. — Infants acquire svnhiHd fr 
temal sources, either genitallv or extmge3™°"^ 
tected gcmtally are usually rnctims of a sopersUUon prtadnaSb; 
among vm- rgnorant negroes and whites, that if he “t Ts^l- 
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most always a male) can have coitus with an infant of any 
sex or a virgin he will transfer the disease to the other party 
and be himself cured. Most of such transferred infections 
have been in negro infants. The most frequent infection ex- 
tragenitally, in our experience, has been on the lips from kiss- 
ing; of tlie latter, one interesting case may merit report: asked 
to see an infant eight months old because of a lesion on the 
upper lip, we found this lesion to be a chancre and demon- 
strated Spirochaeta pallida. Everybody except the mother 
was suspected, as her blood Wassermann and examination had 
been negative before and immediately after delivery. But as 
all otlier contacts were negative, the mother was reexamined 
and found to have early secondary syphilis, Wassermann posi- 
tive. She had contracted the disease from her husband, after 
the birth of the child, and in kissing the child had infected it. 

As the treatment of acquired syphilis and early congenital 
syphilis in infants is the same, these will be considered to- 
gether. To accomplish a cure in early congenital syphilis, it 
is necessary to detect the presence of the disease at the earliest 
possible moment, preferably before the age of two months, and 
to treat intensively. 

There are those who contend that all infants born of syph- 
ilitic mothers should receive a full course of antisyphilitic 
treatment, even though no evidences of the disease are detect- 
able in the child, and regardless of whether or not the mother 
has received adequate antisyphilitic treatment. This is a dif- 
ficult question to decide, but as, in our experience, so many 
infants born of adequately treated syphilitic mothers remain 
apparently free of the disease, clinically and serologically, it 
seems unnecessary to torture those who are nonsyphilitic and 
do not require treatment, in order to make sure that every 
syphilitic infant may receive necessary treatment. 

As a rule, we have required a definite diagnosis of syphilis 
before instituting treatment. The history of syphilis in the 
mother has aroused our suspicions concerning the child, and 
repeated, consistent efforts have been made to confirm this 
suspicion to certainty or to completely remove the stigma. 

It is required of those attending deliveries that all placentas 
from syphilitic mothers be carefully examined histologically 
for evidences of the disease. Cord blood is no longer e.xamined 
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as it was shown by Fildes' not to be indicative ol 
the infant. From the work of Cooke,” Dimbant. and Fahf 
and Black,® it is to be noted that a positive blood in the mfant 
that reduces in titer week by week is probably f 
over” from the mother and not indicative of SN'phiUs in tne 
infant. All such positive bloods are followed by weekly blood 
examinations until proved either conclusively positive or nega- 
tive. It is much better to wait a little longer, until the serologv 
is definitely and persistently positive before embarking on one 
and one-half to two years of “needle” treatments. It has lately 
been shown by Caffe>^ that the chondro-epiphyseal lines dem- 
onstrated by roentgenograms, formerly believed to be sj'philitic, 
are now known to be due frequently to a bismuth deposit ab- 
sorbed from the mother’s treatment. 

In the final analysis the infant’s blood, therefore, remains 
the most reliable indicator as to the presence or absence of 
syphilis, and repeated examinations should be made in the 
early weeks of the infant’s Hfe, in the effort to diagnose the 
presence of syphilis as early as possible, preferably by or be- 
fore the second month of life. Of course, if any lesions are 
present, such as bullae, papules, erosive lesions (mucous 
patches or condylomata lata) no further confirmation of the 
diagnosis is required than a dark-field examination demonstrat- 
ing Spirochaeta pallida. Treatment begun at this early date 
and continued for a period of twenty-four months wiU insure 
a cure in a large majority of the cases. 

The tr^tment consists of alternate series of weekly intra- 
muscular injections of sulfarsphenamine (15 mg. per Kg. of 
body weight has been prescribed, but our dosage is arbitrarily 
usually 0.025 Gm. to infants of average weight, up to four 
months of age; 0.05 Gm. for infants from four to eieht 
months of age; and 0.1 Gm. for those from eight months to one 
and one-half years of age), and bismuth subsalicylate in nil 
(also intramuscularly, 0.05 to 0.1 Gm.). TreatmLt mn 
tinned until the serology, is negative and 
dences have disappeared, and for one year thereafter ^uX 
constituting one and one-half to two years of consi.tlr,? ^ 
sccutive weekly treatment, without rest periods unl!X 
in ircamcnt are mandatan. due to the nSa 
lion of the patient. isfactory condi- 
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Before discharging the patient on probation, the cerebro- 
spinal fiuid should be examined. Observation should be con- 
tinued for years, preferably to adulthood. It is doubtful 
whetlier a “cure” will prevent the appearance of the stigmata 
usually seen in late congenital sj^jhilis. 

Arrestive Treatment. — Opinions differ as to whether 
treatment will prevent the appearance of clinical evidences of 
the disease. Igersheimer^“ asserted that, with or without treat- 
ment, both cornea were almost invariably involved, sooner or 
later. On the other hand Carvill and Derby,^^ and Robinson, 
found that adequate treatment, instituted when the interstitial 
keratitis involved only one cornea or neither, prevented the 
infection from appearing in the other cornea, or at all. 

In all patients in whom it is permissible, we administer 
alternate series of either arsphenamine, neoarsphenamine, 
mapharsen, or silver arsphenamine, intravenously, and bis- 
muth subsalicylate intramuscularly. As previously mentioned, 
caution is necessary concerning silver arsphenamine, which 
may cause a peculiar leaden-colored type of argyria if used 
for more than two series of eight injections. It is preferable 
therefore to use this drug carefully or only in negroes. 

In this stage of the disease (late congenital syphilis), treat- 
ment should be continued from one and one-half to two years 
and then terminated, the patient being told to report once a 
year for a physical examination and blood test. The serology 
is almost invariably positive at the end of treatment and will 
probably remain so as a Wassermann fast reaction. I have 
known such patients to receive from some physicians consecu- 
tive weekly treatments for five years or more without change 
in the serology. Further treatment may be given once a year 
or once in two or three years, amounting to one or two series 
each of a bismuth and an arsphenamine at these periodic 
visits. 

Although reactions are not common in early congenital 
syphilis, they are encountered with moderate frequency in the 
late type of the disease. The immediate or slightly delayed 
reactions are usually only annoying and of little moment, but 
the delayed reactions, especially the dermatitides, jaundice and 
the blood dyscrasias, should be kept foremost in mind and the 
patient or guardian questioned at each visit before a treatment. 
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Even a suspicion of such a reaction warrants temporary (and 
occasionaUy permanent) cessation of treatment wth the 
arsenicals. Reactions from bismuth are rarely severe enough 
to contraindicate further use of the drug. 

Supportive Therapy.— In those patients with late con- 
genital syphilis who have developed certain destructive mani- 
festations, methods of treatment other than antisj^hilitic are 
required in addition to the regular treatment. 

If both corneae are involved and a thick opaque obstructive 
scar has formed, arsphenamine, bismuth, mercury or iodide 
treatment is generally ineffective, and, aside from preventing 
other lesions from forming, is valueless. In our experience old 
comeal opacities have not been affected or resolved under such 
treatment. These patients should also be seen and treated 
by the ophthalmologist. It is possible that, expertly applied, 
radium or roentgen-ray therapy may be effective in removing 
or thinning the opacity. This, however, is best judged by the 
ophthalmologist. 

Eighth nerve deafness, when it does occur, has never been 
relieved in our group of cases. One can only hope that ade- 
quate treatment of late congenital syphilis will prevent the 
occurrence of this manifestation. The otologist, by proper 
appliances, may aid the patient to put what little hearing is 
left to the best purposes. 

The patient with central nervous system involvement will 
frequently obtain good results if his condition is detected 
before the symptomatic phase occurs. Malarial infection 
therapy (which is our choice) or any other fever-producing 
apparatus should be used until an adequate number of peaks 
of temperature have been obtained; this is usually twelve to 
fifteen; more peaks are desirable if procedures other than 
malaria inoculations are utilized. 


We have used tiyqiarsamide in some of our older patients 
M-ith ver>' good results, but this should be used only in tho<iP 
cooperaUve patients in whom a visual field examination can 
be obtained and only in patients who are believed inteUiaent 
enough to complain or tell of dangerous premnnfinr,, ® 
toms, suggestive of amblyopm. P™on,lory symp. 

In those patients nitk central nervous system 
tvito hnve become s>m.p.oma.lc of patesi 
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hospital for the insane is advised. There, adequate treatment 
can be given, and if the patient recovers he can be released to 
continue the necessary adjunct treatment. But if treatment is 
not effective, he will be where he can receive better attention 
than anywhere else. 

Finally, it should be stressed that to treat the patient is of 
far greater importance than to treat the disease, and that the 
wisest admonition is to keep both factors equally and continu- 
ously in view. 
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HEART DISEASE IN PREGNANCY: THE RESPECTIVE 
DHTIES OE INTERNIST AND OBSTETRICIAN 


There is general agreement that cases of heart disease in 
pregnancy are best handled by the obstetrician and cardiologist 
in close operation. In no other complication of gestation does 
the obstetrician hang so heavily on the statement of the in- 
ternist or hazard so much on his advice. Accordingly, it "would 
seem appropriate to outline a few of the facts which the 
obstetrician expects from the cardiologist in a case of heart 
disease complicating pregnancy, and at the same time to de- 
lineate what seem to me the main responsibilities of each in 
this important relationship. 

The first fact which the obstetrician will want to 
know is whether the woman has rheumatic heart disease. 
It toU be recalled that several of our standard criteria of 
heart disease become invalid during pregnancy. Apparent 
cardiac enlargement, systolic murmurs, accentuation of the 
pulmonary second sound, shortness of breath on exertion and 
even crepitant rales at the base of the lungs may be present 
in pregnant women who have perfectly normal hearts. The 
diagnosis of heart disease in pregnancy is rendered still more 
difficult by the mammar}^ enlargement which occurs, a change 
which makes percussion less reliable and hampers auscultation 
over certain areas. 


The two alterations in the heart during pregnancy which 
most frequently simulate disease are the change in cardiac 
outline and the occurrence of murmurs. The former is due in 

olcatcd diaphiaEtn, and ,n part to an actual inctease in the 
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total area of the cardiac outline. During the last months of 
pregnancy the growing uterus pushes the diaphragm upward 
with the result that the heart is displaced to the left, superiorly 
and somewhat in. the direction of the anterior chest wall; at 
Llie same time a- certain degree of rotation of the heart is be- 
lieved to take place. These changes are not constant either in 
degree or direction and vary according to the size and posi- 
tion of the child, the amount of amniotic fluid, the strength of 
the abdominal muscles and the constitutional type of the 
thorax. It must also be noted, moreover, that superimposed 
upon these changes there occurs another and perhaps equally 
important one and that is an increase in the total area of the 
cardiac outline. Basing his figures on roentgen ray measure- 
ments, Gammeltoft, in 188 cases of pregnancy with no cardiac 
disturbance, found an increase in the longitudinal as well as 
the transverse diameter of the heart in 23 cases as early as the 
fourth or fifth month. This increase became more frequent 
in the sixth and seventh months, when the longitudinal diameter 
was increased in 39 cases and the transverse in 33. These 
measurements were taken at a time when the upward pressure 
of the diaphragm was of no particular consequence. The 
roentgen ray studies of Walter Frey are still more convincing. 
He found among 25 women who were between three and four 
months pregnant that the transverse diameter of the heart was 
increased more than 0.7 cm. in 21 cases, or in 84 per cent; 
while in 10 cases, or 40 per cent, a similar augmentation of 
the longitudinal diameter was observed. In Klaften and 
Palugyay’s study of 33 normal pregnant women, it was found 
that the distance from the midline of the sternum to the left 
margin of the heart was increased on an average 13 mm., and 
to the right margin of the heart, 3 mm.; these changes were due 
in part to the shift in the position of the heart and in part to 
an increase in its apparent size. 

Whether hypertrophy or dilatation is the cause of the in- 
crease in cardiac outline which occurs during gestation is a 
moot question. At best, however, the problem is an academic 
one. From a practical standpoint of view, the conclusions to 
be reached from these investigations are clear. During preg- 
nancy, as the result of the upward pressure of the diaphragm 
and the increase in the diastolic size of the heart, the positional 
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relationships of the heart in the thoracic cavity arc freyicntly 
changed. The apex beat is moved outward and upward, ihc 
left cardiac wall is displaced to the left, a distance whi^ 
averages about % inch but which may reach almost 1 inch. 
Therefore, the attending physician must be cautious about 
making a diagnosis of pathologic cardiac hypertrophy in preg- 
nancy unless it is evident that he is dealing with a verj'^ large 
heart. 

The other common alteration in pregnancy which may 
suggest heart disease, namely, the occurrence of murmurs, is 
present in from 10 to 20 per cent of gravid women. Various 
theories have been promulgated to account for these “func- 
tional” or “accidental murmurs,” none of which are altogether 
satisfactory. The explanation advanced by Rumpel and 
Reicher, and subsequently endorsed by Frey, seems perhaps 
the most reasonable. These authors call attention to the fact 
that these murmurs do not make their appearance until late in 
pregnancy, often disappear within a day or two after delivery, 
and accordingly are to be most logically associated with upward 
pressure of the enlarging uterus upon the diaphragm and in 
turn upon the heart. They note also in this connection the 
observation of C. Gerhardt upon the occurrence of systolic 
heart murmurs in cases of ovarian cysts; this author not only 
observed such murmurs, but found that they disappeared when 
the cysts were tapped and reappeared as the cyst fluid again 
accumulated. In view of these considerations Rumpel and 
Reicher studied by means of the roentgen ray the effect which 
upward diaphragmatic pressure has upon the circulatory 
structures of the thorax and found that one of the most marked 
results was a diminution in the size of the retrosternal space. 
Since this space houses the large vessels of the heart, the 
autliors postulate that these vessels, particularly the pulmonary 
arierj^ are brought during pregnancy into closer contact with 
the surrounding structures and will the more readily transmit 
the sound of coursing blood to adjacent tissues and thence to 


Some plausibihty is lent to this explanation if we consid 
the efiect of posture upon the physiologic cardiac murmurs 
pregnano-. In a study of 1329 women who wereWe 
^e^en and ten months pregnant, Walter Frey found that 2( 

' OL. 
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or 30 per cent, presented systolic murmurs when in the re- 
cumbent position; whereas only 85, or 12 per cent, showed 
murmurs when standing. Since he was also able to show by 
roentgen ray studies that the recumbent position decreased the 
size of the retrosternal space, he was inclined to associate heart 
murmurs heard in pregnancy with the diminution of the size of 
tliis space and so concurred in the view of Rumpel and Reicher. 
Aside from their scientific interest, these studies of Frey are 
of obvious practical importance since they point to the neces- 
sity of examining heart murmurs during pregnancy with the 
patient in the standing as well as in the recumbent posture. 

The physiologic heart murmurs heard in pregnancy are 
rarely, if ever, diastolic in time. It is true that Gammeltoft in 
his series of 239 normal pregnant women reported diastolic 
murmurs in a few instances, but it is to be noted that these 
were heard only over the base of the heart and not over the 
mitral area. Walter Frey found 2 such cases among 207 
women in the latter half of pregnancy. As a general rule, 
diastolic murmurs are not physiologic, but are evidence of 
rheumatic heart disease. 

In Gammeltoft’s study of 239 normal pregnant women, to 
which we have just referred, he found in 39, or 16.3 per cent, 
circulatory signs and symptoms of sufficient severity to sug- 
gest heart disease. Many of these patients, 24 of the 39, com- 
plained of dyspnea during the last months of pregnancy. The 
urine contained albumin in 19 instances. Edema was present 
in 34 cases. Physical examinations showed enlargement of the 
heart, murmurs, extrasystoles, accentuation of the pulmonary 
second sound, venous pulsations and rapid pulse. The chief 
complaints of these patients were cardiac pains and distress, 
headache, and shortness of breath. However, digitalis and 
rest in bed had no effect upon either the signs or symptoms of 
these women. WTien they went into labor, it was impossible, 
even by the most careful obser\'ation, to demonstrate any 
aggravation of the symptoms during the whole process and 
when they were discharged two weeks postpartum, practically 
all the abnormal findings had disappeared. Indeed, the mur- 
murs were no longer audible on the day after deliver}'. 

The report of Gammeltoft is in close accord vdth that of 
Hamilton of Boston, who finds that about 7.5 per cent of all 
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pregnant women coming to Utc antenatal clinic o( the Boston 
Lying-in Hospital arc relerred to tlie cardiac clinic because 
smptoms and signs suggestive of heart &l“tl)“ncc Only 
about a third oi these patients, however, have definite heart 


In view of all these difficulties and pitfalls the cousciatltotts 
obstetrician 'mill usually hesitate to make a diagnosis oj^ heart 
disease in a pregnant woman and will depend upon his car- 
diologic confrire to establish or rule out the existence oj this 
complication. 

The second help which the obstetrician will expect 
from the cardiologist is in prognosis. Heart disease is a 
treacherous complication of pregnancy. While the majority 
of cases go through pregnancy, labor and the-puerperium with- 
out incident, many follow courses which are difficult to foresee. 
Between 5 and 10 per cent of the mothers die before the 
puerperal state is ended. 

The prognosis of heart disease in pregnancy resolves itself 
essentially into balancing the work which pregnancy, labor and 
the puerperium wUl impose upon the heart against the cardiac 
force available to carry out this work. The first of these fac- 
tors, namely, the work imposed by pregnancy, labor and the 
puerperium, is of various Hnds. In the first place, investiga- 
tors are in general agreement that pregnancy is associated with 
a substantial increase in cardiac output, the average increment 
being about 50 per cent. This is, of course, what one would 
expect, since during gestation there is a large increase in the 
area of the circulatory bed due to the growth and vasculariza- 
tion of the uterus. Along with this, a proportionate increase 
in the total blood volume occurs, in order tfiat the newly vas- 
cularized area may be filled. Accordingly, in pregnancy, there 
is a greater amount of tissue to be supplied with blood and 
more blood in the circulatory system to, be pumped, adjustments 
which would naturally demand an increase in the minute outnut 
of the heart. 


This increase in the cardiac output which occurs in nree- 
nancy is a change of fundamental importance. It allows us to 
dispense uath such vague phrases as “the strain of prelLncy" 
and permits us to speak in quantitative nhv=t,-oi ^ ^ 

follows; as the result of pregnancy the heart is obliged tepeT- 
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form on the average SO per cent more work than it did in the 
pregravid state. The work involved in labor varies with cer- 
tain obstetrical factors, notably parity, and if need be, can be 
reduced to a minimum by operative delivery, that is by low 
forceps delivery, or, if the cardiac reserve be very depleted, 
cesarean section. In estimating the work which pregnancy 
puts upon the heart, social conditions may exert a decisive 
influence. Thus, a well-to-do woman -with a serious heart lesion 
may, with the help of servants, so minimize her activities dur- 
ing gestation that she will escape the toll which a -working 
woman with a milder lesion would be forced to pay. Finally, 
the work imposed by pregnancy does not end -with the puer- 
perium, for the baby in the crib is sometimes a greater burden 
than the baby in the womb. The mother must expect for 
several years the interrupted sleep and the countless additional 
steps which every infant brings. This aspect of heart disease 
in pregnancy is seldom touched upon, but must be given due 
consideration if the problem is to be approached with far- 
reaching vision. 

So much for the work involved in pregnancy and labor. 
Turning now to the other side of the balance, the cardiac forces 
available to carry out the work, this estimation is a more diffi- 
cult one and falls to the cardiologist. 

Naturally I do not feel competent to discuss those factors 
upon which the cardiologist will estimate the reserve forces of 
the heart but I should like to point out the desirability of the 
cardiologist and obstetrician using a common language when 
discussing this problem. I know of no better common language 
than the classification of the New York Heart Association, a 
classification based on the functional capacity of the heart.’ 

^New York Heart Association classification. 

Class /.- — Patients with organic heart disease able to carr>' on ordinar>’ 
physical activity without discomfort. Ordinary physical activity docs not 
cause undue fatigue, palpitation, dyspnea or chest pain. Patients in this class 
do not show^ physical signs of congestive heart failure and rarely signs of active 
heart infection. 

”Class II . — Patients wuth organic heart disease unable to carr>' on ordinary 
physical acti\Tty without discomfort. 

**Class II A. — Acti\ity slightly limited. Ordinary physical activity causes 
undue fatigue, palpitation, dyspnea or chest pain. Patients in this class rarely 
show^ physical signs of congestive heart failure or signs of active heart infection. 
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Pardee, as well as Mcllroy and Rendel of London, applied 
this classification to heart disease in pregnancy wnth em nent 
success. In actual practice, of course, the placing of thf-c 
patients in the correct categories is not always simple. Border- 
line cases are common. While exercise tests facilitate classifica- 
tion, the results are sometimes invalidated by the nerx’ousne^s 
of the patient and the strangeness of the movements involved. 

It is therefore necessary that the functional capacity of the 
heart be evaluated from as many viewpoints as possible, not 
forgetting the behavior of the heart in previous pregnancies 
and labors. 

Of course, there are further questions which the obstetrician 
will wish to put to the cardiologist. For instance, he may wish 
advice concerning the desirability of prenatal digitalization as 
a prophylaxis against heart failure in labor and concerning the 
recognition of earty signs of heart failure. However, as I have 
suggested, the two principal facts which the obstetrician ex- 
pects to learn from the cardiologist are: first, the diagnosis of 
rheumatic heart disease, and second, an estimation of the 
functional capacity of the heart. These constitute the main 
responsibilities of the cardiologist. To the obstetrician it now 
falls to adjust the work imposed by pregnancy and labor in 
such a manner that it can be easily accomplished by the cardiac 
forces at hand. This adjusting of the work involved in preg- 
nancy and labor in accordance with the functional capacity 
of the heart is the main responsibility of the obstetrician. 

The manner in which the obstetrician carries out this task 
will, of course, var^^ greatly according to the needs of the par- 
ticular case. With rare exceptions patients grouped in Class I 
and Class II A may be allowed to go through pregnancy and 
the first stage of labor; if the second stage promises to be short 
spontaneous deliverv^ may be permitted, but if it threatens to 

"Class II B.— Acti%-ity greatly Umited. Less than ordinary physical activitv 
causes fatigue, palpitation, dyspnea or heart pain. Patients in this class usuallv 
show one or more physical signs of congestive heart failure nr tl. • ^ 
syndrome or signs of acUve heart infecUon ’ * angmal 

Th„, i, 


Patients in this das^s show marked physical 


r the ancinal exT^drome. or slpns of active heart infection” 


congestive heart failure 
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be long, delivery by forceps is usually desirable. The success- 
ful handling of these patients, however, necessitates punctilious 
prenatal care and constant supervision during labor. It re- 
solves itself into four chief considerations: adequate rest dur- 
ing the whole prenatal period, avoidance of upper respiratory 
infections, recognition of early signs of heart failure and care 
during labor. A period of rest in bed in the hospital, preferably 
for a week or two, is always a beneficial preparation for par- 
turition. With active labor begun, the patient should be placed 
and kept in a semirecumbent position with the head and 
shoulders well elevated by pillows. Observations on the pulse 
and respiration should be made every half hour during the first 
stage of labor and every ten minutes during the second. A 
rise in the pulse rate above 115 or in the respiration above 28, 
particularly when associated with dyspnea, are signs of cardiac 
embarrassment which, unless checked, may become forerunners 
of heart failure. Only in the presence of a completely dilated 
cervix, however, may they be taken as indications for delivery. 
With the cervix only partially dilated and the patient showing 
evidence of cardiac embarrassment, there is no known method 
of delivery which will not tend to precipitate rather than to 
forestall heart failure. Under these circumstances the treat- 
ment is always morphine and digitalis. If this treatment is not 
effective and the signs of cardiac embarrassment persist or 
become more marked, it simply means that a grave error in 
prognosis has been made. Such a patient should never have 
been allowed to go into labor. Her treatment, as well as her 
prognosis, is now that of heart failure in labor, a subject which 
will be discussed shortly. 

Patients whose cardiac reserve is so diminished that they 
have been grouped in Class II B present difficult problems and 
the obstetrician must reduce to a minimum the work imposed 
on these patients. Rigorous rules for rest during the prenatal 
period must be laid down. It is indeed advisable that patients 
in this group spend one full twenty-four hours out of every 
week in bed. Should frank heart failure develop during the 
course of pregnancy it should be an absolute rule that the pa- 
tient remain in bed in the hospital throughout the remainder 
of the pregnancy. 

The method chosen for delivering patients in Class H B 
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wUl depend upon Ihe history of Uie present pregnancy and the 
parity of the patient. If there has been no history of heart 
failure and if the patient is a mulUpara, deliveri’ by the 
natural passages may be permissible. In the majority of 
patients in this group, hou^ever, cesarean section will be the 
procedure of choice. If decompensation has occurred during 
the present pregnancy, the operation should be done under 
local infiltration anesthesia. If no recent heart failure has 
occurred the noninhalation anesthetics are still to be preferred, 
but “open ether” is permissible. The operation should be per- 
formed with the head and shoulders slightly elevated. bndcT 
no circumstances should a patient with heart disease be sub- 
jected to the Trendelenburg position. At the close of the 
cesarean section the patient should he sterilized by a suitable 
operation on the fallopian tubes, provided, of course, that the 
written permission of husband and wife has been obtained. 

But at the best, patients in Class II B face considerable 
risk in childbearing. If a woman in this group has already 
several living children and presents herself to the physician 
in the first trimester of pregnancy, it does not seem justifiable 
to ask her and her family to face this risk. In many such cases 
therapeutic abortion would seem to be the procedure of choice. 

The treatment of patients in Class HI resolves itself essen- 
tially into the treatment of heart failure in pregnancy, labor 
and the puerperium. A cardinal fact to be remembered in 
handling this type of patient is the following: in the presence 
of heart failure delivery by any known method carries with it 
a maternal mortality of over 50 per cent. Accordingly, the 
treatment of heart failure in the puerperal state becomes 
chiefly a medical one, the salient objective being , to allay the 
decompensation. Only w^hen this has been accomplished can 
one deliver the patient udth a fair degree of safety. Occa- 
sionally, in patients whose heart failure resists therapy one is 
forced to operate in the presence of varying degrees of decom- 
pensaDon, but, as we have already emphasized, delivery under 
these arcumstances carries a grave prognosis. The methodTf 
choice for dehyenng patients in Class HI usuaUy cesarean 
section under local infiltration anesthesia, but in Lut.Vn 
spomancous deliver^^ in bed sometimes yields better lesuU^^ 
Should patients with heart failure start into labor? an 
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attempt should be made to stop parturition by means of liberal 
doses of morphine. Even when patients are well into the first 
stage of labor, it is frequently possible to halt uterine contrac- 
tions for a sufficient period of time to restore a certain degree 
of compensation. 

In dealing with cases of heart failure in pregnancy the argu- 
ment is sometimes advanced that “the burden of pregnancy 
is too much for the heart” and that “removing the load of preg- 
nancy will restore compensation.” Were there some magic way 
of causing the pregnancy suddenly to disappear this might be 
true. But there is not. The only methods of delivery at our 
disposal inflict trauma, and when this trauma is superimposed 
on heart failure, it is enough to kill one half the mothers. 
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DIAGNOSIS AND THERAPEUTIC INDICATIONS OF 
VARIOUS DISEASES OF THE PROSTATE 

The prostate is so situated that many accurate methods oi 
examination for differential diagnosis may be carried out with 
ease. Its proximity to the perineum makes it easily palpable 
by rectum, and its secretion may be obtained for microscopic 
examination. Its position around the urethra makes it possible 
to \new the interior of the prostate and to note the condition 
of its constituent ducts wife the urethroscope or cystoscope. 
Its relations to the bladder may be also studied in a similar 
way. By means of palpation upon instruments within the 
prostate, fee thickness of certain portions may be accurately 
determined. With fee x-ray accurate information can be ob- 
tained concerning many details of prostatic disease. The 
seminal vesicles, which must be included in every study of the 
prostate, also lie within easy reach and may be studied by 
similar methods. If it is necessary to see, feel and carry, out 
biopsy upon the prostate, it is easily reached extraperitoneally 
through the perineum, or through the suprapubic region, and 
also by means of transurethral operations. There is hardly 
any organ in fee body which can be so satisfactorily studied 
by so many methods as the prostate. 


ANATOMICAL CONSIDERATIONS 

The prostate is enveloped not only in its own cansule 
propm, but by t™ layers of fascia (Fig, 98) „hicb effecLlv 
guard against the spread from the prostate to adjacent strac 
turcs. not only of ordinary infections and tuberculosis but Xo 
malifnanl disease, tor a time at least. These layers ’of fascia 
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conlituie up posterior to the seminal vesicles and vasa 
dcferentia, and thus determine the course in which disease 
spreads from the prostate. The distribution of the glands 
of the prostate are important in many ways. Immediately 
along each side of the urethra are a series of glands, which 
are the seat of early lateral hypertrophy. External to them 
is an entirely different group of glands which take little or 
no part in hypertrophy. Beneath the urethra, and separated 
from the lateral lobes by a fibrous layer, is the posterior lobe 



Fig. 98. — Showing fasciae surrounding prostate, seminal vesicles and ampullae 
of the vasa dcferentia. 


or transverse lamella (Fig. 99) which also takes part very 
rarely in prostatic enlargement, but is by some strange fate 
the site in which carcinoma usually begins. The median por- 
tion of tlie prostate beneath the vesical neck and anterior part 
of the trigone is still another separate division which plays a 
very important part, particularly in obstructive diseases of the 
prostate. The relation of the bladder to the prostate is ver>' 
important (Fig. 100). The trigone, as it converges to the 
vesical orifice, passes dmvn over the median posterior part of 
the prostate, and is lost in the floor of the urethra. As we 
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have sho^vn, the trigone plays tlie iniUal role in 

men stimulated by the desire to urinate, contraction of the 



Fig. 99. — cross section of an early hypertrophy of the prostate. In the 
Jower portion are \’isible the ejaculatory ducts and the dilated orifices of some 
gland acini. 

trigone pulls the posterior margin of the prostate downward 
and outward, thus opening a triangular aperture, through which 



lie 103 Exlrmnl \-icw of the bladder, prosute, external sphincter muscles 
of Vhc perineum and anus. 


Ilu' detrusors force the urine during micturition. The closure 
<. the prostate is accomplished by contraction of lateral mus 
vhidi are easily seen endoscopicaUy when the urethral 
..rmce opened, and part.cularly when they contract to draw 
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the uvula vesicae forward to close the orifice. In the floor 
of the urethra lies the crista galli, the verumontanum with the 
orifice of the utricle or vagina masculina, and on each side the 
orifices of tlie ejaculatory or wolffian ducts. In certain genital 
abnormalities the miillerian structures may form a definite 
vagina, which opens into the urethra at the site of the veru- 
montanum, or in females the miillerian tubercle. In female 
pseudohermaphrodites, not infrequently, the hymen is found in 
the floor of the urethra surrounding the opening of the vagina 
into the urethra or at its junction ndth the urogenital sinus 
below. Various abnormalities of the wolffian and miillerian 
systems lead to complex pictures of great interest. The 
sphincters are also closely related to the prostate: the internal, 
we have already described; the external surrounds the apex 
of the prostate and the membranous urethra. The sphincter 
medius is an indefinite muscular structure between the two. 
These sphincters, as we show later, play an important part in 
the escape of secretion and inflammatory products from the 
prostate. 

METHODS OF EXAMINATION 

The urinalysis will often give an indication of the condition 
of the prostate. For this purpose the three-glass test is used. 
Any secretion from the prostate, which has escaped into the 
posterior urethra, will be washed out in the first urine passed 
and found in the first glass. The second urine, passing through 
a clean prostatic urethra, may be clear and negative, while the 
third glass, which represents the last urine expelled from the 
bladder and deep urethra in the final spasmodic act of micturi- 
tion often contains secretion or shreds from the prostatic or 
ejaculatory ducts. Secretion, purulent exudates and bacteria 
in the anterior urethra may also be found in the first urine 
voided. By cleansing the anterior urethra — that portion which 
lies between the meatus and the external sphincter — with irri- 
gations or injections of sterile water, one may obtain in the 
first glass urine uncontaminated by the anterior urethra. It is 
thus possible to remove the smegma bacillus, which is practic- 
ally never found in the prostatic urethra. Any acid-fast organ- 
isms obtained, especially in the last urine voided after the 
anterior urethra has been examined, may be recognized as 
tubercle bacilli. The failure to obtain urine in three separate 
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..lasses has led to many mistakes in diagnosis. By this simple 
itt pLaie to show that the hrine which comes from 
the bladder and kidneys is dear and that the pus found m 
Lt urine voided comes from the urethra, either posterior or 

Rectal Examination.— Alter the urine has been voided 
in three glasses, as above described, the next procedure is usu- 
ally to examine the prostate with the gloved finger introduced 
through the anal sphincter. One should note the condition o 
the sphincter, whether of normal tone or pathologically re- 
laxed. The condition of the rectal wall — smooth or rough, 
movable, adherent, infiltrated or ulcerated — should be noted. 



Fig. 101 —Case o{ marked prostatitis and seminal vesiculitis. First degree 
induration indicated by parallel lines in one direction. Second degree indura- 
tion indicated by cross lines. Prostate and seminal vesides are both enlarged. 
tBUI 8486.) 


The prostate, which lies immediately beneath the rectal wall, 
should be studied by the palpating finger and the results care- 
fully charted. It is usual first to examine the median notch 
and furrow, then in sequence the left and right lateral lobes 
the borders of the prostate, their relations to the external 
sphincter, triangular ligament and Cowper’s glands, the rela- 
tion between the seminal vesicles, ampullae, the prostate and 
the structures which surround them. 


.\s shown in Figs. 101 and 102, these findings are recorded 
on a chart. In Fig. 101 the prostate was irrjular sligMlv 

On '"f induration of first and second 

..fcru. One seminal vesicle was enlarged, indurated, second 
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degree, and the other, first degree. . In Fig. 102 is shown a 
prostate with an oval area of induration of third degree. This 
isolated enlargement led to the suspicion of either carcinoma 
or calculus. The latter was ruled out by an a;-ray which 
showed no shadows. These graphic charts should generally 
be employed, because they give at a glance the findings of the 
examining finger and contribute materially to the accuracy of 
the examination and the records. 

X-Ray. — The a:-ray is of great value and, in the simple film, 
may often show areas of induration indicative of calculus. 
These pictures should always be taken wth the rays directed 
down the strait of the pelvis, so as to show the prostate un- 
obscured by the symphysis pubis. By dropping the legs of 



Fig. 102. — Chart of rectal examination; clinical diagnosis, carcinoma. 
Radical operation: April, 1914. Pathologic report: carcinoma. Letter (Oc- 
tober, 1936): “Well. Urination normal.” (Twenty-two years since opera- 
tion.) (BUI 3913.) 


the patient over the end of the table and placing a pillow 
beneath the small of the back, no difficulty is experienced in so 
placing the x-ray tube that rays will travel directly down the 
pelvic strait and show the prostate within the shadow of the 
pelvic girdle. Shadowgraphic pictures of the prostatic urethra 
may be obtained by injecting various substances into it- 
Stereoscopic films add greatly to the value of these nc-ray 
studies of the prostate. The utricle and ejaculatory ducts 
may easily be injected with shadowgraphic material through 
a urethroscope and .r-ray films may then demonstrate various 
abnormalities of the structures above the prostate, as will be 
discussed later. Pockets, cavities, diverticula and other ab- 
normalities may also be disclosed in a similar way. 
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The subjects to be considered in this brief paper may be 

tabulated thus: 

1. Abnormalities. 

2. Injuries. 

3. Inflammations. 

4. Calculi. 

5. Obstructions, including tumors. 

A further classification imder these headings be given 
along with the differential diagnosis and therapeutic indica- 
tions, as prescribed. 


ABNORMALITIES OF THE PROSTATE 


The development of the prostate depends greatly upon 
endocrine influence. In this the testicles, the hypophysis and 
probably also the structures in and about the third ventricle, 
as well as the thyroid and adrenal, play important roles. 

Hypogonac^sm. — ^Hypogonadism is usually accompanied 
by a failure of the prostate to develop norm^y; in fact, it 
is often so small as to be practically impossible to palpate 
with the rectal finger. In these cases the testicles, and often 
the penis, are small and undeveloped, and the patient has 
marked changes in the secondary sex characters: lack of 
beard and hair in other parts of the body accompanied by un- 
usual deposits of fat, so as to give the patient a feminine 
figure, often accompanied by an increase in the size of the 
breasts, amounting at times to definite gynecomastia. More 
pronounced cases are generally thought to be due to changes 
in the pituitary and are diagnosed dystrophia adiposo- 
genitalis. Generally, the differential diagnosis is evident. The 
minute differentiations, according to the different endocrine 
glands, which are responsible for the condition, are complex 
and wrapped in much obscurity. 


r/;cro/.y.— Unless some gross pathological condition such 
as tumor of the testicle, of the adrenals, pathological condi- 
tions of other endocrine glands can be found, one must de 
pend on hornmne treatment. In the present state of our 
knondedge. which has been so rapidly added to in recent vpar<; 
It IS impossible to state definitely just what glandular ertrSs 
or synthetic compounds are of most value Wp ka, « n ^ 
c s.udy of Jd 



1424 


IIUGU imU’TON YOUNG 


prostate which accompany it. Marked benefit has been de- 
scribed by some authors, but many others have had no results 
with endocrine therapy. 

Testicular implantation has been successful in some in- 
stances, but here again we must wait for much more laboratory 
and surgical experience before definite progress can be re- 
ported. 

Irregular Development of the Prostate. — This abnor- 
mality may assume various t}7pes: the absence of one or more 
lobes and their constituent ducts, etc. The diagnosis of these 
may be made by rectal and instrumental examination, but 
these conditions are rare, and usually found at autopsy. 

The most important of the abnormalities are congenital 
obstructions either at the prostatovesical orifice, generally 
known as the vesical neck, or along the course of the prostatic 
urethra. 

Congenital Obstruction at the Vesical Neck. — The dif- 
ferential diagnosis of these conditions depends upon the his- 
tory of difficulty and frequency of urination, generally evi- 
denced at birth, or coming on in childhood. With the advent 
of infection and other complications the s)miptoms may greatly 
change, infection, pyuria, irritation, pain, complete retention 
of urine, back pressure effects upon the ureters and kidneys, 
systemic effects, such as gradual onset of uremia, pyrexia, etc., 
all are conditions which must be considered in differential diag- 
nosis. This is finally made by instrumental studies, which dis- 
close the presence of obstruction at the vesical neck, visual 
inspection by means of the cystoscope demonstrating a bar, 
valve or lobule at the vesical orifice or a contracture surround- 
ing it, the presence of residual urine, hypertrophied trigone, 
trabeculated and cellular bladder, impaired renal function and 
blood studies. These conditions must be differentiated, espe- 
cially in children, from congenital valves, usually springing 
from the verumontanum in boys, diaphragms across the 
urethra lower down, hypertrophy of the verumontanum, and 
prostatic cysts. By means of instruments, cystoscopy, urethro- 
grams and cystograms, the differential diagnosis can usually 
be made. 

Therapy . — This is entirely surgical. The removal of the 
obstructing condition can usually be accompanied by trans- 
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urethral operations, the technic of which may either be that 
of the punch operation, in which the obstructing condition at 
the vesical orifice is caught in a fenestra, excised with an inner 
cutting tube, either sharp or electric. Persistent bleeding may 
be easily stopped by electrocoagulation, preferably with a 
single electrode point. The technic of these procedures is 
given in the surgical literature.' 

Congenital Valves. — ^Those which are found in boys usu- 
ally spring from the region of the verumontanum, and extend 
as thin folds of mucous membrane, or diaphragms, out to the 
urethra on each side, leaving a small aperture either circular 
or slitlike between the folds of mucous membrane. Congenital 
valves manifest themselves usually at birth, and are often ac- 
companied by very severe uremic symptoms, associated with 
great dilatation of the upper urinary passages, and marked de- 
struction of the renal cortex. In these cases a marasmic child, 
with distended abdomen, generally has a palpably enlarged 
bladder, and in many instances the kidneys and ureters can 
also both be palpated, and even seen through the thin ab- 
dominal wall. The urine is voided with great difficulty, and 
frequency, sometimes in driblets. Occasionally incontinence 


is present. An instrument passed into the urethra usually 
meets with complete obstruction about the middle of the pros- 
tatic urethra. Often every type of catheter or bougie is 
arrested. With the passage of a small urethroscope, one may 
generally see the aperture between the diaphragmatic folds 
and make a visual diagnosis. Sometimes a filiform can by 
manipulation be forced into the bladder, and the obstruction 
greatly dilated by followers. A cystoscope may then be intro- 
duced, and the valve seen, the dilated prostatic urethra above 
made out along with the trabeculated cellular bladder and 
dilated ureteral orifices. If instrumental examination fails a 
cysto-urcthro^am may often furnish the diagnosis by demon- 
strating the dilated urethra above the valves, and regurgitation 
into the greatly enlarged ureters and renal pelves (Fig loil 
Intravenous urograms are also of great value, and show the 
characteristic lesions in the upper and lower urinary tract 
Here again the differentiation must be made from obsS^uctkms 
m the outer part of the urethra, as cited above 

v._This is surgical. Complete removal of the val- 


VOL. 
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Fig. 103. — Autopsy specimen. Patient entered hospital in c.xtrcmis. Sbou'- 
ing congenital valves of posterior urethra, type 2. Note the dilated ureteral 
orifices, hydro-ureters with partial destruction of kidneys a, Showing enlarged 
view of posterior urethra and valve formation. The valves originate at the 
proximal end of the verumontanum, and arc attached laterally to the side and 
anteriorly to the roof of the prostatic urethra Note great dilatation of vesical 
orifice. (BUI 13248.) 

vular obstruction is necessary. Sometimes this can be ac- 
complished by the simple passage of instruments. After a 
filiform has been successfully introduced, large dilators may be 
safely passed. Without such a conductor, any attempt to pass 
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progressively larger sounds may be fraught wth danger, as 
false passages have been reported wth fatal ending. e - 
of Young’s baby punch to grasp and remove the valves has 
been employed in many cases, especially at our clinic. Endo- 
scopic fulguration of the valves has also been successful in 
many cases. We have recently collected a series of 32 cases 
from our clinic, and have given in detail the therapy used, and 
our results.^ This report is accompanied by a study of the 
literature, which shows that whereas the condition has been 
known to exist for over a century, it was not until 1912, when 
we recognized the condition clinically and carried out an op- 
eration to relieve it, that the surgical therapy was put on a 
firm basis. 

Cyst of the Prostate and Its Adnexa. — ^This condition 
furnishes interesting problems in differential diagnosis. These 
cj'sts may arise from almost any portion of the prostate, and 
sometimes cause marked obstruction and even complete reten- 
tion. Those at the prostatic orifice may simulate lateral, 
median or anterior lobes. They are usually recognized by 
their translucency on cytoscopic examination. This is con- 
firmed by applying a coagulating electrode, which will promptly 
lead to evacuation of a cyst. Aspiration has sometimes been 
carried out as a diagnostic procedure. The use of a cystoscopic 
rongeur may be helpful in diagnosis. In those cysts, which 
spring from the ducts in the verumontanum, shadowgraphic 
demonstration with the a:-ray, after injecting the utricle and 
ejaculator>f ducts, may furnish immediate diagnosis. In some 
of these cases the cystoscope will show an elevation of the 
trigone, which confirms the rounded, elastic, often fluctuant 
mass made out on rectal examination, generally above the 
prostate in the region of one of the vesicles, or between the 
two. YTen the cyst remains within the capsule of the prostate 
thc^ differential diagnosis between cyst and abscess may be 
difncult. If there is an orifice connecting it with the urethra 
the c>-st may assume the characteristics of a diverticulum and 
be readily demonstrable by simple urethrogram It mav 1 
be seen, probed or artheterized with an endoscope Bv^he 
methods above mentioned, the differential diagnosis k ol.u 
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Obstructive Cysts at the Vesical Orifice. — These may 
be readily attacked by endoscopic and transurethral methods, 
as above outlined. Those of the genital ducts may be given 
satisfactory drainage by enlargement of tbe strictured utricle 
or ejaculatory ducts. In cases in which they cannot be reached 
and evacuated in this way, perineal excision may be readily 
carried out without entering the urinary tract. 

Congenital Enlargement of the Verumontanum. — ^This 
is a rare condition, but may produce tbe typical symptoms of 
prostatic obstruction. A case, which has been successfully op- 
erated on, bas just been described by us.^ The sjanptoma- 
tology and cystoscopic picture may closely simulate that of a 
median lobe or prostatic obstruction, but the urethrogram, 
showing dilatation of the prostatic orifice above the enlarged 
verumontanum, and urethroscopy indicating that the globular 
mass extends down to and occupies the place of the verumon- 
tanum, make the differential diagnosis clear. 

The therapy in these cases is surgical, and consists in 
transurethral resections or removal through a cystotomy, but 
the latter should seldom be resorted to. 

Sexual Abnormalities. — These may best be considered 
here. The abnormalities are generally in physiologic function- 
ing of the prostate and its adnexa during coitus. The most 
common condition is that of premature ejaculation, often 
caused by an enlargement, hyperemia and hypersensitiveness 
of the colliculus. In some cases strictures of the ejaculatory 
ducts, and even of the orifice of the utricle, may be important 
contributory factors, aU of which may be recognized by the 
endoscopic and radiographic methods referred to above. lu 
other cases the sexual abnormality is more extensive, involves 
the libido of the patient, his ability to have erections, and to 
consummate intercourse. These conditions are often com- 
plicated by inflammatory conditions, which must be referred 
to further on. 

The nervous system plays a very' important part, and sexual 
neuroses are among the most common of ailments. Not infre- 
quently a study of these cases involves the domain of psy- 
chiatry. The differential diagnosis is clear; the treatment 
often complex. Much can be accomplished by local measures, 
such as stimulating massage through the rectum applied to the 



1429 


VARIOUS DISEASES OF THE PROSTATE 

vasa deferentia, seminal vesicles, ejaculatory ducts and lateral 
lobes of the prostate. This treatment should not be overdone, 
and should usuaUy be gradually lessened and confined to the 
region of the ejaculatory ducts and verumontanum, so as to 
avoid removal of the fluids collected in the vesicles and ampul- 
lae, which themselves act as powerful stimulants to libido 
and erections. Treatment through the urethroscope, with 
dilators, nitrate of silver or milder antiseptics, and stimulating 
drugs, are of great value, but one must guard against over- 
doing, and combine the treatment with psychotherapy, w'hich 
means getting the confidence of the patient, persuading him 
that his condition is not serious, that there are definite but 
slight pathologic conditions, which are the cause of his ab- 
normal sexual condition, but which can eventually be removed 
by these simple means. If the patient can be made to cease 
his worridng, have confidence in the curability of his case, and 
be persuaded not to attempt intercourse imtil the libido has 
returned, he can often be extricated from this deplorable 
mental and physical condition. 


INJURIES 

Injuries of the prostate are usually caused by an attending 
physician or nurse who, in passing sormds, catheters, cysto- 
scopes, or other instruments, traumatize the urethra, and oc- 
casionally produce false passages of greater or lesser extent 
and gravity. At operations upon the prostate, either trans- 
urethral, suprapubic or perineal, grave injury may result from 
mistaken technic. I have seen a case in which a perineal op- 
eration. by breaking through the anterior capsule of the 
prosute. gave entrance to infection of the prevesical space 
wnth fatal ending. Such conditions have also followed trans- 
urethral resections and suprapubic operations. Injury of the 
prostate from external traumatism is rare. The soliditv anri 
strength of the prostate and surrounding capsule are sufficient 
to protect U. Urethral ruptures are usually at the ane^nS 
prostate, which not infrequently is entirely severed 
completely separated from the membranous ureffira iTt 
hardly necessary to dwell upon the differential T • r 
.h«c condilion,. Uhich usuall.v become self-evifat Sto the 
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occurrence of Llie traumatism. The therapy depends upon the 
condition and the complications present. 

INFLAMMATIONS 

The Gonococcus. — Gonococcus infection of the prostate 
has been common in the past. It has been variously estimated 
tliat in between 50 and 75 per cent of all cases of gonorrhea 
the prostate becomes involved. Not infrequently only the pos- 
terior uretiira or ducts immediately surrounding it are invaded, 
and tlie symptoms may be so slight as to make the differ- 
ential diagnosis difficult. If the secretion is only sufficient 
to fill the posterior urethra, and therefore does not flow back 
into the bladder, when the urine is voided pus from the pios- 
tatic urethra will be washed out by the first urine voided and 
appear only in the first glass, unless the prostatic ducts be 
sufficiently involved so that, in the final spasm of emptying 
the urine from the bladder and prostatic urethra, puriflent 
secretion from the ducts is forced out and appears in the third 
glass. When the secretion is more abundant, after filling the 
prostatic urethra, it flows back through the internal sphincter 
into the bladder, and all three glasses contain cloudy urine. 
If the involvement of the prostate is more extensive, local pain, 
especially on urination, may occur, and in rare cases, this may 
be so severe as to produce strangury. If the swelling within 
the prostate becomes markedly increased, difficulty of urina- 
tion, with gradually increased frequency and finally complete 
retention of urine (in rare cases), may occur. In such cases 
the diagnosis between obstructive conditions due to other 
causes must be considered. On rectal examination the pros- 
tate may show little change when the involvement is slight, 
but in other cases it may show definite enlargement, softening 
and even fluctuation when the inflammation tends to be local- 
ized. The seminal vesicles and ampullae are apt to become 
involved by the gonococcus, and here again the symptoms 
and findings vary according to the severity and extent of the 
inflammatory lesion. The examining finger detects changes in 
these structures, and indicates the progress of the disease. In 
acute gonococcus infections of the urethra, instrumentation is 
to be avoided at all cost, if possible, so that even in marked 
difficulty and frequency with definite evidence of obstruction, 
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catheterization is usually not to be done. By careful palpa- 
tion and percussion of the bladder, the presence of considerable 
residual urine can usually be made out, and urography may 
also be employed to assist in the determination of prostatic 
obstruction. When there is fear of involvement of the kidneys, 
either as a result of back pressure, or by ascending infection, 
blood chemistry may be of diagnostic value. As the disease 
becomes subacute or chronic, the more rigorous diagnostic 
methods may be employed, including massage of the seminal 
vesicles and prostate, rvith bacteriologic study of the expressed 
secretion, instrumentation of the urethra, including endoscopy, 
cystoscopy, and sometimes probing of the ducts in the veru- 
montanum. In acute, subacute and chronic gonorrheal pros- 
tatitis, the use of the prostatic chart is of great clinical value. 
As shovm in Fig. 102, the areas of irregularity and induration 
are shown as well as adhesions and involvement ’of adjacent 
structures. Of considerable diagnostic value are referred pains 
in the back, hips, thighs, legs and groin, which often may be 
the only symptom accompanying chronic prostatitis and vesicu- 
litis. The frequent presence of symptoms quite remote from 
the prostate shows the great importance of routine rectal ex- 
aminations, with charting of the prostate and its adnexa, study 
of the secretions, microscopically and bacteriologically. These 
are simple procedures which may be carried out by any prac- 
titioner, and often clear up a puzzling case. When Ae dis- 
ease is associated with sexual symptoms and neuroses, urethro- 
scopic study of the posterior urethra and its ducts may be of 
great diagnostic value in these cases of chronic prostatitis. 
The differential diagnosis between infections of the prostate 
by the gonococcus and other organisms is not always easy* 
in fact, the common bacteria as well as tubercle baciUi may 
occasionally bring on acute inflammatory conditions of the 
prostate and its adnexa which simtilate closely those of acute 
gonococcal infection. The differential diagnosis will depend 
upon the microscopic and bacteriologic study of the case ac: 
well as the other measures referred to above. 

T/icrapy.—ych&n the gonococcus invades the nosterinr 
uretlira, the clinical picture is often changed at ^ J ° 

addition to the usual methods of treatment measures dS-rt'!! 
.0 alby .he Mammalon. condition of the p.ostate should be 
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undertaken. Rest in bed, application of heat to the perineum, 
and Uirough a 2-way rectal tube to the posterior surface of the 
prostate and vesicles have long been employed. Should very 
severe obstructive symptoms occur, suprapubic aspiration of 
the bladder can often be carried out effectively. In most cases 
it may not have to be repeated more than two or three times, 
and using a fairly small needle, no danger is incurred. A case 
is reported in which the bladder was aspirated successfully 
more than one hundred times. After one or more aspirations, 
as a rule, the prostatic swelling and obstruction will diminish 
so that natural voiding returns. 

We have employed very successfully intravenous therapy. 
One per cent mercurochrome in doses of 12 cc. of a 1 per cent 
solution injected into the vein is often effective in both acute 
and chronic gonorrheal infections of the prostate. In a pre- 
vious report''* we have detailed a considerable series of cases 
effectively treated in this way. In the several years that have 
intervened since that report, we have continued to employ 
chemotherapy particularly in deep-seated infections of the 
gonococcus. Starting with 12 cc. of a 1 per cent solution, in 
two or three days, one may give 14 cc. of mercurochrome with 
impunity, and again three days later, 16 cc., and four days 
later, 18 cc. Five days later one may give 20 cc. It is rarely 
necessary to exceed 18 or 20 cc. for a single intravenous injec- 
tion of mercurochrome. One of course is guided by the reac- 
tion, and the interval may be prolonged if the diarrhea is 
pronounced, or the patient shows symptoms of ptyalism. 
Febrile reaction, more or less pronounced, is to be expected, 
and is probably an evidence of the antibody reaction by which 
we believe the benefit is obtained. We have in our records a 
considerable series of cases in which gonococci, present for a 
number of years, have disappeared within one or two weeks of 
treatment with intravenous therapy. 

A further extension of chemotherapy to the treatment of 
gonorrhea has recently been introduced by Dees and Colston. 
In their first report they recounted the striking results which 
had been obtained by sulfanilamide given by mouth. In a 
further report*^ they cited some 40 cases in which the remark- 
able effectiveness of this new form of therapy was substan- 
tiated. The most striking feature was that the posterior 
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urethra rarely became involved. If future experience, wi 
great series of cases, confirms the results already reported, i 
seems probable that gonococcus invasion of the prostate may 
be greatly minimized. 

In the treatment of gonococcus infections of the prostate, 
both acute and chronic, we have found it desirable^ to give 
urethral injections so as to reach the organisms which lie within 
the canal and are not reached through the blood stream. It 
may be found that this should also be employed when sul- 
fanilamide is used. Denny has demonstrated to his satisfaction 
that his results are superior when such is done in conjunction 
with the oral therapy. Both intravenous and oral chemo- 
therapy in the treatment of gonococcus infections of the 
urethra, and particularly the prostate, are still in their infancy, 
but we feel tremendously encouraged and confidently expect 
that great progress will be made in combating this great scourge 
to humanity. 

Prostatic Infections due to Other Bacteria. — ^As stated 
above, the symptomatology and diagnosis in many cases of 
acute and chronic inflammations of the prostate may be almost 
indistinguishable clinically from those due to the gonococci. 
These may be just as acute and associated with as great local, 
remote and urinary symptoms. When the infection is engrafted 
upon a previously obstructing prostate, either of the congenital 
or the hypertrophied types, the symptoms may be greatly ex- 
aggerated. Chills, fever and other evidences of sepsis may be 
present, and extension to adjacent organs may occur, render- 
ing hospitalization and operative intervention necessary. If 
the process goes on to abscess formation, rupture spontaneously 
into the urethra or bladder may alleviate the condition but 
in other cases operative intervention may be required. ’ The 
therapy in prostatitis due to ordinary bacteria, as remarked 
above, varies greatly mth the organism, the extent of involve- 
ment. the s\Tnptoms and particularly the obstructive and oain- 
ful conditions that may ensue. In acute cases the methods 

ivfn gonorrheal involvement may be equally applicable 
W ilh the recent advent of remarkable methodt; nf nn n 
inftcions of U,e urinarj- tract aod eveit the deepSed 
ormarc- orpans, much has been accomplished by simpk means 
The tmrodnction of hesamethylamine was a grea? ad^re 
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In coccus infections, our use of neosalvarsan intravenously has 
often been effective in sterilizing infections, not only of the 
urine, but of deep-seated invasions of the prostate and other 
organs. Ketogenic diet, along with acidification of the urine, 
has often accomplished wonders in sterilizing the urinary tract 
of infections by the colon bacillus group. Intravenous mer- 
curochrome has been ineffective in this group, and like neo- 
salvarsan has occasionally been very efficacious in staphylo- 
coccus and streptococcus infections. The recent introduction 
of sulfanilamide bids fair to revolutiom'ze the treatment, not 
only of coccus infections, but also of certain bacterial infections 
of tlie urinary tract and adjacent organs. We have recently 
seen a case of long-standing infection of the prostate, with 
multiple stones present, in which complete sterilization was 
obtained by sulfanilamide by mouth. The infecting organism 
was a Staphylococcus aureus. Proteus is reported by Hehn- 
holz to be eradicable with sulfanilamide. Others have re- 
ported that it has, in some cases, also proved effective for the 
colon group. The whole subject is new, and much additional 
work must be done, but there is evidence that by means of 
these new methods of chemotherapy, much can now be accom- 
plished, not only in sterilizing the urine in simple bacteriurias, 
but also in eradicating the organisms from the deeper glandular 
tissues. 

When prostatitis is superimposed upon obstructive condi- 
tions it is now generally recognized that closed operations, such 
as transurethral resections, are rendered more dangerous, and 
that open surgery, especially attack through the perineum, by 
means of which the infection may be adequately dealt with 
and drainage secured, is preferable. 

Infections of the Prostate with the Tubercle Bacillas. 
— ^Although Guyon recognized many years ago the great fr^' 
quency with which the prostate was involved in urogenital 
tuberculosis, and was often the initial site of the infection, the 
profession has been slow to realize the great importance of 
tuberculous prostatitis and seminal vesiculitis. Surgeons have 
been content to remove the external evidence of the urogenital 
infection in the epididymis, or to content themselves with 
nephrectomy, when the initial lesion was in the seminal tract. 
In a series of papers we have verified the accuracy of Guyon s 
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dicta, and have urged the profession to search for tuberculous 
lesions in the prostate and seminal vesicles, even though there 
are no localizing symptoms. Walker, and the recent paper of 
Moore, have verified the accuracy of our conclusions, i he 
diagnosis of tuberculous invasion of the prostate and vesicles 
is often difficult. The lesion may long be inoffensive and simu- 
late on rectal examination the findings present in chronic pros- 
tatitis and seminal vesiculitis. The finding of the tubercle 
bacillus, after carefully excluding the smegrna bacillus by the 
methods mentioned above, will often furnish the diagnosis. 
The presence of epididymitis, especially when there has been 
no recent attack of gonorrhea or prostatovesiculitis due to 
common organisms should put one on his guard. In such cases 
careful examination of the prostate and vesicles is essential. 
The discovery of induration, nodules, adhesions, enlargement 
not associated with prostatic hypertrophy or contractures at 
the vesical neck, even if the tubercle bacillus is not found in 
the urine or secretions, may render the differential diagnosis 
positive. In this one must consider prostatic calculi, especially 
if associated with inflammatory conditions. The x-ray will 
usually, by its shadows of the stones, make the diagnosis clear. 
Carcinoma of the prostate must always be considered and in 
elderly men the differential diagnosis between tuberculosis and 
cancer may be extremely difficult. In cancer the lesion begins 
in one area in the prostate and gradually spreads, whereas in 
tuberculosis it is often multiple in its areas of involvement, 
the vesicles often being the primary seat. In case of doubt, 
one may well expose the prostate through the perineum, as 
early operative removal of both tuberculous and malignant dis- 
ease is generally indicated. In late cases, study of the urethra 
witli Ae x-ray may demonstrate tuberculous pockets, which 
open into the urethra. The cystoscope and urethroscope may 
also reveal much of value. Study of the upper urinary pas- 
sages IS indicated in many cases, as it is important to determine 
wheUier a tuberculous lesion is present in one or both kidneys 
r/irra/iy.-This is entirely surgical. We have proved ^o 
our satisfaction, diat m tuberculosis of the seminal tract re 
moval of the vesicles and lateral lobes of the nro.ti? • ■ 
dicatcd in a large majoriW of the cases with total ^ r 
... .he va. deterens aad one or boft 


are 
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involved. In almost one third of our cases we have discovered 
one kidney involved, and have removed it in addition to the 
radical extirpation of the seminal tract. The results obtained 
by these extensive surgical procedures have been very gratify- 
ing, and, in our opinion, have shown that half-way measures 
fail to cure the patient and are followed by an extension to 
otlier organs of the urinary tract. It is well established that 
renal tuberculosis should be treated by nephrectomy and par- 
tial ureterectomy as soon as a diagnosis is made; we believe 
equally radical measures should be applied to tuberculosis of 
the seminal tract, and that in addition to removal of an in- 
volved epididymis and vas, in most cases the involved seminal 
vesicles and prostate should be attacked through the perineum. 
Our recent statistics fully justify this statement.® 

CALCULI 

The diagnosis of prostatic calculi is often difficult, due to 
the fact that no symptoms may be produced. In the en- 
dogenous form many calculi, varying in size from a millet seed 
to several millimeters, are usually scattered throughout the 
glandular tissues of the prostate. The symptoms may be those 
of simple chronic prostatitis. Rarely does one encounter much 
pain in these cases. With the onset of infection, more pro- 
nounced changes in the prostatic gland — adhesions to adjacent 
structures, involvement of the vasa and seminal vesicles, ex- 
tension to the epididymes, sepsis, toxemia, febrile reactions and 
referred pains to other parts of the body — not infrequently 
supervene. Sexual disturbances may also occur. \\Tien these 
endogenous calculi ulcerate into the urethra, or approach closer 
to it through dilatation of the prostatic duct in which they 
urethral S5anptoms, irritation, hematuria, pain on urination and 
ejaculation may come on. When such a stone escapes into the 
prostatic urethra, definite obstructive symptoms may occur, 
and if it slips into the bladder, it may gradually assume pro- 
portions sufficient to give the symptoms of vesical calculus. 
Pain referred down the urethra and into the glans is not infre- 
quently present in prostatic calculi, which are still in the pros- 
tatic urethra, but more frequent!}^ when they have escape 
into the bladder. In a recent report of 100 cases^ of P^ostaO^ 
calculi we found that 50 were associated with prostatitis, 2 
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with benign adenomata of tlie prostate, 6 ^ with prostatic 
abscess 2 with carcinoma, 1 was entrapped m the prostatic 
utricle and 7 showed no evidence of prostatitis. In many o 
these cases no symptoms were produced, and the stones were 
discovered accidentally. In some cases symptoms of chronic 
prostatitis, both local and referred, were present and in fact 
the patient was often treated for a long time for prostatitis. 
In these cases on rectal examination the prostatic findings were 
those of a simple chronic prostatitis. The stones were not 
palpable, no crepitus was elicited, and in fact no areas of 



Fip. 104. — Rectal chart showing large area of calculi in right lobe of 
prostate in patient, aged forty -six years, with history of gonorrhea twenty -one 
years previously, and nocturia every two hours. The calcuK were not detected 
by cj’sloscope. Removal of calculi by perineal prostatectomy. Removal of 
small bar, but not of lateral lobes. Result: excellent. (Young in Cabot’s 
Modem Urology’, Lea and Febiger, Publishers.) 


marked induration indicated their presence. In one case in 
which the patient had been subjected to massage and local 
treatment for many months, an x-ray showed calculi in great 
numbers in the prostate. It seems evident therefore that it 
would be a good plan to take adequate x-rays of the pelvis in 
order to rule out the presence of calculi in all cases of supposed 
simple prostatitis. As mentioned before, these x-rays sLuld 
be taken so that the rays are directed down the pelvic strait 
in order lo show ,ie shadow oi the prostate well within the 
pelvic girdle. Shadows in that region miKi j 

iron, phlehohths and also (ro. calStli ™he 
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vasa deferentia and in the bladder itself. Calcification of 
Cowper’s glands must also be excluded. Rectal palpation will 
usually assist in these differentiations by an easy recognition 
of tlie location of the indurated area (Fig. 104). 

Therapy . — This will depend largely upon the symptoms, 
both local and remote. In the presence of irritating, painful 
and sexual symptoms, which disturb the patient greatly, 
eradication of the stones either by urethral instrumentation, 
which may sometimes be successful, or perineal operation, 
which is more thorough and logical, should be employed. The 
presence of infection adds an additional reason for proper 
drainage, but we have recited above a recent case in which a 
staphylococcus infection of the prostate, in which many stones 
were demonstrated by the x-vay, was completely eradicated by 
the oral administration of sulfanilamide. If chemotherapy 
proves to be equally successful in the future, the operative re- 
moval of nonobstructive calculi, which cause little or no symp- 
tomatology, may be discontinued. 

When the calculi are associated wth prostatic hypertrophy, 
which is fairly common, the extirpation of the stones along 
with the prostatic lobes by enucleation through the perineum 
would seem W be the method of choice. The suprapubic 
region has never proved effective in removing calculi in such 
cases, as the calculi are usually situated in the tissues between 
the hjqjertrophied lobes and the encapsulating prostatic tis- 
sue, and therefore not reached or often removed in the supra- 
pubic operation. As one passes through the region in which 
these stones lie, when attacking the hypertrophied prostate 
through the perineum, excellent opportunity is afforded for 
their complete removal. When the stones have been extruded 
into the urethra, removal by urethroscopic or cystoscopic in- 
struments is often easy. When they slip out into the bladder 
they may be crushed and evacuated. 

OBSTRUCTION 

Purely Vesical Neck Obstruction; Contractures, Bars 
and Small Lobes. — In many of these cases the disease has 
been present since childhood. The patients have often noticed 
hesitation, difficulty and frequency of urination, have not been 
able to complete micturition with the speed of their associates. 
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Compensatory hypertrophy of the trigone and the bladder 
muscles may for a long time provide fairly satisfacto^ unna 
tion, but eventually the symptoms of obstruction and i^dation, 
and in many cases back pressure effects, are such as to lead me 
patient to seek relief. In these cases Ae prostate may often 
feel almost normal by rectum. There is usually some indura- 
tion, particularly across the upper portion, and in the region 
of the median notch and furrow. Prostatitis may be present 
and evident in the secretion obtained by massage. Cystoscopic 
study shoYfing the presence of a contracture of the vesical 
orifice, a bar in the median portion, or elevated lobule which 
obscures a portion of the trigone, which itself is usually hyper- 
trophied and accompanied by trabeculation of the bladder, 
makes the diagnosis easy. With an instrument in the urethra 
and a finger in the rectum, the increased thickness of the 
median portion, and generally presence of a firm collar at the 
vesical neck confirm the diagnosis.- Further study of the case 
should include the clinical and laboratory studies, which are 
recognized as essential in the study of prostatic obstructions 
generally, particularly phthalein tests and blood chemistry. 

Although many operative methods were employed years ago 
for conditions of this type, particularly by Mercier, it was not 
until Bottini brought out his electrical cautery incisor that 
complete transurethral removal with comparative safety of 
these obstructions at the vesical neck was accomplished. Chet- 
wood, with his perineal cautery prostatotomy, reported numer- 
ous successful cases. In 1909 we introduced our urethroscopic 
median bar excisor or punch, provided with a fenestra which 
entrapped the obstructing portions of the prostate, and an inner 
cutting tube which excised it. With this simple instrument we 
reported in consecutive papers hundreds of cases in which these 
obstructions were removed with ease and freedom from 
danger.® The bleeding, which occasionally was active was 
found to be arrestable by cystoscopic fulguration, the electrode 
being applied direcUy to the bleeding point, and thus avoiding 
deep and mdespread destruction of tissue. The fenestrateH 
has been Y-ariously ,^dified in instruments introduced 
bj Braasch Bumpus and Thompson, aU of whom empWd 
our cold cutting punch. In 1911 we had already construct^ 
an inner cutting tube bearing an electrocaute^. ring wift 



1440 


HUGH HAMPTON YOUNG 


which the entrapped prostatic mass could be excised without 
hemorrhage, we hoped. As time went on we found that the 
use of tlie simple cold cutting punch and fulguration of the 
individual points of bleeding was more satisfactory. This 
method has been employed in the Braasch-Bumpus-Thomp- 
son modifications of the punch. Caulk in 1921 modified and 
simplified the electric cautery punch, and has been a strong 
advocate of its use not only in contractures, bars and lobes at 
the vesical orifice, but for lateral enlargements as well. To 
Caulk is due credit for the introduction of transurethral surg- 
ery to the universal attack upon the obstructing prostate, re- 
gardless of its size. Stern modified the fenestrated punch by 
introducing a cutting loop, electrified by the high frequency 
current, and initiated the widely used method of transurethral, 
high^ frequency, electric resection of the prostate. A further 
modification of McCarthy and numerous other publications 
have led to the great popularization of transurethral resection 
of the prostate which will be discussed further on. 

All these procedures may be employed satisfactorily for the 
subject under discussion: contractures ^ bars and lobules at 
the vesical orifice. We believe that our simple cold cutting 
punch with coagulation by a single electrode of the individual 
bleeding points, is still the method of choice, and certainly 
less dangerous and equally effective. 

Adenomatous Enlarg-ement or Hyperplasia of the 
Prostate, As stated in the preliminary discussion of the 
anatomy and pathology of the prostate, the lateral and median 
portions are the regions principally involved in the develop- 
ment of adenomatous spheroids which lead to obstructive con- 
ditions. As further stated, it is remarkable that the glands im- 
mediately adjacent to the urethra are those in which these 
adenomata occur, the lateral, posterior and anterior lobes of 
the prostate rarely taking part in the pathological process 
known as prostatic hypertrophy. 

The syrnptoms depend upon the location of the lesion, and 
the mechanical disturbances produced by it. In many cases a 
prostatic h3rpertrophy may grow to considerable size without 
causing much obstruction, difficulty, urinary frequency or 
troublesome symptoms. In other cases the development of 
even a small lobe, particularly in the median portion pos- 
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teriorly beneath the vesical neck, may lead to rapid obstruc- 
tion with severe concomitant symptoms. We have seen many 
cases in which a minute lobule caused complete retention, great 
dilatation of the ureters, kidney pelves, thinning of the renal 
cortex, and severe local and general symptoms. On the other 
hand, we have frequently encountered huge lobes weighing 
100 Gm. or more in which micturition was disturbed very little, 
the residual urine slight, the impairment of the upper tract 
negligible. It is only by the most careful examination, using 
the palpating rectal finger and urethral instrumentation, cysto- 
urethrography, as well as urography, that a discovery of the 
actual condition present often may be made. The difficulty 
and frequency of urination, occasional pain and rarely hemat- 
uria are the symptoms which usually bring the patient to the 
doctor. Not infrequently the enlargement has already become 
great and residual urine and back pressure effects have pro- 
duced marked changes without the patient realizing that any- 
thing serious is present. If patients could be persuaded to 
undergo systematic examination every year after passing the 
age of fifty or fifty-five, many cases of prostatic obstruction 
would be discovered before serious obstructive conditions have 
arisen. At the same time cases of early carcinoma of the 
prostate would be discovered. Patients should be warned that 


with the onset of difficulty and frequency of urination, or even 
hesitation and smallness of the stream, they should notify their 
physicians. Whtn loss of appetite or occasional nausea, head- 
aches and dizziness, one or all, come on, an incipient uremia 
may be present. One should acquaint his clientele with the 
importance of these symptoms, so that an early diagnosis of 
prostatic obstruction may be made. 


Urine of low specific gravity may indicate renal im- 
pairment. The presence of bacteria, which frequently arrive 
without the passage of instruments, accompanied by pyuria 
sonietimes by fever, chUls, etc., are danger signals which should 
lead to a careful investigation. In the study of these ra<;pc. 
one should at once palpate and percuss the region of the bla^ 
der. a ter the patient has voided, to determine the presence of 
vesical distention and large residual urine. If sudi Ts dk 
covered immediate catheterization is usuallv ° ^ 

(more o( iWs tether on). On rcctauS, 

J wu iccuil exammation the prostate 
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is carefully examined for changes in size, contour and con- 
sistence. In some cases there may be little or no change, ab- 
normality, enlargement recognizable by rectum, whereas great 
lobes may have forced their way through a dilated sphincter 
into the bladder where they can be easily recognized by the 
cystoscope or by urography. 

If a markedly indurated area is found in the prostate, even 
though definite globular elastic hypertrophy is present else- 
where, one must consider the possibility of carcinoma being 
present, as will be discussed more fully later on. AITien a 
palpably distended bladder is made out, one should not pass 
a catheter unless it is possible to hospitalize the patient and 
undertake gradual decompression if considerable overdisten- 
tion of the bladder is discovered. Complete emptjdng of a 
greatly distended bladder through a catheter may lead to 
hemorrhage, a rapid drop in blood pressure, anuria, uremia 
and sometimes to a rapidly fatal ending. We have seen over 
a dozen cases in which the complete emptying of a bladder 
with marked residual urine was followed by a rapid exitus. 
(We are sorry to see that the need of this care is poohpoohed 
by a recent writer.) 

It is needless to point out the necessity of great care to 
avoid infection. Not only should the penis externally be 
cleansed with care, but the urethra itself should be washed 
out so that when a sterile catheter is passed no infection will 
be carried in with it. One should have various types oi 
catheters, not only the rubber or Nelaton catheter, but one 
with a small coude or elbowed tip in order to ride up over 
median enlargements, as coude or bi-coude gum catheters o' 
different size may also be required before an instrument is 
successfully introduced. Metal instruments, even those with 
an enlarged prostatic curve, may prove dangerous and should 
be used with care. All practitioners, who are likely to^ en- 
counter cases of acute retention of urine, should be provided 
with the proper armamentarium, but also be sufficiently 
acquainted with the technic and difficulties of catheterization. 
Great harm can be done by careless methods, and severe 
complications produced, particularly on the introduction o 
micro-organisms. The use of the catheter, whether intermit- 
tently or inlying, to combat obstruction, residual urine, infec- 
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tioa and other complications associated v;ith prostatic hN^er- 
trophy is a chapter in itself, and can only be alluded to here. 
Suffice it to say that expert methods should be invoked early^ m 
all cases of prostatic enlargement with pronounced obstructive 
conditions. The development of renal function tests, parlicu- 
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Fig. 105, ^Young’s pbthalem chart for recordiag appearance time and per- 
centage output of phthalein every half hour. The lower emve in solid black 
lines shows the phthalein test on admission in a patient with marked obstruc- 
tion to urination. Appearance time, ten minutes; output first half hour after 
injection 10 per cent. Total in two hours, 25 per cent. The broken lines show 
the phthalein cun-e after continuous drainage with a catheter for six weeks 
-■tppcarance time, three minutes; output first thirty minutes, 3V per cent 
in two hours, 65 per cent. Prostatectomy successful. ' ™ 

larly the phthalein test taken at half-hour intervals fFia lOSI 
abvat-s through a catheter if residual urine is nresi^nt 

blood chemistr>-. which parallels inversely the phthalein 
tions. are of great value. ^ ihalem estima- 

Tlicrapy . — In a few cases, a considerablA »>,! 
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voids freely with no increased frequency or pain, and the blood 
chemistry, phthalein test and cardiovascular system are nega- 
tive, the patient may often be allowed to go wthout operation 
under the surveillance of his physician. Usually, however, the 
increase in residual urine and the development of obstructive 
symptoms make some therapeutic measures necessary. In rare 
instances prostatic massage may for a time be effective, but 
one must be sure that the function of the kidneys is not be- 
coming impaired and that the cardiovascular system is not 
endangered by waiting. In most cases of obstruction due to 
adenomatous enlargement of the prostate when the symptoms 
are definite and progressive, operative intervention is indicated. 

There is no place here to discuss in detail the procedures 
which may or should be employed. In our humble opinion, 
only when the prostatic enlargement is largely confined to 
the median portion posteriorly is transurethral resection prefer- 
able to prostatectomy. Transurethral resection is not gener- 
ally the simple operation that many have considered it, espe- 
cially in the hands of the beginner.® Its widespread usage 
throughout the profession has led to hundreds of unnecessary 
deaths. When carefully done by men who have already gained 
the experience necessary (often by losing a good many pa- 
tients) transurethral resection may even be repeated in the 
larger cases several times wth fairly good results. As 
statistics of Alcock show, the mortality increases with the size 
of the prostate, and while the second and third operations may 
not show the mortality of the primary procedures, neverthe- 
less they add to the sum total of fatalities. After careful con- 
sideration of the subject, we are convinced that in many cases 
the prostatic obstruction is of a size too great for the punch 
operation or methods usually called transurethral resection. 
In these cases exposure of the prostate through the perineum, 
and enucleation from within of the adenomatous masses is the 
safest, surest and most effective method of handling these 
cases. Statistics and further arguments ■ will be found m 
various books on Urology.® Suffice it to say that in experi- 
enced hands the mortality is practically nil; in fact,^ the last 
four resident urologists at the Brady Urological Institute ha 
a combined mortality in 160 cases of a little over 1 per cent, 
and one resident had 58 consecutive cases (which include 
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his very first case) without a single death. These statist u> 
show the effectiveness of modern methods in the surgical trea - 
ment of these benign obstructive conditions. 

Carcinoma of the Prostate.— Some twenty-five years ago 
we brought out the announcement which astounded many, 
viz., that one patient out of five who came wth prostatic ob- 
struction was suffering from carcinoma of the prostate, and 
that in 50 per cent of these cases hypertrophy of the lateral 
and median lobes was present. Further statistics soon proved 
our findings were correct, but not until the last two years have 
we known that carcinoma of the prostate is even more frequent 
than we had previously supposed. In independent studies of 
prostate specimens that came routinely to autopsy, two in- 
vestigators, Rich and Moore, have found that carcinoma of 
the prostate was present in over 14 per cent of the cases. In 
292 consecutive autopsies on males, fifty years or more of age, 
dying from a wide variety of causes on the medical, surgical 
and urological services of the Johns Hopkins Hospital during 
the past three years, Rich says that frank carcinoma of the 
prostate was found in the routine microscopic section taken at 
autopsy in 41 cases (14 per cent). Moore found cancer in 
the prostate at autopsy in 21 per cent of patients over forty- 
one years of age. His material was obtained from autopsies at 
two hospitab in Vienna in 1931 and 1932. In both instances 
consecutive prostate specimens were studied, and in the major- 
ity of cases no indication or suspicion of the presence of car- 
cinoma had been present. Both investigators found that the 
region involved was the posterior lobe in the large percentage 
of the cases, hloore found that carcinoma of the prostate was 
three to four times as common as carcinoma in any other deep- 
seated organ. ^ 

Such being the case, it is incumbent upon the medical pro- 
fession to by ph3^ical examination to recognize these cLes 
early, because we have shown that by means of the radical 
operation these patients can be cured without much danger o 
difnculty. Unfortunately, carcinoma of the prostate is s^n 
toniless and often extensive before the natient 

n,edia., cases the coeclS p esenceTt hv 

pertrophy mav bnng the patient for Pvnm; 

In a number of ies w^have recS ^r 

’recognized the presence of 
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carcinoma when we discovered a small, very hard nodule in the 
posterior, subcapsular portion of the prostate on routine ex- 
amination with a finger in the rectum (Fig. 106). If patients 
beyond fifty years of age could be subjected to early examina- 
tion of tlie prostate many early cases of carcinoma would be 
detected. Induration of third degree, f. c., very great hard- 
ness, usually accompanies carcinoma. As the lesion is gener- 
ally situated beneath the posterior capsule of the prostate, it 
can be readily felt. An a;-ray -will exclude stone. Cystoscopy 
may reveal the presence of enlarged median or lateral lobes, 
but one should not be deceived by this evidence of benign 
adenomata, because as stated above, the two are frequently 
concomitant. 



Fig. 106. — Small carcinomatous lobule in left lobe. This nodule was 
moderately elevated, of third degree induration. There was very little obstruc- 
tion to urination. A hemiprostato vesiculectomy was performed. The patient 
is well now over five years. (BUI 19552.) 

When one discovers a hard nodule, which does not show a 
shadow with the x-ray, one should usually make certain that 
this is not carcinoma by an expert study of the case. By ex- 
posing the prostate through the perineum an excellent view is 
obtained, at which it is possible to palpate the suspicious re- 
gion, incise it if necessary and excise a portion for biopsy. I'’ 
most cases the presence of an extremely indurated area may 
be recognized as carcinoma, and the radical operation, which 
we have now carried out in over 60 cases, may be easily per- 
formed with little risk. Our statistics show that more than 
SO per cent of the cases, which have been followed five years 
or more since leaving the hospital, have been radically cured. 
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Statistics from other clinics have confirmed our view that 
carcinoma of the prostate, if discovered sufficiently early, is an 
easily curable disease. The fact that the organ is surrounded 
by three encapsulating fasciae prevents the spread to adjacent 
structures for a considerable time, and therefore adds ma- 
terially to the possibility of obtaining radical cures by ex- 
tensive operative excision. If the medical profession could 
be made to realize the importance and truth of Osier’s trite 
saying that “the difference between a good doctor and a poor 
one was that the good doctor knew how to make a rectal ex- 
amination,” and make rectal examinations a routine procedure 
in elderly men, many cases of carcinoma of the prostate would 
be detected sufficiently early for radical cure. Success in the 
treatment of carcinoma of the prostate depends upon the 
diligence and acumen of the general practitioner and the de- 
cision of operators not to relegate these patients to palliative 
procedures when a chance of radical cure is at hand. 
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THE USE OF SULFANILAMIDE IN THE TREATMENT 
OF INFECTIONS 


Preface. — ^The past two years have seen the introduction 
of a startling, new chemotherapeutic agent, sulfanilamide. Its 
great proiruse has initiated an extensive investigation of its 
properties but there is still a great deal to be learned. The 
time has come, however, when a brief summary of the existing 
practical knowledge of this drug should be presented to the 
medical profession. It should be clearly understood that what 
has been written in this article reflects only the relatively 
meager present knowledge of sulfanilamide and that further 
investigation may alter the opinions and conclusions presented. 

Synonyms. — Sulfanilamide is the name given by the 
Council on Pharmacy and Chemistry of the American Medical 
Association to the compound, para-amino-benzene-sulfonamide. 
The drug is marketed by a number of firms under the pro- 
prietaiy' names of prontylin, stramid, streptocide, colsulanyde, 
sulfamidyl and sulfonamid P. 

Historical. — In 1935 Domagk published in Germany a 
report of the effect on experimental streptococcal infections in 
mice of an azo dye called “prontosil.” The bactericidal 
properties of this dye for the J3 hemolytic streptococcus were 
so definite that its use in human infections rapidly followed. 
In a short time the compound was being extensively studied 
throughout Germany, France and later in England and the 
I nited States. It soon became apparent that the chemother- 
apeutic action was not a 
was inherent in the para 
the azo dye being withoi 


property of the whole molecule but 

-ammo-benzene-sulfonamide radical, 

It ehecL It was demonstrated that 
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when prontosil is administered to patients or animals, the mole- 
cule is broken down by the body so that the active portion, 
para-amino-benzene-sulfonamide, is released from the inactive 
dye fraction. Since the dye itself tints the patient a vivid 
orange hue and is irritating to the gastro-intestinal tract, its 
use is rapidly being discontinued and prontosil is being replaced 
by sulfanilamide. 

It is of interest that after the chemotherapeutic effect of 
para-amino-benzene-sulfonamide had been demonstrated it was 
recalled that the compound had been known since the latter 
part of the nineteenth century and as long as twenty years ago 
was studied for possible bactericidal effect against the pneu- 
mococcus. Apparently no one tested its activity against strep- 
tococci until it was indirectly rediscovered as described. 

RESULTS IN VARIOUS INFECTIONS 

Beta Hemolytic Streptococcus. — Up to the present time 
the greatest field for usefulness of sulfanilamide has been in 
infections due to the /3 hemolytic streptococcus. This includes 
a large number of illnesses and it may be of interest to men- 
tion a number of them specifically. 

The results with erysipelas have been particularly satis- 
factory. Following instigation of treatment the patient’s tem- 
perature falls rapidly to normal and the pain in the affected 
area is markedly reduced. The persistent spread of the lesion, 
so characteristic of erysipelas, is checked with dramatic sud- 
denness but the eruption already present clears with only the 
usual speed. The results with infants, particularly newborns, 
in whom the mortality has always been high, are especially 
gratifying since the majority of these patients now recover. 

Streptococcic septicemia carries a high mortality rate and 
even in those cases where recovery follows, the tendency to 
abscess formation usually prolongs the illness markedly. It 
has therefore been gratifying to find that in most cases the 
blood stream becomes sterile in twenty-four to forty-eight hours 
after the instigation of sulfanilamide therapy. The tendency 
to form metastatic foci is also reduced. The same good resul^ 
have been seen in streptococcic meningitis and the rapid steril- 
ization of the spinal fluid in a disease which has heretofore 
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resisted all attempts at therapy is particularly striking. In 
Baltimore alone there are records of 19 recoveries m 23 cases 
and from other cities come similar reports. 

The results in streptococcic tonsillitis have been good but 
not striking, probably because the disease is usually mild and 
of short duration. When the infection is marked and progres- 
sive, however, sulfanilamide therapy causes a rapid decline in 
the severity of the disease. If treatment is begun with periton- 
sillar abscess before the lesion has broken down to fluctuancy, 
the condition usually retrogresses without the necessity for 
surgical evacuation. 

The average case of scarlet fever is so mild that sul- 
fanilamide causes no appreciable acceleration in the improve- 
ment rate. It must be remembered that the drug has no 
antitoxic property and therefore cannot be expected to replace 
streptococcus antitoxin in neutralizing the toxic effects of a 
severe infection. lATien, however, the focus in the throat is 
severe and more especially if it is progressive, sulfanilamide 
is indicated as an adjunct to streptococcus antitoxin; the latter 
to neutralize existing toxin and the former to check the 
infection. 

Although sulfanilamide is apparently of httle therapeutic 
value in the average acute case of scarlet fever, it has proved 
of definite aid in the treatment of those complications of scarlet 
fever which are bacterial in origin, especially otitis media, mas- 
toiditis and adenitis. In fact, these conditions respond well 
to sulfanilamide therapy whenever they are caused by the ^ 
hemolytic streptococcus whether associated with scarlet fever 


or not. 

In acute or chronic osteomyelitis of streptococcal origin 
sulfanilamide is indicated. It should be emphasized, however 
Uiat when the focus of infection is in bone, whethi mastoid 
cells or other osseous tissue, the therapy should be continued 
or two weeU after a cUnical cure has been accomplished 
Otherrvise relapses are common. ^ 

When puerperal fever is due to the ^ hemolytic strento 


Although the majority of infections due 
streptococcus show rapid improvement, for 


to the hemolytic 
some reason yet 
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unknown, in an occasional case sulfanilamide is without any 
apparent therapeutic effect. 

Streptococcus Viridans. — Unfortunately, the results of 
sulfanilamide therapy with other types of streptococci have 
not paralleled tliose \vith the /? hemolytic type. When used 
in viridans infections the drug apparently inhibits the growth 
of the organisms and fewer colonies are found in blood cultures 
but even under intensive therapy no cures have been effected. 

Pneumococcus. — The status of sulfanilamide as a chemo- 
therapeutic agent in pneumococcal infections is still uncertain. 
Experimental work has sho\vn that the drug is at least bac- 
teriostatic, if not bactericidal, and that its effect varies with 
different tj^es of pneumococci. Best results have been ob- 
tained with type III infections. Clinically the drug has been 
used intensively only in pneumococcic meningitis. In these 
cases there is a definite prolongation of survival time with 
occasional recovery but the results have been nowhere nearly 
so good as with streptococcic meningitis. However, in a dis- 
ease with such an overwhelming mortality sulfanilamide seems 
indicated, at least until some better form of therapy is dis- 
covered. 

Meningococcus. — Preliminary experimental work with 
mice has shown that sulfanilamide affords these animals even 
greater protection against meningococci than against strepto- 
cocci. We have treated to date 52 consecutive, unselected 
cases of meningococcic meningitis with sulfanilamide alone, 
without antiserum. The mortality in this group was 15 per 
cent, a figure which compares well with the 30 per cent mor- 
tality among serum-treated cases seen during the same epid- 
emic in the same hospital. Certainly, no wide conclusions 
can be drawn from 52 cases but there seems little doubt that 
the drug is at least as effective in meningococcic meningitis 
as is antiserum and has none of the disadvantages due to 
foreign protein. 

These conclusions are confirmed bj^ experimental work 
which has further shown tliat w'hen sulfanilamide therapy 
combined with antiserum injections a sjmergistic effect ap- 
parently takes place. The protection of mice against menin- 
gococci by the combined treatment is far greater than one 
would expect from the protection afforded by each method 
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alone. Only further clinical trial will establish the best method 

of treatment. , 

Gonococcus.— The similarity of the gonococcus to the 

meningococcus has precipitated a trial of sulfanilamide in 
gonococcal infections. Because the organism is of low viru- 
lence for laboratory animals no experimental evidence exists 
but reported clinical trials indicate a definite value for the drug 
in cases of acute urethritis in the male. The results in gonor- 
rheal ophthalmia have, in our experience, been indifferent and 
no data have yet been published concerning the effect in gonor- 
rheal vaginitis. 

Bacillus Coli. — ^Helmholz has recently reported excellent 
results in the treatment with sulfanilamide of pyelitis due to 
the colon bacillus or the staphylococcus. No therapeutic effect 
could be demonstrated, however, when the pyelitis was caused 
by Streptococcus faecalis. He considers the drug superior to 
any other urinary antiseptic. 

Bacillus Welchii. — Recent experimental and clinical trials 
have produced some evidence that sulfanilamide is also helpful 
in the treatment of gas gangrene. 

Other Infectious. — ^It is manifestly impossible in the 
short time since the introduction of sulfanilamide to test its 
chemotherapeutic effect in all types of infections. At the 
present time one can say only that value has been proved for 
the drug in infections due to the P hemolytic streptococcus, 
and that favorable evidence exists with the meningococcus, the 
gonococcus, the gas bacillus, and the colon bacillus (at least in 
urinarjT tract infections) . Results with the influenza bacillus 
have been disappointing. There is some experimental evidence 
that the drug is helpful in tj^ihoid infections. No reports have 
been published on its use in infections due to protozoa spiro- 
chetes and the filtrable viruses. ’ ^ 

METHOD OF TREATMENT 

Sulfanilamide is supplied in two forms, tablets (5 and 7V> 
grams) for oral administration and powder for parenteral In! 
lection. The powder is administered as a 1 ner rent cnl f 
in pl.ysiologically normal saline and is prepared bv rtl sb? 

I Gm. ol sullanilamide and O.Sa Gm. ofTodta AWm" 
eacb ,00 cc. o, disliiied .a.er and inning t^tly to e«eS 
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complete solution. The mixture is sterilized by autoclaving. 
At least one commercial company is also supplying sulfanil- 
amide sterilized in ampules in dry form much like arsphen- 
amine. The content of an ampule is added to the required 
volume of sterile normal saline and the mixture heated slightly 
to promote solution. No matter what method is used, the sul- 
fanilamide tends to settle out of solution after twelve to 
eighteen hours. This difficulty is overcome simply by warming 
the inixture so that the drug is redissolved. Repeated injec- 
tions of such solutions can be given subcutaneously or intra- 
spinally without any local or systemic reaction. 

The method of treatment is, with certain limits, the sarne 
for all diseases. The objective is to produce and maintain m 
the tissue fluids, particularly those at the site of infection, a 
therapeutically effective concentration of sulfanilamide. To 
accomplish this result two conditions must be fulfilled; first, 
adequate amounts of the drug must be given, and secondly, 
the administration must be repeated frequently enough to re- 
place the sulfanilamide excreted by the body. 

The dosage of the drug is also the same, no matter what 
disease is being treated, but varies according to the weight of 
the patient and the severity of illness. In the tabulation is 
given the daily dosage for patients of different age groups. 

TABULATION 

Suggested Dosage of Sulfanxlautde 


Total doily dosage. 



1 

Infection. 

Grams. 

Number S-grain Ubicta. 



MUd. 

Sc\’ere. 

MUd. 

Seirrc. 

Infants 

— Up to 40 pounds 

0.9-1. 5 

1. 8-3.0 

3- 5 

6-10 

Children 

— 40 to 80 pounds 

2. 1-2. 7 

4. 2-5. 4 

1 7_ 9 

14-18 

Older children — 80 to 120 pounds 

3.0-3. 6 

6. 0-7. 2 

10-12 

20-24 

Adults 

— over 120 pounds 

3 6-4.8 

7. 2-9. 6 

12-16 



Daily doses are di\nded for inter\^als of four to sLx hours. 
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For ordinary mild iniections such as streptococdc tonsillitis, 
erysipelas, pyelitis and so forth, the amount administered un 1 
vary from 0.9 Gm. per day in the infant to 4.8 Gm. m an adult. 
When the infection is severe enough to threaten life, such as in 
streptococcic septicemia or the meningitides, the daily dosage 
is doubled. 

A general plan of treatment is to initiate the therapy by 
giving a full twenty-four-hour dose at once and then continue 
administration in fractional doses every four or six hours. For 
example, an older child with mild erysipelas might receive 12 
5-grain tablets (3.6 Gm.) by mouth and thereafter 2 tablets 
every four hours. By this method a therapeutically effective 
concentration of sulfanilamide is produced in the blood within 
four hours and will be maintained at a fairly constant level as 
long as the treatment is continued. 

The same general plan is maintained when sulfanilamide 
solution is injected subcutaneously except that, since it is im- 
practical to give subcutaneous injections at four- or even eight- 
hour intervals, the drug is given every twelve hours. For ex- 
ample, an imconscious adult seriously ill with streptococcic 
meningitis would receive a subcutaneous injection of 960 cc. 
of the 1 per cent solution (9.6 Gm.) at the time of admission 
and 480 cc. (4.8 Gm.) every twelve hours thereafter until 
improvement was evident. 

Intraspinal injection of the drug may be given when the 
infection involves the meninges. The method of administra- 
tion is the same as that usually employed for injections of 
serum. In cases of meningitis the patient is usually treated 
intraspinally every twelve hours until definite improvement is 
seen. Thereafter, the drug is administered only by mouth or 
if necessary, by subcutaneous injection. Since volumes no 
greater than 10 cc. to 30 cc. can safely be injected intra- 
thccally, the spinal route must be considered only as an 
adjunct to oral or subcutaneous injection. In fact since sul- 
fanilamide is rapidly excreted into the spinal fluid and in rnn- 
cenlralion dosely approaching that in the blood, ftere is somp 
question whether the intraspinal route is necessary 

M ™ fte Hood reaches dts 
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quickly when Lhe drug is given by mouth as when it is injected 
subcutaneously. For this reason sulfanilamide is always 
administered orally whenever the patient can take the pills. 
Only in unconscious persons, or those otherwise unable to 
swallow tablets, is subcutaneous injection necessary. The oral 
route also has the advantage that the intervals betrveen doses 
are smaller and the concentration in the tissue fluids is there- 
fore kept at a more constantly effective level. In certain cases 
it may be advantageous to combine oral therapy rvith subcu- 
taneous injections. When this is done the same daily dosages 
previously recommended are followed, the amounts of sul- 
fanilamide given by each route being added together to com- 
pute the total dose. It should be emphasized, however, that 
no matter by what route or routes the drug is given, the times 
of administration should be spaced as nearly in intervals of 
four or six hours as possible. 

Although sulfanilamide may be given in empirical doses 
according to the method outlined, we have found it advan- 
tageous, at least in seriously ill patients, to control the treat- 
ment by analysis of blood and other body fluids for sulfanil- 
amide. Marshall and his co-W'orkers have recently described 
a simple method for analysis which can be performed in any 
clinical laboratory. Since sulfanilamide is rapidly absorbed 
after administration and also rapidly excreted, it is necessarj' 
to collect specimens of blood for analysis at some fixed time 
after administration of the drug. A peak in the concentration 
of sulfanilamide in the blood usually occurs about four hours 
after administration. For this reason we roudnely obtain a 
sample for analysis four hours after the first administration 
of sulfanilamide and again the following day four hours after 
any dose. From the values obtained on analysis it is possib ^ 
to be assured that the sulfanilamide is being absorbed proper y 
and furthermore to regulate the dosage in order to maintain a 
therapeutically effective concentration in the body fluids. 
mild infections we consider a concentration of 6 mg. per I 
cc. adequate but in severe infections a level of 10 to 15 mg- 
per 100 cc. should be maintained. 

^Jour. Amcr. Med, Assoc., 108: 953, 1937. 
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discontinuance of TREATMENT 

Every case presents a new problem in determining when 
to discontinue treatment with sulfanilamide. As a general rule 
administration of the drug can be stopped when tlie patient 
has been free of symptoms and fever for two or three days. In 
this connection, however, one must remember ^at sulfanil- 
amide itself sometimes gives rise to a febrile reaction. In cases 
like meningitis and septicemia where one can culture a focus 
of infection, treatment should be continued until the cultures 
on two or three consecutive days are sterile. WTiere bone has 
been involved therapy should be continued for two weeks after 
a clinical cure has been accomplished in order to prevent re- 
lapses. In any case it is helpful to taper off the dosage of drug 
over a two- or three-day period. 

MODE OF ACTION 

Very little data have accumulated to explain the exact means 
by which sulfanilamide eSects its chemotherapeutic properties. 
WTien used in vitro the drug inhibits the growth of susceptible 
organisms but it apparently has no bactericidal power on 
organisms already present. There is no evidence that phago- 
cytosis is stimulated in any way. At the present time it seems 
probable that sulfanilamide merely inhibits multiplication of 
the bacteria so that the protective mechanisms of the body, 
such as phagocilosis, are able to deal with something less than 
an overwhelming number of organisms. 


TOXIC EFFECTS 

The total experience thus far gained in the use of sulfanil- 
amide is not yet sufficient to establish the exact status of its 
mxic effects. In the light of our present knowledge, however 
it may be considered a relatively harmless drug. The averaee 
patient vill show no disturbing sjTuptoms, but in a few nersons 
there will develop certain toxic manifestations with which the 
plwMCian should be familiar. Happily none of these has as 
>et been serious; some can be disregarded entirely and the 
remainder are amenable to treatment. ^ 

Usual Symptoms.—Mosi patients who receive sulfanil 
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scribed as “whoozy” or “drunk.” Associated with this may be 
ringing in the ears, headache, a slight temporary loss of mental 
acuity and at times tingling or other paresthesias. None of 
tliese symptoms is serious and they can and must be disre- 
garded if treatment with sulfanilamide is to be carried out. On 
the other hand, the frequent occurrence of these symptoms, 
coupled with tlie fact that they are considerably ameliorated 
when the patient is kept in bed, has given us the opinion that 
sulfanilamide therapy should not usually be carried out on 
ambulatory patients. 

Cyanosis. — By far the commonest of the toxic manifesta- 
tions is cyanosis. It develops in over half of the patients who 
receive the drug and varies from an almost imperceptible 
blueness of the mucous membranes to a deep cyanosis. From 
the viewpoint of the patient and his relatives it is certainly the 
most alarming symptom because popular knowledge connects 
cyanosis only with approaching death. Actually the condihon 
appears to be quite harmless and can be ignored entirely. Th^ 
mechanism of the cyanosis is not yet clear. In some cases it 
appears to be due to sulfhemoglobinemia but in others it may 
be due to the formation in the blood of some compound whid 
imparts a blue color to the mucous membranes. There is 
apparently considerable variation between different patients m 
their reactions in this direction. Some persons develop cyanosis 
on very small doses of sulfanilamide and others remain fr^^ 
even when receiving the drug in large amounts. 

Ra^h. — ^About 6 per cent of patients who receive sulfani - 
amide develop a rash, usually between the tenth and fourteentn 
days of therapy. The eruption is almost a replica of the measles 
rash and is usually accompanied by fever and malaise. It f^dc® 
rapidly when the drug is discontinued and will reappear m 
modified form if therapy is resumed. Whenever rash develops 
in a person receiving sulfanilamide, treatment with the dmg 
should be stopped. Fortunately, in most cases the eruption 
does not appear until late in the course of therapy, at a time 
when convalescence has usually begun and the treatment can 
safely be discontinued. In those few cases where life '''as 
threatened we have disregarded the rash and continued trea 
ment, apparently without untoward results. , , 

Fever. — Occasionally fever develops during sulfanilami 
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therapy. When possible the drug should be discontinued but 
if necessary the fever may be ignored. 

Acidosis.— Acidosis, in some degree, develops not infre- 
quently in patients under sulfanilamide therapy . In most cases 
it is so mild as to cause no symptoms but in a few the signs 
of acidosis are classical. The diagnosis^ may be verified by 
demonstration of a lowered CO 2 combining power for the 
blood. Rarely this falls to 20 volumes per cent, usually it is 
between 35 and 40. The acidosis is apparently due to a loss 
of base in the form of sodium and potassium in the urine. 
WTien the condition occurs it may be easily combated by the 
administration of sodium bicarbonate by mouth or sodium lac- 
tate solution parenterally. As a preventive measure sodium 
bicarbonate may be administered with the sulfanilamide. An 
adequate routine is to give 5 grains of sodium bicarbonate by 
mouth for every 5 grains of sulfanilamide administered up to 
a maximum of 10 grains at each dose. 

Acute Hemolytic Anemia . — A rare complication we have 
seen is acute hemolytic anemia. For some reason not yet 
clear an occasional patient wUl show a drop in red blood cell 


count and hemoglobin value. This may be very rapid. In one 
of our patients the hemoglobin feU from 85 to 30 per cent in 
three days. Some patients show hemoglobin in the urine at the 
same time. The rapidity with which hemolytic anemia can 
come on makes it imperative to watch closely the erythrocyte 
count or hemoglobin content of the blood of all patients receiv- 


ing sulfanilamide. Should the condition develop it can be 
checked immediately by discontinuing the drug. In severe 
cases or where it is necessary to continue treatment with sul- 
fanilamide. transfusions may be used to control the hemoglobin 
level. Xo case has yet come to attention where the blood 
destruction was not immediately checked when the sulfanil- 
amide administration was stopped. 

Other Toxic Effects.— Several cases of granulocytopenia 
have occurred among patients receiving sulfanilamide Thic 
complication is extremely rare and apparently occurs onlv in 
per-onv who have received the drug for several weeks 
deaili> have occurred but in the 2 cases of wlkh w A 
direct knowledge improvement foUowed as soon as thl 
... dbconUnucd, The possibility and the terio Jesfof 
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complication make it imperative to follow the blood leukocyte 
count at least every two days. 

Jaundice has been known to occur during the course of 
treatment with sulfanilamide but too little is known about the 
exact nature to justify further discussion. 

The earlier reports on prontosil therapy mentioned that 
albumin, a few red blood cells and casts were commonly found 
in specimens of urine from patients receiving the dye. We 
have never found this condition in cases where sulfanilamide 
was used. The kidneys of patients who died of their disease 
while receiving sulfanilamide have never shown any gross or 
microscopic changes which could be attributed to the drug. In 
fact this is true of all other organs as well. In general, however, 
when a definite nephritis exists it would seem better not to 
treat the patient with sulfanilamide especially if there is nitro- 
gen retention. When the infection is of such serious nature 
that life is tlireatened the drug may be used even in the face 
of nephritis if the blood is frequently analyzed for sulfanil- 
amide and the dosage regulated to maintain the usual effective 
concentration. The damaged kidney excretes sulfanilamide 
less rapidly than a normal organ. For this reason smaller doses 
of the drug will usually be necessary. 

A recital of the toxic effects which may occur during treat- 
ment with sulfanilamide should be convincing evidence that 
the drug is not a completely harmless medication. It shou 
not, therefore, be used indiscriminately. 'Wdien the P hemo- 
lytic streptococcus is known to be the cause of an infection 
of more than mild degree, sulfanilamide is indicated. In oeo 
tain cases of gonococcus, meningococcus and gas bacillus m 
fection and in pyelitis due to Bacillus coli or staphylococcus 
the drug may be of definite value. But at the present tini^^^ ^ 
evidence for its use in other infections is insufficient to justi ) 
its general clinical use, at least until further investigations have 
clarified the problem. Nothing will bring this promising 
drug into disrepute more rapidly than widespread indiscrimi 
nate use. 
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medical affections of the colon 

SIMPLE CONSTIPATION 

Simple constipation is a problem in the sanitary engineer- 
ing of the body which I wish to discuss first. One thinks of 
simple constipation as either too infrequent evacuations of the 
bowel or as subjectively incomplete evacuations when there is 
no organic obstruction, no anal fissure, and no intra-abdominal 
inflammation to cause reflexly the constipation. All of us 
know persons in very good general health who have a stool 
only once in three or four days and, unless they complain of 
the condition, we leave well enough alone and say that we are 
not all cut according to the same pattern, though we are from 
the same cloth. However, under the conditions of modern life 
and uith lay opinion as it is, the frequency of bowel evacua- 
tion should probably be at least once each day. The amount of 
fecal matter passed is unquestionably determined by the kind 
and amount of food eaten and it is my impression that, in the 
absence of organic obstruction or of impaction, the sensation 
of an insufficient stool is produced by sigmoidal or rectal 
spasm rather than by actual fecal retention. Simple constipa- 
tion. as I see it, is not a penalty which we have to pay for the 
erect posture of the body; it is not related to ptosis or to 
redundancy of the colon; it is a penalty which we pay for 
our ciHlized social and economic system. Besides eating our 
excessively refined foods, we work so hard and worry so 
much! We work and worr)' not only for and about ourselves 
but also for and about our children and our grandrhilrIrAn ’ 
Wc an tot aote lUfle barbariat., S, oCClng, 
tor the first ten- tears ot their lives have practically no con- 
-tipanon ,t they are decently led. Mothers and nttrsemaids in 

MOi 
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a m3'steriously simple way train the little “animals” to open 
their bowels with remarkable regularity, as they train them to 
retain their urine until they have toilet facilities at hand. At 
the age of four or five these little Bushmen attend school and 
there they begin to appreciate the strains and repressions of 
our society and they may become constipated. Perhaps that 
unhappy day is deferred to adolescence or to the time of mar- 
riage or to a time of economic depression and worry or to the 
period of pain and strain of a surgical operation. Sooner or 
later a fair percentage of our patients (more females than 
males) becomes more or less constipated and asks our advice. 
My own experience confirms the popular medical conception 
that 95 per cent or more of constipation is of the spastic type; 
it is an expression of excessive bowel tone at some point or 
points and this hypertonicity is produced through the nervous 
system. Fatigue, irregular habits, economic worry, repressed 
emotions, and insufficient intake of food, all are important m 
upsetting the automatic function of the colon, balanced as it is 
between two opposing systems of control : one stimulating, the 
other inhibiting. The stimulator is, broadly speaking, the 
parasympathetic system with tlie vagus and sacral nerves. 
The sympathetic system wth its splanchnic nerves is the m- 
hibitor. It is only fair to admit that the delicate balance be- 
tween sympathetic and parasympathetic systems may be up- 
set reflexly by inflammatory processes mthin the abdomen and 
in that manner constipation may become a symptom of some 
other disease process. In these conditions the subordinate 
role of the constipation is usually recognized by the physician 
and it is treated with the remedy for the primary condition- 
Lane’s kink, Jackson’s membrane, and other conditions whi 
produce actual organic stenosis of the bowel seem to be prop 
erly included under the heading of organic intestinal obstruc 
tion and, therefore, they are in the realm of the surgeon- 
Careful physical examination and a complete history usu y 
make the separation of organic obstructions from the funo 
tional cases relatively simple. However, observation while 0 
patient is on treatment is necessary at times and it may ^ 
very helpful in diagnosis. _ ,1 

Treatment.— The treatment of simple constipation shou 
begin with the assumption that it is spastic and, as I have sai , 
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the chances are 95 in 100 that the hypothesis is correct 
The patient may be told (with considerable satisfaction to 
him) that he has an obstructive type of constipation but that 
the obstruction is caused by a spastic area or areas m t e 
colon and that these spastic areas result from an imbalance 
in the sjmipathetic nervous S 3 ^tem, that these areas are usu- 
ally in the sigmoid or descending portions of the bowel and 
that they may have caused dilatation and atony of the right 
half of the colon by producing relative obstruction on the left 
side. When the spasm is relaxed, then tone wll return to the 
cecum and ascending colon for the resistance in the terminal 
portions of the bowel will be reduced. This is a working ex- 
planation of the mechanism of the constipation and the in- 
telligent patient will usually welcome it. ^^Tlen the patient 
understands what we are trying to do, he will be more co- 
operative in the elimination of irritant laxatives and enemata. 
Occasionally 1 say, “Your gastro-intestinal tube is phylo- 
genetically one of the most primitive and elemental structures 
of your body. For thousands of years the ancestors of the 
intrinsic nerves and muscles of your intestinal tube propelled 
its content caudalward and, though you have been constipated 
for twenty, thirty, or forty years, your bad habits of spasm 
over two, three, or four decades haven’t displaced the hered- 
itar^f habits that have been established through the ages in 
the intrinsic nerves of the intestine itself. Could you survive 
decerebration, my dear patient, your intestine would function 
as well as that of the earthworm.” This last remark is made, 
of course, only to selected patients. To stupid persons such 
explanations as I have mentioned are useless and one must 
dispense orders like a drill sergeant. To the intelligent one 
should try to be reassuring and to get a concept of the cause 
of the constipation into the patient’s mind. Then the battle 
IS half won; the patient is no longer afraid of acute obstruc 
lion and serious results from his constipation. 

Rest and freedom from strain are very important therao- 
culic measures. Frequently a camping trip or a 'few davs at 
the seashore is all that is needed to give normal colouW 
tiom Then, believing that mechanical and chemical irri/a'!^'^' 
of the colon with bran, nuts, and other coarle form. n 
l«c «-iih irrilant laxaUves aggravates the sp^ wfpM 



1464 


JOHN TILDEN HOWARD 


the palient on a diet in which the cellulose content is high but 
in which it has been softened by cooking (the well-known 
smooth diet), and we stop the use of irritant cathartics and 
irritant enemata. We may give prunes, flake agar, or one of 
the newer proprietary forms of threshed psyllium seed to add 
soft bulk to tlie stools. Mineral oil by mouth and retention 
enemata of warm cotton seed oil are given if they seem neces- 
sary. Warm oil by rectum seems to be an excellent anti- 
spasmodic for the colon. Exercise short of fatigue is usually 
recommended but, except in the patient with unusually poor 
abdominal muscles, special calisthenics are not prescribed. 
Regular habits of going to stool are encouraged and some- 
times a very small enema of normal salt solution or a glycerin 
suppository is allowed to encourage the action of the bowel at 
the desired time. I need only mention the glass or two of hot 
water before breakfast that is deservedly so popular. The 
after-breakfast cigar or cigaret activates some colons in a 
manner that I’ve never understood. Does tobacco really give 
us relaxation in our keyed-up lives at a time when our colons 
are ready to perform? Nicotine in small doses is said to exag- 
gerate peristaltic contraction by stimulating the autonomic 
ganglia. While I don’t disparage this treatment, I think that 
it is too unreliable to advise routinely . . . even though I^do 
own one or two shares of American Tobacco. I have wondered 
why the advertising firm that promulgated “theol” of tea 
as an aphrodisiac has neglected its opportunities to promote 
the sale of tobacco by publishing its allegedly stimulating effect 
on the bowel. 

The completely atonic colon with constipation as the re- 
sult of atony does occur. In such relatively rare cases one 
may advise stimulation with branny foods and cascara. We 
are, however, very wary about the diagnosis of atonic con- 
stipation because so many colons that seem to be atonic have 
spasm in their sigmoidal portions with dilatation behind the 
spasm. 

There are a certain few elderly patients who are recal- 
citrant to our nonirritant anticonstipation therapy. These pa- 
tients have used salines for years and they expect severa 
copious watery stools a day in spite of a rather limited lo^ 
residue dietary. They insist on large daily enemata or on 
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saUtves. One must use judgment in the management of the c 
patients. It would be easy to reeducate their colons but mo.l 
moxM to reeducate their cerebra in their ideas of bowel func- 
tion. Therefore, we tolerate Epsom salt, Glaubers salt, 
sprudel, pluto, Hutiyadi, and sal hepaUca in their treatment 
when there is little or no subjective abdominal distress from 
this treatment of simple constipation. In the management of 
cholecystitis and a few other abdominal syndromes, the 
salines do have a place. 

MUCOUS COLITIS 

It is only a step from constipation of the spastic type to 
mucous colitis or spastic colitis or irritable colon or unstable 
colon; they are aU synohyms. From my point of view this 
condition is either a myxoneurosis or it, less frequently, results 
from irritation of the bowel with laxative drugs. Rarely it may 
be called “catarrhal colitis” and represents the residual of a 
healed ulcerative process. If mucous colitis is cured by the 
omission of laxatives, it may be said to have resulted from 
chemical irritation. If the condition follows amebic or bacil- 
lary dysentery, it may be said to be a residual from that dis- 
ease. However, the majority of patients who have this affec- 
tion have had no organic disease of the bowel and in them the 
establishment of bowel management without irritant drugs 
does not produce a real cure. These are congenitally frah 
persons in whom there has been more or less nervous strain 
and fear. This latter unhappy state often results from the 
passage of mucous casts of the bowel and the patient who sees 
them is certain that a portion of the lining of his gut has 
sloughed away. There is a diarrheal tendency in these cases 
and looseness often alternates with constipation as the tone 
of the colon varies. Gas and more or less abdominal pain 
(usually on the left side) accompanies the ailment. Rrhen ^ 
ner\-ous woman complains of “gallbladder pain on the left 
side ” one should always inquire about the occurrence of mucus 
m the stools and lean toward the diagnosis of irritable colon 
or renal disease unless evidence for gaUbladder trouble Ts 
tnc ulcer, or organic disease of the colon is verv str3’ p 
cause almost any abdominal condition can be sh^nlltri k 
colon, .oaical students ace 
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ganic conditions before making that diagnosis or the diagnosis 
of mucous colitis. That is a good teaching for undergraduates, 
lest they see an irritable colon alone in patients with acute 
appendicitis or with carcinoma of the colon. We, however, 
are probably old enough to diagnose a functional condition of 
the colon wthout having too many .r-ray examinations. In 
fact, we must diagnose it without all laboratory tests because 
few of our patients can afford expensive examinations. I do 
want to say a word for the simple tests for occult blood on the 
stools of patients in whom functional colonic disorders are 
suspected. I am always fearful lest I miss a carcinoma in its 
early manifestations and a stool that is negative for occult 
blood to benzidine is a comforting finding in a patient who 
has been labeled a case of mucous colitis. 

To allergy have been laid of late many of man’s ailments 
and mucous colitis has been said to be a manifestation of sen- 
sitiveness to food or to bacteria. Some foods do seem to pro- 
duce edema of the bowel and colonic spasm through an im- 
munity mechanism but these cases are rather rare and, unless 
the offending food is wheat, milk, or egg, the patient who has 
real intestinal allergy has usually discovered his idiosyncrasy 
by the time that he consults his doctor. It is wise to lend a 
receptive ear to a patient who says that one or two foods con- 
sistently disagree with him. As everyone recognizes, the pa- 
tient who claims that all foods disagree probably isn’t allergic 
to any. We always test obscure intestinal cases for sensitive- 
ness to wheat, mUk, and egg and very occasionally valuable 
leads are given us. Rowe’s elimination diets may be valuable 
in the hands of some; I have had little experience with them. 
Sensitiveness to colonic bacteria is a most difficult thing to 
prove. It has been claimed that skin-test sensitivity to a 
strain of bacteria isolated from the colon indicates an etiolopc 
relationship between that organism and mucous colitis ^(if the 
patient has that condition).^ Short, Dienes, and Bauer' mp e 
skin tests with strains of Bacillus coli and streptococci iso- 
lated from the stools of patients with chronic arthritis. 
found no real contrast between the arthritic and nonarthritic 
patients by skin testing. Some of the intestinal strains gave 
uniformly stronger reactions in all persons tested than di^^ 
other strains. “Variations in skin-tests may be explained. 
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they said, “by differing irritability of patients’ skins, natural 
toxicity of bacterial species, or by sensitization to certain bac- 
terial groups.” Though these workers^ tested arthntip and 
controls for skin sensitiveness to colonic bacteria, their con- 
clusions concerning the fallacy of skin testing ''■’Oth^ colonic 
organisms in patients with chronic rheumatoid arthritis seems 
to me to apply in cases of mucous colitis. A skin reaction to a 
bacterial protem is not very conclusive proof of etiologic re- 
lationship unless the skin tests are adequately controlled. 

Treatmeivt. — ^The treatment of mucous colitis in our hands 
is moderately satisfactory. Since most of the patients who 
are subjects of this affection are psychoneurotjcs, they are im- 
proved, but rarely cured, by treatment (unless the spastic 
colitis has been produced by irritant cathartics) . A majority 
of the patients who we see have previously consulted several 
physicians and they come to us (and, perhaps, go from us to 
others) with the hope that they will find someone who will 
confer on them a condition of perfect health. That beatific 
state is beyond most of the neurotics in Baltimore and I ven- 
ture to say that it is so elsewhere. They have inherited and 
acquired nervous and psychic habits too unstable to react mod- 
erately to all stimuli and improvement is all that they can ex- 
pect from medical treatment. And they can sometimes be 
remarkably improved! From most intelligent patients can 
be obtained the major cause of their functional troubles. 
Financial worry, strain of business, fatigue, domestic discord, 
disappointments, family illnesses, and thwarted ambition are 
but a few of the aggravating factors. Their correction or, 
more often, an understanding of the problem and the neces- 
sar\’ adjustment to the unhappy situation give the most relief 
X’aluable adjuvants are rest, a smooth diet, retention enemata 
of cotton seed oil, daily doses of barium sulfate kaolin 


or 


bismuth, belladonna and sedatives. Colonic irrigations mve 
temporary' relief but in the long run they seem to aggravate 
spasm I consider aadophilus milk by mouth as a Armless 
method of suggestive therapy. With colonic implantationsTf 
acidophilic bacteria and with \’accines, I have little nattn 
Formerly it was usual to label these patients L ; 

to dismiss thorn inth no attempt to asslt Cl tTZC 
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JOHN TnJ)HN HOWARD 


1^1 68 

cults and \vc are doing them good. They may be neurotics, 
but they arc usually intellectuals of a sort and to them is 
assigned much of the creative and cultural work of the world. 
There would probably be fewer irritable colons if we were all 
savages and lived the simple life. Still, most of us would 
exchange a spastic colon which could be kept quiet by treat- 
ment for the privilege of contributing a cultural bit to the 
world. Like our decaying teeth, the spastic colon is a penalty 
exacted by civilization from the more temperamental of us. 

And here at the borderline of functional and organic colonic 
affection's I must say a word about “auto-intoxication.” The 
presence of intestinal toxemia or the probability of its presence 
in adult patients wth organic lesions of the colonic wall is 
readily admitted. Whether there is such a clinical entity as 
“large intestinal auto-intoxication” without ulceration of the 
bowel is a subject that has long been debated by scientists. 
Certainly the idea that sucli a condition commonly exists has 
been popularized by food faddists, by salesmen of yeast, of 
beneficent (?) micro-organisms, of intestinal disinfectants (?)> 
and of patent foods. To prove their point the advocates 
of the attractive theory of intestinal toxemia must show that 
toxic substances are developed in the colon, that they are de- 
veloped in sufficient quantities to cause poisoning, that they 
are not broken down into harmless substances before they go 
through the intestinal wall, that they do pass through the wall, 
that they escape destruction in the liver, and that they will 
produce the symptoms of auto-intoxication when they 
given subcutaneously or intravenously. As yet no such sub- 
stance has met all of these requirements. My own feeling lo 
the matter is that auto-intoxication is theoretically possible, 
especially when the colonic content is liquid. I believe that 
it is an excessively rare condition when formed or hard stoo s 
are passed; from them much absorption is unlikely. 
the symiptoms of so-called “colonic toxemia” can be reliev 
with surprising rapidity by mechanically evacuating the bowe 
(and so changing the stimulus to the sympathetic system). 
Alvarez® has felt that a true intoxication would not clear so 
quickly. As he says, “One does not immediately sober a 
drunken man by taking away his bottle of whiskey.” ha'O 
•all seen indicanuria disappear mysteriously by relief of erno- 
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tional tension or change of scene; there the principal role must 
have been played by the nervous system. The body s pro- 
tective mechanism is a very efficient one and when we realize 
that we can ingest myriads of bacteria (even pure pus) and 
tetanus toxin and many chemicals without doing much harm, 
we wonder at the barriers in the enteric system. WTien colonic 
toxemia is proved in persons wth normal bowel walls we 
shall accept it. Meanwhile we shall wonder about it and I 
shall be unable to explain why so many of my arthritics ob- 
tain subjective improvement from purgatives. I’m not cer- 
tain that we know the whole story of colonic intoxication. 

Into my office one day in September of last year came a 
patient who said that he was bothered with looseness of his 
bowels at times, particularly when he was fatigued. In Novem- 
ber of 1935 he had gone to Puerto Rico by plane and the ship 
stopped over night at a small town in Cuba. There he drank 
water with the food served at a country hotel. About thirty- 
six hours later he began to have diarrhea. This continued 
without fever but with mucus in the stool for two months. 
There were mild cramping pains in his abdomen over that eight- 
week period and almost daily he would feel that he had to 


pass flatus and he would involuntarily pass a little bloody 
mucus onto his underwear. He wrote his family that he had 
acquired dysentery but he consulted no doctor about it. After 
the first two months he found that he was better in that he no 


longer soiled his clothing and he had only a very little blood 
and mucus in his stool. However, he did have from 3 to 6 
loose movements of the bowels on most days and this condition 
obtained when I saw him. His physical examination revealed 
nothing remarkable; he had lost no weight. His stool was 
mushy and it contained a moderate amount of mucus and some 
flecks of blood. No motile amebae or cysts were found in it 
Through the sigmoidoscope the rectal mucosa was hyperemic 
and edematous and it bled very easily when it was 
lightly with the tip of the instrument. Stool cultures showed 
Bacillus dysentenae of the Flexner type. The blond cor, 
high titer agglutinated the Flexner bacilH The diplf ^ 
dearly chronic bacillary dysentere and th'is ® e ™ 

to the field of the ulcerative colitides. troduces us 
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ULCERATIVE COLITIS 

It is our custom to examine all patients who have bowel 
sjmiptoms with the sigmoidoscope. We want to know the ap- 
pearance of the colonic mucosa in patients with diarrhea and 
we note the state of the hemorrhoidal veins in constipated 
persons. In our hands sigmoidoscopy is a thoroughly medical 
procedure. No operating room or aseptic technic is required 
and any internist with a gentle hand is qualified to examine the 
lower 12 inches of the colon through an endoscope. The 
mucosa of the normal bowel is easily recognized; it resemble 
the lining of the cheek. In the first stage of ulcerative coh’tis 
the mucosa is hyperemic and friable and superficial ulceration 
may be present. I do believe that at times in the mucous 
colitis that I have called neurogenic, particularly when it is of 
long standing, one may see a hyperemic and edematous mucosa, 
the patient may have a temperature of 99 ° to 99.6° F., and a 
few leukocytes may be found in the colonic exudate. This may 
be called “catarrhal colitis” and it seems possible that the 
normal bacterial inhabitants of the colon have acquired some 
virulence or, more likely, that the resistance of the intestinal 
wall may have been lowered (perhaps by local treatment). 
In these cases I tend to hold to the fundamental neurogemc 
etiology unless they are proved to be specific and, though I 
may be stubborn, I think tFat the infection is superimpi^ed 
on a spastic colon. In the second stage of ulceration the lesioK 
are better defined and the mucosa between the ulcers is 
thickened and is very friable. The ulcers may be pin-point m 
size or they may be larger. Frequently the bleeding so clouds 
the field that we remark that the colon resembles a section o 
raw beef. In the third stage the ulcerations have reached the 
submucosa and they are very deep. Tufts of hypertrophic 
mucosa are between them. I cannot tell from the 
appearance of the ulcers the difference between those of amebic 
dysentery, bacillary dysentery, and nonspecific ulcerative co i 
tis. Sometime when you are in Washington and after you ha%c 
visited the public buildings, called on your congressman, seen 
the recent acquisitions at the Corcoran and the Smithsonian, 
visit the Army Medical Museum that is adjacent to the 
sonian. There are displayed excellent specimens of ulcera e 
colons. 
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menever the endoscopic picture suggests that ^e arc 
looking at an ulcerative lesion or when there is a long history’ 
of chronic diarrhea, we obtain through the sigmoidoscope speci- 
mens of stool and of exudate for immediate microscopic ex- 
amination. The diagnosis of amebic dysentery is usually so 
very simple that it is ruled out first. In cases with active 
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diarrhea and bowel ulceration the vegetative forms of amebae 
are quite easily found in the mucous exudate. When colitis 
is present and trichomonads are found in the stools, one should 
search especially carefully for amebae. A warm stage is not 
necessary for the recognition of these protozoa if the material 
has been obtained through the sigmoidoscope in an adjoining 
room or if it has been selected from stools passed at the labora- 
tory. I am not enough of a parasitologist to be certain of my 
differentiation between Endamoeba histolytica, E. coli, E. 
nana, etc. If there is colitis and amebae are found, I presume 
that they are of etiologic significance until antiamebic treat- 
ment fails to relieve the symptoms. Occasionally I send the 
stools to the parasitologists in the Johns Hopkins School of 
Hygiene; with their greater acquaintance with protozoa, they 
sometimes pick up parasites which I have missed. When the 
patient is having formed stools, vegetative forms of amebae are 
less easily found and a search for encysted forms is made. This 
is not difficult and we use the method of Craig.^ A bit of stool 
the size of a pea is emulsified with water or with normal salt 
solution in a test tube and this is strained through 2 layers of 
cheesecloth into a centrifuge tube. The tube is filled with 
water or with salt solution and centrifugalized at moderate 
speed for a few minutes. A drop of the sediment is placed on 
a slide and a drop of 2 per cent iodine solution is mixed with it. 
.\fter about three minutes the specimen is examined with the 
high-power objective on the microscopic stage. Cysts of E 
histolytica appear as lemon-yellow disks about the size of the 
ordinaty leukoc\'te (or perhaps a little larger) that one sees 
in the urine. The nuclei and the karyosome stand out as re- 
fmctile bodies. The cy^sts may contain 1, 2, 3 or 4 nuclei if 
ll.fv art of the histoI«ica variety. Paulson of Baltimore 

.ueatly after three or four day. rcuSvaW. 
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We do not do Uiis routinely, however, and we are content with 
the simple microscopic examination of the stool to rule out 
diarrhea of protozoan etiology. Complement fixation tests for 
the detection of amebic infection have been devised by Craig 
and others. These are still in the experimental stage and in 
Baltimore they have been quite unreliable. Paulson has sent 
approximately 20 sera to Dr. Arnold of the Department of 
Pathology of the University of Illinois for a complement fixa- 
tion test with the latter's technic. The specimens were num- 
bered and Paulson has told me that Arnold selected the patients 
who harbored E. histolytica with considerable accuracy. 

If no amebae are found, cultures of the stools are made for 
the typhoid-dysentery group of organisms. If suspicious 
colonies are found, they are worked out for us by the bac- 
teriologists. Agglutination tests are also run with the patient's 
serum on the Sonne, Shiga, and Flexner (W and Z) strains of 
dysentery organisms. Frequently the dysentery bacillus can- 
not be grown but the serum from the patient in high titer will 
agglutinate a certain strain of bacilli. When this occurs, it is 
presumed that the ulcerative colitis is a dysentery. 

When there is colonic ulceration, when no amebae are to 
be found, when there is no evidence of bacillary dysentery, 
when a Frei test (which I will mention again later) is nega- 
tive, and when there is a history of insidious onset, we diag- 
nose nonspecific ulcerative colitis. This is variously termed 
‘‘colitis gravis," “idiopathic ul(5erative colitis," and “suppura- 
tive colitis." 

I believe tlie etiology of idiopathic ulcerative colitis to 
still unknown. Workers in England have felt that it was an 
aberrant form of bacillary dysentery. Virulent strains of 
Bacillus coli have been accused of producing it; so have 
proteus, B. mucosus capsulatus, and others. In 1924 and 1925 
Dr. Bargen,^ working under Rosenow in the Mayo Clinic, pre- 
sented what he considered to be evidence in support of his 
belief that a diplococcus was the specific cause of the disease. 
In his first 2 papers he reported that 75 strains of diplococci 
had been isolated by him from cases of ulcerative colitis, but 
only 25 of these had been studied culturally. The others ha 
been identified morphologically (a most unreliable way to iden 
tify a diplococcus isolated from the intestinal tract), or by 
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agglutinations (an especially unreliable manner where strep- 
tococci and enterococci are concerned because many of thein 
agglutinate spontaneously). In 1927 Dr. Bargen’ reported 
that he had isolated the organism m 189 of 266 cases and 105 
strains had been studied culturally. In 1924 and 1925 Dr. 
Bargen said that his bacterium was an a-zoned diplococcus 
and that it never fermented inulin and mannite. In 1927 he 
said, “Of 105 strains tested, 41 fermented mannite and 64 did 
not.” In 1930 he reported that his diplococcus “does not 
usually ferment mannite but lacks the power to ferment in- 
ulin.” Dr. Bargen said that his organism was heat resistant. 
He sent a typical strain to Torrey of Cornell and there it was 
not heat resistant. This conflicting evidence suggests to any 
critical observer that more than one type of coccus was dealt 
with. Dr. Bargen injected his diplococd into rabbits and re- 
ported that many of them showed colonic ulcerations follow- 
ing these injections. He reported as controls the work of 
Rosenow and others who worked independently of Bargen on 
different problems and they did not use other organisms 
isolated from the colons of patients with ulcerative colitis. 
Workers at the Mayo Clinic were impressed by Bargen’s ex- 
periments and sera were prepared and vaccines made. These 
preparations became the basis for the treatment of idiopathic 
ulcerative colitis at Rochester. The clinical results were con- 
sidered to be quite satisfactory and the number of ileostomies 
done tliere annually was markedly lowered. 

In 1926 and 1927 Paulson’' of Baltimore made a study of 
the bacteriology' of the colon in patients with ulcerative colitis. 
He studied 14 cases. From 13 of them he isolated 10 types 
of streptococd — including Bargen’s diplococcus (Bargen’s 
original criteria were applied in the classification). From the 
fourteenth case he could isolate only Bacillus coli. No one 
type of streptococcus was found to be present in more than 
o cases and Bargen’s organism was isolated in 2 cases Paul 
son injected 7 of the 10 h'pes of streptococci (including in Sis 
/ the strains of Bargen s organism) into the venous^ system 
of rabbits. Five of the strains (again including BaSen’s 
diplococcus) produced primary' inflammatory' chanaerSThP 
colon of 45 per cent of the animals injected pSf 7 
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streptococcus isolated from cases who did not have ulcerative 
colitis gave lesions when injected intravenously which were 
similar to those produced by Bargen’s organism and the strep- 
tococci from ulcerated colons. A living strain of B. coli from 
a case of amebic dysentery gave ulceration of the colon. This 
evidence semed to show that Bargen’s organism was not specific 
in the etiology of idiopathic ulcerative colitis. Paulson studied 
the flora of the human ileum. He found that gram-positive 
cocci were normal inhabitants there and he learned that Garrod 
had found that by giving laxatives to normal persons he could 
increase tremendously the number of cocci in the stool. Ergo, 
anyone with a diarrhea is entitled to show diplococci or strep- 
tococci in the feces. They are simply washed down from the 
small intestine. Paulson noted, as had Hurst, that in the 
bloody culture medium of an ulcerative colitis the growth of 
cocci is encouraged. Therefore, these organisms are increased 
in the stools of the patients who have nonspecific ulcerative 
colitis but they are not the primary etiologic factor. 

The theory that ulcerative colitis is due to a vitamin de- 
ficiency is certainly not proved and I regret to say that I have 
nothing constructive to contribute toward the search for its 
true cause. 

Treatment. — The treatment of amebic colitis is 
simple and it may be readily obtained from the te.xtbooks.^ To 
the average case we give emetine, carbarsone and chiniofon 
(yatren) simultaneously. Emetine gives almost immediate 
relief from symptoms but, unfortunately, it does not attack the 
encysted forms of the parasite. We give it as emetine hydro- 
chloride in doses of 64 mg. daily for from seven to ten daj^- 
Of course it is given hypodermically. Rarely the emetine wi 
aggravate the colitis by its excretion through the bowel. Then 
the dosage is reduced or it is given up entirely in the cases 
which seem to have an idiosyncrasy for it. Carbarsone is 
probably our most valuable therapeutic agent in amebic colitis- 
It is given in doses of 0.5 Gm. daily for ten days. We also 
give 2 Gm. of chiniofon in 200 cc. of water every other day 
as a retention enema. On the alternate days an O.S-Gm. cap- 
sule of the same drug is given twice a day. With this tnp ^ 
attack we feel that the patient has the maximum opportuni^ 
to be rid of his parasites. After ten days of treatment t e 



medical AEEECTIONS of the COLON' 


1475 


patient is dismissed for three or four weeks and, if the para- 
sites are found in the stools at the end of that period, the treat- 
ment is repeated. .. j j. 

Acute bacillary dysentery is usually a self-limited disea e 
The chronic form is quite intractable and rarely is the so-called 
“specific serum” specific. It may be tried, however, together 
udth the general measures for the treatment of idiopathic ulcer- 
ative colitis which I shall mention or with any others which 
may prove effective in your hands. 

In the treatment of nonspecific ulcerative colitis two things 
are in our favor: the disease has spontaneous remissions and 
we can always have the surgeons come to our rescue with an 
ileostomy. It is my present belief that ileostomy should be 
deferred as long as we dare defer it and, perhaps, a little longer. 
If we can just get the patient to hold out with us long enough, 
a remission is vtry likely to come. I don’t mean that ileostomy 
should be postponed until the patient is in extremis. However, 
it should be withheld until we are driven to it by a persistence 
of local and general symptoms in the face of aU medical 
measures. A complicating arthritis or other metastatic infec- 
tion, marked undemutrition, and sometimes chronicity of 
s^miptoms are indications for ileostomy. The principles of the 
medical treatment of these patients are very like those of the 
treatment of tuberculosis or of any chronic infection: the 
patients should be generally built up. Forced feeding of a 
soft or smooth diet with quantities of vitamin-containing foods, 
cod liver oil, rest, sunshine, an equable chmate, i. e., Florida 
or the Gulf States in the winter, are the general measures. 
Several times I have seen remissions produced by the intra- 
muscular injection of increasing doses of horse serum. Per- 
haps Bargen’s serum acts as a nonspecific protein and so does 
good. Rarely are irrigations and enemata necessary men 
they are used. I prefer tannic acid in warm water. Bismuth 
by mouth IS comforting and helpful. Vaccines have never im 
pressed me nnth their usefulness in this condition, though thev 
may be tned._ Transfusions may be necessary and they 
help the patient to get into a remission. In EndanH nnf 
dy.-entenc serum is given intravenously If 1. ^ a r 

think that it is because it is foreign protein Vf tV ^ 

know of no single measure so helpful to thp ^ 

ucipiui to the patients as the 
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goneral up-building program. Remissions may last for months 
or years and between them the patients may be symptom-free, 
tliough the sigmoidoscopic picture may be that of an edematous 
friable bowel mucosa. 

LYMPHOPATHIA VENEREA 

Ten or twelve years ago I was taught that all strictures of 
the rectum that were not carcinomatous and that had not fol- 
lowed rectal surgery were of syphilitic etiology. Later my 
pathologist friends told me that syphilis of the rectum (other 
than chancre or the mucous patches of the secondary stage) 
had never been proved. Then I heard that tuberculosis and 
gonorrhea were etiologic possibilities in this condition. I am 
still told that these conditions do produce rectal stricture but 
I have never seen strictures that could be definitely attributed 
to them. The pathologic reports on e.xcised bits of stricture 
have uniformly read “chronic inflammatory tissue.” In the 
past seven or eight years considerable evidence has been pro- 
duced to show that probably the commonest cause of noncar- 
cinomatous stricture of the lower rectum is lymphopathia 
venerea. This is also called lymphogranuloma inguinale, 
climatic bubo, or the sixth venereal disease. This is an in- 
teresting entity and I wish to consider it only in its relation- 
ship to colonic conditions. This disease is caused by a fil* 
trable virus and it differs from simple granuloma inguinale m 
its clinical manifestations, in its failure to show Leishman- 
Donovan bodies, and in its lack of response to antimony 
therapy. 

Formerly lymphopathia venerea was considered to be a 
tropical disease, though its venereal mode of transmission ^'as 
recognized. It now seems to be quite widely disseminated an 
to be most frequently found in peoples who are sexually some 
what promiscuous. The colored races, therefore, seem to be 
quite susceptible. 

The virus of the disease has a predilection for the lymphatic 
system and, whether it produces inguinal buboes or rec a 
stricture, depends on its path in the lymphatics. In the ma c 
a small herpetiform lesion appears on the penis from ten 0 
twenty days after e.xposure; it is considered to be inconse 
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quential and it soon disappears. In two or three weeks e 
is swelling of the inguinal glands on one or both sidp and 
suppuration of them is very common. The lymphatic innani' 
mation may persist for a very long time. This is usually the 
extent of clinical manifestations in the male and m him rectal 
stricture is relatively rare. In the female similar buboes may 
occur if the primary lesion is on the vulva. However, ^e 
primary sore is usually on the cervix or in the Upper vagina 
and, because the lymphatic drainage of these parts is into the 
anorectal glands rather than into the inguinals, there is involve- 
ment of the perirectal lymphatics with chronic inflamma- 
tion or a granuloma and, as fibrous tissue forms, there is a 
gradual stenosis of the rectum. As one recalls his cases of 
benign rectal stricture, he remembers that by far the greater 
number of them was in females. It is said that rectal stric- 
ture from this disease is produced in males only by direct in- 
oculation of the virus into the rectum, i. e., by sodomy. My 
own opinion of the few male patients in whom I have seen 
benign rectal strictures makes me believe that this conception 
of the mode of infection of the rectum in males is probably 
correct. 

In 1925 Frei reported that an antigen for diagnostic skin 
testing could be obtained by aspirating pus from a bubo of a 
patient with the disease. The pus is diluted and heated and is 
injected intradermally in persons suspected of the disease. In 
the positive cases a local reaction similar to the tuberculin 
reaction is obtained after forty-eight hours. The area of red- 
ness should be at least 0.5 cm. in diameter. It is dissimilar 
to the tuberculin reaction in the small area of necrosis of the 
skin at the center of the reaction. Virus which has been grown 
on artificial media may also be used for the test. Most workers 
with the test of Frei believe it to be practically specific for the 
infection. _ It is nith this test that most cases of lymphogranu- 
loma inguinale and rectal strictures caused by that dispa<;p arp 

diagnosed. The test is positive for many years after the 
pnman,’ inoculation. 

It has been my experience that most of the nattpr^fc 
nonmalignant rectal stricture have had rectal uLraP^ ^ 
otter, have acted fte teceraUoTfbc™ Snctot 
and ther have discussed the cause o! this. Some have felt 
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that the ulceration was due to the virus and others have felt 
that it was caused by fecal stasis. Recently the virus has been 
isolated from ulcerated colons above the strictures and positive 
Frei tests have been secured with that virus in known cases 
of lymphopathia venerea. The disease has been reproduced 
by the inoculation of virus obtained from an ulcerated bowel 
into the penis of a man who later gave a positive Frei test. 
Goodman® of the Section on Syphilis at the Johns Hopkins 
Hospital reported positive Frei tests in 7 patients from a senes 
of 20 unselected cases of ulcerative proctitis and colitis without 
rectal strictures. He feels that lymphopathia venerea should 
be considered in the differential diagnosis of all cases of ulcera- 
tive colitis. Certainly it may produce a proctitis and Goodman 
believes that he has seen it produce ulceration of the entire 
colon and of the lower ileum. 

Treatment. — The treatment of lymphopathia venerea is 
most unsatisfactory. Antimony does no good and we have 
left only the general measures used in nonspecific ulcerative 
colitis. Time is sometimes kind to these patients and in those 
with persistent trouble and marked rectal stricture w'e advise 
colostomy. 

In the medical treatment of colonic conditions, especially 
in the treatment of the chronic ones, the well-knowm art of 
medical practice is invaluable. First, it keeps the patient stick- 
ing to the principles of his treatment by means of encourage- 
ment and hope; and, in the second place, it lends the ever 
necessary patience and the always helpful “will to get well. 
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THE SERUM TREATMENT OF PNEUMONIA 

• 

The increasing use of type-specific antipneumococcus 
serum in the treatment of pneumonia indicates the growing 
recognition of its value as a therapeutic measure. In the past, 
a number of accessory factors pertaining to its practical use 
have retarded its general adoption by physicians even though 
large clinics have, for several years, found the treatment to 
be of definite value. At the present time,- the continued sim- 
plification of procedures, both in the laboratory and at the 
bedside, is eliminating difficulties to such an extent that the 
successful administration of serum treatment is becoming in- 
creasingly more feasible. I should like to discuss certain points 
concerning serum treatment of pneumonia and to emphasize 
particularly the problems that need to be taken into considera- 
tion when apparently unsatisfactory results are obtained. 

A large volume of literature has accumulated on the sub- 
ject of serum therapy in pneumonia since the monograph of 
Chickering, Cole, and Dochez^ appeared in 1917. With- 
out reviewing in detail these reports, experience so far has 
shown that cases of type I pneumococcus pneumonia treated 
with the homologous antipneumococcus serum respond most 
satisfactorily. However, \vith a growing understanding of the 
immunologic background on which serum treatment is based 
wider application may be reasonably expected. In addition to 
type I pneumococcus infections, 5 of the other specific tvnes 
11. V. xn. vm. and XR'-have, up to Uta present tim^W 
re|,„rted as being lavorably influenced by appropriate specific 
amisera. The pnnaples underlying treatment and the prob- 
Inns ivluch may arise during treatment appear to be essenLlly 
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the same, regardless of the particular type of pneumococcus 
causing the infection. Consequently, this discussion is gen- 
erally applicable, although only the treatment of type I pneu- 
mococcus pneumonia is taken up in detail. 

In the administration of serum it is generally agreed that 
there are 3 requisites which promote the most favorable re- 
sults. They are as follows: 

1. Treatment Begins within the First Twenty-four to 
Forty-eight Hours after Onset. — CeciP has recently sum- 
marized the results of early treatment and shows that in type 
I pneumococcus pneumonia the mortality of cases treated in 
first twenty-four hours of the disease is approximately 5 per 
cent, a mortality rate which he estimates to be about one sixth 
of the usual expectancy in cases not treated with serum. 

In order to take advantage of the important factor of time, 
rapid determination of type of pneumococcus causing infection 
is necessary. Fortunately, the so-called ^‘Quellungsreaktion,” 
by which typing may be done on satisfactory specimens 
of sputum directly and within a few minutes, permits the 
laboratory to fulfil its duty with considerable accuracy and 
speed. The typing phenomenon consists of a swelling of the 
capsule on the pneumococci in the presence of homologous 
type-specific antibodies. It was first noted by Neufeld,^ was 
more recently described by English investigators/*® and is 
well described in American literature.®* Experience of the 
past few years has shown that the test is a practical measure 
which is being generally adopted and that its use greatly in- 
creases the opportunity for physicians to begin treatment 
within a few hours or less of the time sputum is delivered to 
the laboratory for examination. The first condition, therefore, 
for best therapeutic results receives valuable aid from these 
more recent laboratory developments. 

2. The Amount of Serum per Dose Should be Ade- 
quate. The answer to this question cannot be given cate- 
gorically but the experience of different clinics indicates fairly 
definitely the amounts which appear to be necessary. The 
removal of antibodies from whole serum and their concentra 
tion in small total quantities of fluid has facilitated greatl> 
practical administration. The adoption of a unit for measure- 
ment of protective power of sera has also contributed 
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standardizing dosage, which is regularly expressed in units per 
dose. The average initial dose is from 20,000 to 60,000 unit, 
at the Johns Hopkins Hospital, usually being 40,000. One 
may be guided to some extent by the severity of the case when 
hrst seen, the larger doses going to those patients who appear 
to be severely ill and who may have a septicemia. As a genera 
rule, it is perhaps desirable to lean to the side of the larger 
dosage since adequate amounts are of great importance and 
since the liability to reaction is not seriously increased. 

3. Tbe Repetition of Injections is Also Important.— 
As the serum treatment of pneumonia has been improved it is 
interesting to note that the interval of time between treatments 
has been continually shortened. At the present time the 
opinion seems to prevail that the second treatment should be 
given not longer than four hours after the first; even two hours 
is preferable, providing the immediate reaction of the patient — 
if any has occurred — to the first injection has not been un- 
usually marked, and has subsided. The dosage for the second 
treatment may be 20,000 to 40,000 units, preferably the latter. 
A third treatment is usually desirable, using the same interval 
and the same dosage as in the second injection. Following this 
regime it may be seen that in from four to eight hours after 
beginning treatment, patients wiU have received from 60,000 
to 120,000 units. 

In patients treated early in the disease and in the matmer 
described it is the rule to see great improvement and even 
recovery in twenty-four to forty-eight hours; whether or not 
additional treatment is indicated depends on the individual 
case. In severe illnesses with septicemia continuation of in- 
tensive treatment is indicated and the results often justify the 

Several methods have been devised as guides to both 
dosage and duration of serum treatment. One of these con 
sists of testing samples of serum from the patient at intervals 
for the presence of excess circulating antibodies. Another 
method cons.su of skin tests with the type-specific polysac- 
charides. posiUve lest occurs as a wheal in fifteen to tv t 
minutes and is intimately associated with a favorable 
nosis. For details concerning these procediirec ^ 
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It is not possible at this time to discuss in detail all the 
measures which come up for consideration in serum treatment. 
Brief mention may be made, however, of the following: {a) 
test before injections, for patient’s possible sensitivity to serum; 
(b) slow introduction of serum, particularly the initial injec- 
tion; (c) dilution (1-5 times) of serum with physiologic salt 
solution if patient is desperately ill or if unusual reaction may 
be suspected from history of patient. 

It should also be emphasized that although best results are 
obtained with patients treated early, favorable results are also 
obtained in cases treated later in the disease. Although statis- 
tical evidence in large series may not give striking proof of the 
value of serum in patients treated late after onset, there are 
a sufficient number of individual instances, in which patients 
severely ill after several days of pneumonia were definitely 
benefited by serum. Its use should tlierefore be seriously con- 
sidered in any case with well-marked active infection regardless 
of the time in the course of the disease .at which the patient 
first comes under observations. 

Of particular interest are patients, not infrequently en- 
countered, who do not respond satisfactorily, even though the 
serum therapy was properly administered. The patient to be 
described will serve as a basis for a discussion of some of the 
reasons for unsuccessful serum results. 


Patient B. F., thirty-one-year-old housewife, was admitted on the third da.' 
after cough and fever had developed, following a “cold” of ten days’ duratio"- 
She did not at first appear acutely to.xic although respirations were rapid an^ 
labored. She presented classical signs of consolidation of left lower • 
Correct typing was unfortunately not obtained for eighteen hours. It 
proved to be type I pneumococcus. Blood culture "ais positive, "O 
colonies per cubic centimeter. White blood corpuscles 12,200 per cubic 
timeter at time of admission. She received a total of 220,000 units of 
antipneumococcus scrum in appro-ximately thirty hours. A second blood cu u^^ 
taken on day following beginning of treatment was sterile. On the day a ^ 
admission there was eWdence of spread of the lesion and x-ray suggested 
at left base. Attempts to find fluid by thoracentesis w’ere not success u • 
Patient died sLx days after admission on ninth day of disease. At 
pneumonia was present and also encapsulated empyemata on both sides 
to mediastinum. 

In this patient it is difficult to assess the importance of tb® 
pleural infection per sc since she had considerable general m- 
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fection at the time of admission, through vigorous seru 
treatment it was possible to sterilize the blood stream but the 
severity of the infection from all points of view was too great to 
be overcome. The course of this patient serves, however, to 
illustrate the fact that complications of pneumonia, such as 
empyema, may appear which confuse the picture. Because 
empyema is relatively so common in pneumonia, its possible 
presence should be suspected first in patients who ought to re- 
spond to treatment but who remain acutely ill. In other pa- 
tients whose condition may be complicated by empyema the 
pleural infection may appear later in the course of the pneu- 
monia than in the patient just described, and as a result pro- 
long the illness beyond the time of expected recovery. If 
the pus in the pleural cavity is located next to the thoracic wall 
instead of adjacent to the mediastinum the condition is not 
difficult to diagnose or treat successfully by appropriate drain- 
age. WTiile considering the subject of empyema, it is also im- 
portant to bear in mind that this complication is more likely to 
occur in patients with type I pneumonia than in the other 
types, whether serum treatment is used or not. 

Other complications, which require special measures and 
are not combated successfully by serum alone, may also inter- 
vene. They may be part of the pneumococcus infection it- 
self, as, for example, meningitis or pericarditis. They may be 
dependent upon a superimposed complication due to some 
other organism, such as streptococcus or staphylococcus. 
Several other complicating manifestations might be mentioned 
such as lung abscess or phlebitis. However, it is easy to see' 
from those described, how important it is to assay carefully 
the possible causes for continuation of acute illness in pa- 
tients who receive serum. ^ 

There are other conditioning factors which should be given 
consideration when serum therapy is ineffective For examnle 
a mistake in Ui^ing may be made by the laboratory Thi-! 
error is part of tiie human equation and inevitably occurs 

lien, therefore, in the absence of demonstrable comnl,v.H 
m spile of adequate treatment, the course of the dteaae 

burned!"” ’ “ ‘yPta* sho^be 

Aualyrinc further the instances of poor results, the failure 
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of serum to be helpful may be accounted for by imperfec- 
tions in the patients’ reaction to the infection. For example, 
a leukopenia may be present. Since the mechanism of the 
curative action of serum is opsonization of the organisms, 
phagocytosis is necessary to complete the eradication of the 
pneumococci. Insufficient numbers of leukocytes may there- 
fore delay the process. When this occurs, blood transfusions 
are sometimes helpful. 

In still other patients, the failure of some element of their 
own mechanism of defense seems to occur, but no method of 
measuring the deficiency has, as yet, been devised. Because 
of our ignorance in this respect, no forms of supportive treat- 
ment have been found to be uniformly helpful. The need for 
additional study in this group of patients is obvious. 


With respect to the treatment of pneumonia due to types 
of pneumococci other than type I — namely II, V, VII, VIII, 
and XIV — experience with type II has been the largest. The 
results have been less impressive than those obtained in type I 
cases. However, they indicate that if treatment is started early 
and if dosage of serum is large, perhaps 40,000 to 80,000 units 
per dose and with an average total of 150,000 to 200,000 units, 
the results are definitely favorable. Bullowa,® Finland and 
Tilghman and their associates,® have presented their results 
concerning types V and VII. From their reports, as well as 
from the limited experience here, the outlook is promising that 


these types of infection may be benefited by homologous type- 
specific serum and that their regular use is indicated. 
has also related his experience with serum in the treatment o 
cases of type VIII pneumococcus pneumonia/® and also o 
t>^e XIV.^^ He reports favorable results in both instances. 
Viewing the continuing development of the serum treatment o 
pneumonia it seems likely that as the immunologic back- 
ground is more completely understood the application of the 
principles to patients will become more useful and more 


practical. 
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NEWER ASPECTS OF GALLBLADDER DISEASE OF 
PRACTICAL IMPORT 

The Problem— Physiology and Pathologic Physiology 0 / Ike Exyahepalic 
Biliary System—Differential Diagnoses and Methods— Final Disposition: 
Selection of Cases /or Sifl-gical Intertjention and for Medical ManagemenI— 
Medical Management: Dieto-Pharmoco and Psychotherapies 

The ProhlettL — Gallbladder operations frequently do not 
give the anticipated relief from symptoms for which they were 
performed. For years, some internists, like my Chief, Thomas 
R. Brown, and my colleague, John Tilden Howard, have made 
such a claim to which little attention was paid. Of late, 
first-rate surgical clinics are reporting that about 33% to 
43 per cent of those so submitted have felt that little or no 
benefit was derived therefrom. Thus, it becomes desirable 
to examine the several practical considerations toward facilitat- 
ing and improving diagnosis and toward a more critical selec- 
tion of cases both for medical and for surgical therapy. 

In most situations, the principle holds that disease should 
be attacked early to secure the best therapeutic results. This 
was suggested for cholecystitis by Alvarez in 1923. However, 
today there is reason to believe that this principle does not 
hold in biliary tract disease. For instance, when comparisons 
are made of the results of gallbladder surgery in cases with 
minimal changes to those in whom the changes were more ad- 
vanced, the inescapable conclusion— from a statistical stand- 
point— is that cholecj'stectomy should not be undertaken in 
early cases before marked changes occur. This is not to be 
earned to its logical conclusion; the problem is not quite so 
simple, since too long-standing involvements result in irren 
.rnblc .3„.a,c ,o U,e liver, panereas and extSVati'S 
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Thus, to the family practitioner to whom the vast majority 
of these cases come for diagnosis and relief, and into whose 
hands is placed their disposition, the following questions must 
arise in instances where gallbladder disease is suspected. 

1. How much does the gallbladder contribute to the pa- 
tient’s complaints? 

2. How shall the diagnosis be established? 

3. What cases shall be treated medically? 

4. Who shall be submitted to surgery? 

5. What shall be the procedure in the face of recurring 
preoperative or new postoperative symptoms; what are their 
causes and what is to be done for them? 

Applied Physiology of the Extrahepatic Biliary 
Tract. — step toward answering these questions will be taken 
upon the pointing out of the few known practical facts ot 
extrahepatic biliary tract function. The gallbladder, like the 
intestine, manifests three tyqies of activity: (1) absorption, 
(2) secretion, and (3) motor activity. 

1. Absorption. — Hepatic bile is concentrated in the norma 
gallbladder four to ten times and is slightly acidified on reach- 
ing the unimpaired viscus, thus rendering fats and cbolestero 
soluble. An acutely inflamed mucosa will not concentrate bile- 
If such inflammation is patchy, it may do so to a varying e.v 
tent. Degrees of partial bile concentration also occur when 
only the muscularis or serosa is involved. Upon recovery, i^ 
there is not too much replacement by fibrosis, the organ may 
again adequately concentrate. The gallbladder mucosa m^' 
become hypertrophied, either because of long-standing 
ances of duodenal motility or a hypertonic sphincter of 0 '• 
Nevertheless, concentration occurs here. Papillomata seem 
not to influence this function. 

2. Secretion. — It has been noted by Ivy and bis co-wor 'e 

that in a dog with a gallbladder fistula and cystic duct o 
struction, about 20 cc. of a mucoid fluid is secreted in twenty- 
four hours. The ducts secrete a slight viscous substance. ^ ” 
common duct obstruction, green fluid is noted with a relative > 
normal gallbladder, and “white bile” is a result of concomitan^ 
gallbladder disease or absence of the organ, and is associa e 
usually with a hepatitis. j 

3. Motor Activity. — has shown that a hormone fonn 
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in the duodenum, which he has designated as chokcystokmm, 
is the chiei stimulus to gallbladder contraction. Acids and fats 
are excitants to this hormone. Of such practical excitants, egg 
yolk and cream are the most effective. Atropine relaxes and 
morphine increases gallbladder tone, while pituitary solution 
causes some expulsion of bile, but these do not abolish the 
action of cholecystokinin. 

The contraction of the gallbladder depends on three fac- 
tors; the tone of the duodenum, the tone of the sphincter of 
Oddi, and the resistance of the flow of bile from the common 
duct into the duodenum. The functions of the sphincter of 
Oddi relate to the filling and emptying of the gallbladder as 
well as to the prevention both of the regurgitation of bile and 
the transmission of pressure from the duodenum to the common 
bile duct. Thus when the sphincter contracts, the gallbladder 
relaxes and fills and when the sphincter relaxes, the gallblad- 
der contracts and expels its contents. This relationship is 
further seen in the sphincter becoming incompetent when the 
gallbladder is removed, but later its competency is recovered 
and the ducts dilate. 

Any increase in duodenal tone may delay as well as any de- 
crease in tone may increase the gallbladder evacuation. Atro- 
pine decreases and morphine increases such duodenal tone. 
The sphincter of Oddi can resist up to 75 cm. of bile pressure, 
whereas the maximum expulsion of the gallbladder is 30 cm. of 
bile pressure. Therefore, a spastic sphincter can resist gall- 
bladder evacuation. 


Three pathologic-physiologic processes may follow from 
a disturbed sphincter of Oddi-gallbladder relationship; 

1. Increased acti\dty both of the gallbladder and the am- 
pulla nith rapid emptjdng. This is known as the hyperkinetic 
tN^pe of evacuation. 

2. Contraction of the gallbladder against spasm of the 

dtlTncl "Wrtonic 


j. An atonic gallbladder in consequence of a sDat;iiV 
ter witli a resulting heaiy, aching sensation. phme- 

Let us now revert to several of the miPKf;«r,.s r , 

..uuc. Ho.- much does the gallbladder conlritef to fte 
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complaints? How shall the diagnosis be established? 
shall be treated medically and who surgically? 

The Differential Diagnosis. — If one suffers with frequent 
attacks of colic caused by calculi, the removal is indicated and 
the results are striking. On the' other hand, little relief can 
be expected of surgery from mild symptoms — often due to other 
conditions — and mild gallbladder changes. Here there can be 
no real consolation that the excised gallbladder showed some 
alteration. Not only is there no agreement among pathol- 
ogists as to what is a normal gallbladder, but rarely is a gall- 
bladder pronounced normal on the basis of microscopy. 

The problem becomes relatively easy when the following 
are obtained: (1) a satisfactory account or evidence of one 
or more attacks of biliary colic, with or wdthout fever, chills 
and jaundice; (2) residual tenderness following such painful 
episodes; (3) possibly indigestion between attacks, character- 
ized by flatulence, bloating and discomfort. However, if diag- 
nosis is to be improved, if a better selection of cases for med- 
ical and for surgical therapy is to be made, the possible pres- 
ence of any one of several other conditions, or a combination 
of them resulting in similar, if not in identical complaints, 

TABIJE 1 


Importance of Pathologic Changes to Prognosis after Cholecystector' 


— 


Well. 

Im- 

proved. 

Unim- 

pro\'ed. 

Postop- 

erative 

death. 

Total. 

Minimal lesion 

11 

22 

21 

3 

57 

Cholestcrosis , . . . 

14 

2 

14 

1 

31 

Chronic catarrhal cholec^'^titis . . . 

18 

16 

13 

' 4 

I ^ 

Chronic fibrous cholecystitis ... 

2 

3 

0 

0 

1 5 

Cholesterosis with stone 

6 

11 

0 

0 

17 


51 or 54, or 
31.7% 33.5% 
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• From Graham E. .V,, and IMackcy, W. A.: Jour. Amer. Med. Assoc., 1°^ 
1497-1499 (Nov. 17), 1934. 
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TABLE 1 

The Peesesce or Absence of Choef.uthiasis .v-vd Resct-ts* t 



1 

Cas«. 

HospiUll I 
mortality* 

FcUow'Up. 

Swpt'iTratic results. 

Sathfactoo*. 

Un<~tttdGct<Tn*. 

Slone present. , 

423 1 

1 15 

3.5% 

30S 

24.3 

79.07o 

65 

j 2\.07r 

Stone absent .... 

1S7 

T 

3.7% 

139 

89 

64.07o 

1 50 

36.07o 

Total 

610 

1 

1 22 

447 

332 

115 


♦ Statistical evaluation applied to operative mortality: P = 0*91; not signi&- 
cant. Statistical e\’aluation applied to s^Tnptomatic results:? = 0.01 — ; signifi- 
cant* 

t From Wilson, W1 B., Lehman, E. P.,and Good\vin, WIH.; Jour, Atner.Med. 
Assoc., 106: 2209-2213 gune 27), 1936. 


TABLE 3 

Degr£e of Pathologic Chakge akd Riishlts* 



1 

i 

Follcrr-up* 

Symptomatic tesutu. 

Satisiactory. 

Unsatisfactoo*. 

Cith and v-athout stone: 
Mild . . 

104 

1 

49 

57.07o i 

37 

43.0% 

Moderate . ...j 359 

t 

248 ‘ 

190 

76.6% 

58 

23.4% 

Markc^d ... 1 147 

1 113 

93 

82.2% 

20 

17.8% 

Total . . 610 1 447 

332 

115 


'■hoW'U 


pauio.opc CBMige “With Slone’' and •■without stone” nr 
iK^-au^c simplotnatic results were not statistially siniifirant 
• rrom tV. D.. Lehnun, E. P., and Goodly T a 

VvcH ., 106 2:00-2213 (June 27), 1936. H.. Jour. Arne 
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must be more readily recognized. Thus, gallbladder colic may 
be mimicked by tabes dorsalis, perforating peptic ulcer, renal 
calculi, hydronephrosis, root pains of spinal and vertebral 
lesions. It ■will be important to know whether the colic is due 
to stone or to the already referred to pathologic-physiologic 
state of the contraction of the gallbladder against a spastic 
sphincter of Oddi, designated as hypertonic dyskinesia. 

The jaundice suspected of being obstructive may be intra- 
hepatic, or hemolytic, or may be manifestations of familial or 
congenital hyperbilirubinemia, pernicious anemia or caro- 
tinemia. 

How are these conditions to be differentiated? In many 
instances, the mere thinking of these possibilities plus adequate 
history taking — the most important single method of diagnosis 
— ^will go a long way toward clarification. In addition to a 
satisfactory physical examination, it will be necessary to re- 
sort to simple laboratory procedures, many of which the pro- 
gressive practitioner will be able to do for himself. 

Satisfactory evidence of lues and the nature and extent of 
therapy, Wassermann reactions on blood and spinal fluid, 
should solve the question of tabes. Plain plates of the ab- 
domen will reveal radiable biliary, renal, ureteral or urinaiy'- 
vesicle calculi, vertebral lesions, as well as subdiaphragmatic 
gas as seen in perforated peptic ulcer. Intravenous urography, 
now a relatively simple procedure, the application of which is 
not contraindicated in jaundice, will furnish additional data of 
a positive or negative nature, either of which are obwously 
important in differential diagnosis. The rare instance of jaun- 
dice of pernicious anemia will be recognized by an adequate 
blood study which should be part of the routine of a complete 
examination. Carotinemia may be suggested by the history. 
It can be eliminated readily as follows: 


Add an equal part ot chemicaUy pure acetone to the serum to be 
in determining the icteric index. The mixture, then, is centrifuged, and caroOi’ 
as well as hemolyzed red blood corpuscles and proteins are predpifaff^ 
intensity of the supernatant fluid of dear, yeflow serum is tested acainst known 
icteric index standards. The result is multiplied by two because of acetone 
dilution. This sum represents the e.xtent of serum bilirubinemia and eslab u 
the true icteric index. 
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Hemolytic jaimdice, particularly the typical type, is readi > 
recognizable. Unhke obstructive jaundice, it is chronic, o 
long duration, is relatively mild, presents a variable l^t per- 
sistent slight jaundice, and manifests splenomegaly. The es- 
sential laboratory data reveal fragility changes and spherical 
microcytes in the peripheral blood, the latter being regarded by 
William P. Thompson as pathognomonic of the disease. The 
van den Bergh reaction is indirect. Since many with hemolytic 
jaundice eventually develop biliary calculi, both hemolytic 
and obstructive jaundice may be present simultaneously. 

The common and more difficult differential dia^ostic 
problem is that of intrahepatic from extrahepatic jaundice. 
The former is not always painless and the latter is not always 
strikingly painful. The distinction is important since intra- 
hepatic jaundice is a medical problem and extrahepatic jaun- 
dice may necessitate surgery. The solution can be aided 
greatly by the proper application of the galactose tolerance 
test shortly after the onset of jaundice. This method is based 
on the facts that galactose is practically unutilizable by any 
structure other than the liver, that there is no renal threshold 


for the excretion of this carbohydrate, and, unlike glucose, 
galactose is unmodified by the activity of the endocrine glands. 
Thus, in the sudden hepatic involvement of intrahepatic jaun- 
dice, before there is time for ample hepatic regeneration, ex- 
cessive galactose is excreted in the urine. Following an over- 
night fast without any other food, galactose totaling 3 Gm. 
or more in urine collected at five consecutive hourly intervals 
subsequent to the ingestion of 40 Gm. of galactose, is indica- 
tive of hepatic damage as being the cause of jaundice. The 
negative finding will not be significant unless the test is done 
early in the course of the disease, since a day or two may be 
•^ufncient. in some cases, to allow the liver to compensate 
The technic is ve^ simple; any practitioner equipped to do 
Benedicts or Fehlmg’s qualitative and quantitative reactions 
will be able to perform this test. Those interested are T 
1 erred for further details, which space does not nermit tn 
here, ,0 the atUdes of Shay L his coIrLTL ° 
creat credit b due for reviving, modifying and ^5^ 

.mere>t in this important differential diamo^stTLi^T^^ 

The leaching has been that relatively^^^-bloat- 
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ing, fulness, flatulence, indefinite dyspepsia or poorly localized 
attacks of abdominal pain, with or wthout nausea and emesis, 
particularly if tliey occur in women who have been pregnant 
and especially if Uiey are overweight, are likely to be due to 
gallbladder disease. Since the advent of cholecystography, 
the diagnosis appeared more certain to some, if the .v-ray were 
in any wise suggestive of disease. This teaching seems to be 
in need of revision. It is not believed that many with only 
such symptomatology can be said to have it as a result of gall- 
bladder affection, even if there be evidence of some pathology 
in that organ. It must be remembered that coincidental oc- 
currences — pathology and symptoms — do not always indicate a 
cause and effect relationship. Besides, the more recent evi- 
dence from first-rate surgical clinics points out that removal of 
the assumed cause — the gallbladder — does not bring antici- 


pated relief in this ty^e of case sufficiently often. 

If not the gallbladder, what, then, may account for such 
difficulties? Atypical manifestations of peptic ulcer, small 
intestinal deviations, and renal lesions refle.xly, often give rise 
to similar complaints. The same symptoms — sometimes desig- 
nated as gallbladder dyspepsia — will also be found in some 
with low basal metabolic rates, in chronic nervous exhaustion 
with or without demonstrable changes in tone and/or secretion 
of the digestive apparatus, in constitutional inadequacies wiA 
and without affective disorders in the irritable colon, and m 
some with any change in digestive function on a psychogenic 
or neurogenic basis. 


First thinking of, and then directing the history into the 
channels of such possibilities, mil go far toward untying the 
knot. Thus, queries indicating unusual sensitiveness to col , 
usually but not always with easy fatigue, should suggest the 
possibility of a low basal metabolic rate. And answers to sue 


simple questions as, “Do you think the world is treating you 
right?” “Are you sad?” “Do you sleep well?” will often be 
found to be the first steps toward revealing temperament, de- 
pression, attitude, hopes, anxieties and destroyed ambitions, 
maladjustments and other psychogenic factors at play. To po) 
attention to this phase only after organic disease has been 
eliminated is an error, for often psychogenic and organic dis- 
turbances are concomitantly present, and complaints actually 
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is very helpful. Its careful application gives results upon 
which anatomic-pathologic change in the gallbladder as well 
as functional alterations may be detected. In studying the 
accuracy of cholecystography in determining cholelithiasis, 
Case found stones in 95.7 per cent of cases where the report 
was either “no shadow” or “stone positive.” Cholecystog- 
raphy, when considered with a good history, has been found 
accurate in 90 to 95 per cent of cases by Palmer and Ferguson. 
On the other hand, where the gallbladder was removed in the 
face of normal or good cholecystographic shadows, 50 per 
cent of the results were said to be poor. It is conceivable that 
some of the 50 per cent of good results may be due to psycho- 
therapy brought about by surgery; this will be referred to 
shortly. 

Therapy. — Prophylaxis. — ^Little is known concerning this. 
Ivy suggests the adequate daily intake of fat to evacuate the 
gallbladder as a phase of antepartum care and in the atonic 
sjmiptomless gallbladder. 

Cases selected for surgery should be limited to those who 
present stones, relatively advanced gallbladder changes and m 
whom there is evidence of more than one attack of biliary 
colic. To establish the last is important for two reasons: (i) 
Blackford, King and Sherwood in following 100 cases of biliary 
colic found no recurrences of colic in 40 per cent of patients 
after the initial examination. (2) Maynard reports that m 
223 cholecystectomies, 24 gallbladders were found to be nor- 
mal. Seventy per cent of the latter’s possessors regarded their 
operations as successful, a psychotherapeutic effect achievao 
by less drastic means. ^ , 

Cases Selected for Medical Management. — ^These shou 
consist of all of those who fail to meet the criteria for surgica 
intervention. 

Dietotherapy. — In acute gallbladder disease, fat and fro> 
juices are interdicted. The former may result in the contrac- 
- - unduly 


tion of an organ requiring rest, and the latter may 


chemically stimulate a concomitantly disturbed digestive ir^ • 
In the chronic disorders, individual tolerance to these foo_ 
must be ascertained. In general, a well-balanced dietary ri’ 
which the physical, chemical and mechanical factors are re 
duced (smooth diet) will suffice. 
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Pharmacotherapy.-lt is believed^ that the dyspeptic man- 
ifestations ascribed to gallbladder disease, are in man\ m 
stances — due to an irritable digestive apparatus, hlagnesium 
sulfate, intended to relax the sphincter of Oddi and to stimulate 
bile flow, and the various bile salt preparations, most of which 
contain either calomel, cascara or phenolphthalein, eventually 
become intestinal irritants and exaggerate both the dysfunction 
and siTnptoms. Atropine and its derivatives, sedation, and oil 
by mouth and by rectum are helpful. 

Psychotherapy. — Finally, the patient is to be assured that 
the extent of the disease bears little or no relation to his com- 
plaints, and that the prognosis is good. Further, he is to be 
shown how his temperament as the soil, and his responses to 
his problems and environment as the seeds, bring forth the 
flower of pathological physiology accountable for his com- 
plaints. Adjustment of the intelligent patient to whatever 
complaints arise or continue on this basis will often follow. 

Involvements Following Surgery for Cholecystic Disease . — 
Following surgery, the recurrence of three symptoms should 
excite immediate attention. These are pain, jaundice and pos- 


sibly dyspepsia. There are three causes for this: (1) an 
hepatitis which may arise from the gallbladder infection, car- 
ried by the lymphatics, or from an ascending cholangeitis. 
This can be determined early by a serum bilirubinemia, a direct 
van den Bergh reaction, and the retention of bromsulfalein 
weeks to months after surgery. Here it is hoped that the 
condition will subside spontaneously. (2) A stricture or stone 


in the common duct presents, in addition to jaundice and colic 
chills and fever and is in need of surgical intervention to pre- 
vent an ascending cholangeitis with biliary cirrhosis, splenic 
enlargement and finally hepatic insufficiency. (3) The more 
common postcholecystectomy distress is seen not infrequently 
shortly after operations, and sometimes later. The early eoi 
sodes may be associated with the passing of mucus and debris' 
or with slowly regressing inflammation; the later attacks mav 
be concerned with dilatation of the ducts and snasm 

of Oddi. Here fte medical management fa nSlfte 

th.a .drcady suggested for nonsurgical gallbladder disease and 
'•imulating disturbances. uusease and 
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FACTORS OF INTEREST IN THE DIAGNOSIS OF 
LIVER DISEASE 


The liver is the largest of the glandular structures; it is 
the center of many metabolic activities and in its relation to 
the portal circulation it occupies a strategic position between 
the gastro-intestinal tract and the rest of the body. One might 
expect it to be vulnerable. Although there are indications of 
minor disturbances of the liver in many generalized diseased 


states, particularly in those associated with fever and with 
anoxemia, major diseases of the liver are comparatively rare. 
This relative rarity would be surprising were we not so imbued 
n-ith the idea of this organ’s unusual reserve power and its 
remarkable regenerative capacity. 

It has been pointed out many times that the most obvious 
clinical manifestations of liver disease have to do with the 
excretion of bile, with its relation to the portal circulation and 
n-ith its variability in size. Our chief reliance in hepatic diag- 
nosis must rest upon careful history taking and the usual bed- 
side methods of observation and physical examination with 


particular emphasis upon the three fundamental factors just 
mentioned or the corresponding pathologic phenomena of 
jaundice, portal obstruction and enlargement or shrinkage of 
the liver. This method of approach often suffices but in the 
difficulties of differential diagnosis that may arise reliable tests 
of the functional capacity of the liver become highly desirable 
It is obvious that with an organ of such multiplicity of func’ 
tion no single all-embracing test need be expected. Many 
methods have been devased to test each of the known functions 
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of tlie fiver and a few of tliem seem to many observers to be 
helpful under certain conditions. No attempt vdll be made to 
iist these tests but after a consideration of the fundamental 
clinical factors we may consider briefly some of the tests that 
have come to be a part of the clinical armamentarium in many 
hospitals. 

Jaundice. — Probably the most important clinical sign oi 
liver disease is jaundice and the study of its pathogenesis has 
been most stimulating and instructive. Bilirubin derived fmm 
hemoglobin is brought in the circulation to the liver cells which 
excrete it along with other constituents of the bile into the bile 
canah'culi whence it passes down the bile passages into the 
intestines. Here the bilirubin is reduced to urobilin, a part 
of which is absorbed, carried back to the liver and again eX' 
creted into the bile. When the excretory function of the livfi^ 
is depressed, the urobilin may accumulate to some extent m 
the blood stream and be excreted by the kidneys into the uni^ 
Urobiiinuria is hence regarded as an indication of depressea 
activity on the part of the liver, 

A useful concept emphasized by Rich^ is the division o 
jaundice into two main types, retention jaundice and regurgrts- 
tion jaundice. , 

In retention jaundice, the bilirubin circulating in the bloo 
stream may not all be excreted by the liver cells and accumu 
Jates in the blood. Under these circumstances the bflim ^ 
seems to be bound in some way, perhaps to the plasma pro 
teins, gives an indirect van den Bergh reaction and does no 
pass through the kidneys into the urine (acholuric jaundice)- 
A retention jaundice, associated with milder forms of liver m 
jury, cloudy swelling or atrophy of cells, is due to an incre^o^ 
formation of bilirubin together with a depressed oxcre oo 
function of the liver due in turn to different factors, particu ar^. 
anoxemia, fever, and in the case of the newborn to immatiin 
of the liver cells. This milder type of jaundice and of ‘ve^ 
injury is associated with such diseases as the hemo)’^ 
anemias, congestive heart failure, malaria and lobar pne 
monia. , . 

In regurgitation jaundice, on the other hand, the 
is excreted by the liver cells and then escapes from the ' 
canaliculi into the tissue spaces and blood sinusoids o 
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liver, either by reason of obstruction of the larger bile duc^ 
or by necrosis of the liver cells. In this case, not only bmrubin 
but the whole bile gets into the blood stream. The bile pig- 
ment now is not bound, it gives a direct van den Bergh reac- 
tion and is readily excreted by the kidneys into the urine 
(choluric jaundice). This is the type of jaundice associated 
with the major liver disorders. The careful observation of the 
occurrence of bile pigments in the tissues, in the urine and in 
the intestinal tract, and laboratory studies of the qualitative 
and quantitative relationships of bilirubin in the blood are the 
most valuable diagnostic features in acute liver disuse and 
may be useful also in chronic conditions. 

Portal Obstruction and Other Causes of Water Reten- 
tion. — ^Until recently it has been generally assumed that ascites 
in liver disease was due entirely to obstruction of the portal 
radicles within the liver and that the dependent edema some- 
times noted was caused by the pressure of the ascitic fluid upon 
the vena cava. It is now realized that this does not account for 
all the water retention in liver disease. 

The presence of ascites of even moderate degree is usually 
an obvious clinical finding. The swollen abdomen is in striking 
contrast to the pinched and emaciated appearance of the body 
elsewhere. In addition to the ascites or even in its absence 
one may find other evidence of portal obstruction in the de- 
velopment of collateral venous channels. Dilated veins may 
be readily visible on the thoracic and abdominal walls, dilata- 
tion of hemorrhoidal veins may be noted and by the use of a 
thick barium paste esophageal varices may be readily demon- 
strated by roentgenography. The presence of blood in the 
vomitus or in the stools may signal the presence of esophageal 
varices. ° 


The occurrence of water retention in both acute and chronic 

liver disease in the absence of ascites has been noted bv a 

number of obser^'ers. Jones= has emphasized the occurrence 

of a spontaneous diuresis at a certain stage in acute liver dis 

case and inasmuch as this is followed usuaUy by rapid clinictl 

improvement he presents it as a valuable and 'favombirnrS 
nosiic indication. laDie prog- 


One probable cause of the disturbance in thn a -.r i, i 
i. liver disorters may be related to the blood plasi 
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Several observers^ have noted some disturbance of the plasma 
proteins in all types of liver disease. This change is espe- 
cially notable in chronic diffuse diseases of the liver (drrhosis) 
where Uie total plasma proteins are reduced and particularly 
the albumin fraction. The globulin fraction may be less r^ 
duced or it may actually be increased with the result of an in- 
version of the albumin-globulin ratio. In the reports of several 
studies of this type the albumin of the blood plasma has been 
usually below 2.5 Gm. per 100 cc. in cases of cirrhosis. Sev- 
eral students of this problem believe that the hypo-albuminenua 
may itself be an indication of hepatic insufficiency. Myers 
Keefer^ were unable to increase the plasma proteins by hign 
protein diet in their patients, hence the finding of low blood 
protein values does not seem to indicate the advisability ol 2 
high protein diet in therapy. 

Changes in the size, shape and consistency of the 
liver are of value primarily in calling attention to a pathologic 
change in the organ and may also be of differential diagnostic 
significance. Very familiar to all of us is the unifonnly oH' 
larged and tender liver of chronic passive congestion. I 
cite further the slightly to moderately enlarged and sUgh y 
tender liver in its acute diffuse disorders, the firm, easily paip 
able liver edge in cirrhosis, and the large, hard, and perhapS) 
irregular liver in neoplastic states. Observations of changes 
in size and in contour may be of great value in following in 
dividual cases. The originally enlarged liver in an acute i^ 
fuse disease may become gradually or rapidly smaller and i 
disappearance beneath the costal margin may accompany o 
distressing features of an acute yellow atrophy. 

Functional Tests of Hepatic Instifficiency.®— lo ^ 

search for aid in the study of liver diseases and in problem 
of differential diagnosis tests have been devised for the ^ 
of many of its functions including those having to do with 
metabolism of carbohydrates, of proteins, and of fats, its 
toxication power and its ability to excrete certain substanc 
into the bile. Some of these tests have come into fairly 
use and this may be taken perhaps, to some extent, as a me 
ure of their helpfulness. In view of the great reserve 
all these functions the tests are of possible importance on^ 
when lesions are widespread or diffuse throughout the i'' 
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They are usually negative, for example, m such cond^itions as 
solitary abscess or sparsely scattered metastases^ m the organ. 

In cases with jaundice the study of the bile pigments in the 
urine in the stools, in the duodenal contents, and in the blood 
serum is distinctly helpful. The indirect and the direct re- 
actions of the van den Bergh test for bilirubin in the blood 
serum distinguish between retention and regurgitation jaundice. 
The presence of a diiect van den Bergh reaction may reveal 
the presence of a subclinical jaundice. By means of the quan- 
titative van den Bergh or the simpler icterus index the amount 
of the bilirubin in the blood serum may be determined from 
time to time and its increase or decrease may be of considerable 
value in the observation of a puzzling case. In diffuse necrosis 
of the liver there is usually a steady increase in the serum 
bilirubin to a maximum and then with regeneration of cells 
a gradual fall in bilirubin values. In obstructive jaundice, on 
the other hand, there is a rise to a moderate level and then a 
sustained plateau with comparatively minor fluctuations in the 
values of serum bilirubin. 

In cases without jaundice the study of the behavior of in- 
jected bilirubin indicates that this may prove to be a more 
delicate test than most others that have been devised. It will 
be noted that the substance used is one normally and con- 
stantly being excreted by the liver and its use as an excretory 
test is therefore quite rational. So far the expense, of the pure 
bilirubin and the somewhat involved technic have militated 
against its general usefulness. 


Other excretory tests are based upon the fact that several 
dyes (phenoltetrachlorphthalein, bromsulfalein, rose bengal) 
have been found that are excreted entirely or almost en- 
tirely into the bile. They are also recognized quantitatively 
when retained in the blood serum and are measured by colori- 
metric methods. These tests have become popular and are of 
particular value in the absence of jaundice or when the degree 
of jaundice is minimal. Ob\uously when there is marked iaun 
dice the retention of the dye in the serum may merely mrallei 
the degree of the jaundice. Sometimes there is fnn^,l I P^’^allel 
disproportion ot dye retenUon fa cases S si^^l a “*1 
jaundice Probably the most widely used of these tesuTthe 
bromsu alem test. In te performance of ^5 1 

\ » 1 ” “ Q J o* 
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of the dye per kilogram of body weight is injected intraven- 
ously; at the end of one-half hour a specimen of blood is ob- 
tained and examined. The retention of a measurable quantity 
of the dye, 10 per cent or more, is considered definitely ab- 
normal and indicative of liver damage. 

One of the carbohydrate tests of liver function, namely 
the galactose tolerance test, is sometimes of considerable value 
and particularly in markedly jaundiced patients in the differ- 
entiation between diffuse liver necrosis and duct obstruction. 
The test is of value especially in the early stages of the illness 
when the liver cell destruction on the one hand is at a maximum 
and when on the other hand the damaging effect of duct ob- 
struction on the liver cells is still slight. When performed 
within two weeks of the beginning of the jaundice the test has 
considerable differential value. In the performance of the 
test, after a twelve-hour fast the patient is given 40 Gm. ot 
galactose in 250 to 500 cc. of water; no food is permitted dur- 
ing the test but water can be taken as desired; the unne is 
collected for five hours and examined for sugar; the excretion 
of more than 3 Gm. of galactose is considered abnormal. 

Other carbohydrate tests are occasionally used, namelyi • 
the levulose tolerance test and modifications of the glucose 
tolerance test, but they usually parallel more or less the find- 
ings with bromsulfalein and in general seem less helpful than 
the excretory tests. 

Methods based upon the protein metabolism of the hvef 
have not been strikingly helpful and are not widely used, 
the changes in the blood plasma proteins may be considere 
in this light they may be of value in the absence of other causes 
of hypo-albuminemia. _ , . 

The study of fat metabolism in this relationship is re a 
tively new and not yet well evaluated. I am constrained 
mention one such test because of its intriguing possibihtin^ 
Jones and Fish" have studied the curve of the plasma a y 
acids after the injection of 0.5 cc. of adrenalin. They 
a normal curve and three different types of abnormal \ 

association with diseases of the liver. They feel that the 
offers prognostic aid in patients with liver disease 
parently regardless of the type of hepatic involvement, 
curves A and B indicate a relatively excellent prognosis ev 
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in the face of apparently severe liver injury provided adequate 
treatment is instituted, while the curves C and D suggest a 
prognosis of chronic invalidism or of a relatively short sur^nval 
period. As far as I know these findings have not been ex- 
tended or confirmed. 

Acute Diffuse Disorders of the Liver.—The so-called 
“simple” or “catarrhal jaundice” may be taken as an example 
of an apparently primary acute liver disorder . It is now gen- 
erally agreed that these cases represent a necrosis of liver cells 
rather than obstruction of the bile ducts. There are many 
grades of severity. A prodromal period of several days presents 
the symptoms of anorexia, gaseous eructations, feelings of ful- 
ness and of pressure in the epigastrium, nausea, and other 
gastro-intestinal symptoms. There may be slight fever for two 
or three days. The jaundice is obvious after a few days. If 
observed very early the van den Bergh test in the blood serum 
may give an indirect reaction but it soon changes to the direct 
reaction and bilirubin and bile salts are found in the urine. 
The stools may become progressively lighter in color and some- 
times are completely acholic. As a rule the jaundice increases 
to a maximum and then gradually recedes. The liver is some- 


what enlarged and often tender. The spleen is palpable. 

In the presence of such a picture of a painless jaundice in 
a patient in the first half of life one is rarely in doubt concern- 


ing the diagnosis. Quite the opposite however is true of pa- 
tients of middle age or more advanced age for these symptoms 
and signs may be duplicated by a gradual closure of the com- 
mon bile duct by pressure from without, as from a carcinoma 
in the head of the pancreas. Here if used early the galactose 
tolerance test may be helpful. It may be necessary to observe 
the patient carefully for several weeks with close observation 
of the urine, of the stools and occasional quantitative tests of 
bihrubin in the blood serum. If the blood bilirubin reaches n 
maximum and then recedes and continues downward a favor- 
able signal has been given. Jones and Eaton^ suggest Sit a 
chart be kept of the daily fluid intake and urinaty ^utouf so 
that one may recognize, when it occurs, the nerWl Af 
t.'ineous diuresis that also signals the onset of reroverv 
most difiicult cases, when the serum bilirubin 

urmin.'Ue in its course for several weeks anfl 

nccKs and the patient re- 
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mains deeply jaundiced, a surgical exploration is definitely 
indicated. 

Although the prognosis in most cases of acute liver disorder 
is favorable, the course in certain instances is progressively 
from bad to worse, ending with the typical features of acute 
yellow atrophy with shrunken liver, deep jaundice, persistent 
vomiting, bleeding into the skin and mucous membranes, 
apathy, headache, confusion, delirium and unconsciousness. ^ 
The great diversity of etiologic agents in acute liver dis- 
orders may be appreciated by a study of the table from 
Bockus and Tumen," entitled: 

HEPATOCELLULAR JAUNDICE* 

(A) Chemical Poisoxs 

1. Arsenobenrol derivatives — arsphenamine, ueoarspbenamine, tryparsamide, etc. 

2. Quinoline derivatives — dnchophen, atophan, quinophen, phenoqum, aco- 

phanyl, bydrodn, oxyliodide, arcanol, etc, 

3. Halogen group — chloroform, carbon tetrachloride, tetrachlorelhane, e y 

chloride, ethyl bromide, trichlorethylene, tribromethyl alcohol (avertin)- 

4. Aromatic organic compounds — trinitrotoluene (TNT), * dinitrobenieDe, 

nitrophenol, picric acid, toluyJenediamine, and acrifla\nne. 

5. Miscellaneous — arseniuretted hydrogen, phosphorus, alcohol, lead, mercuryi 

synthaline, snake venom. 

(B) Vegetable Poisons 

Mushroom poisoning. 


(C) Bacterial or Virus Poisons 

Epidemic catarrhal jaundice (infectious jaundice), pneumonia, yellow 

influenza, food poisoning, typhoid, paratyphoid, typhus and parcctenc 
fevers, streptococcus septicemia. 

(D) Protozoal Poisons 

Syphilis — icterus syphiliticus praccox, specific chronic interstitial hepatitis. 

Spirochaetosis icterohaemorrhagica, amebic dysentcr>% malaria, kala-azar, 
lapsing fever. 

(E) Miscellaneous 

Idiopathic nonepidemic catarrhal jaundice (some types), toxemias of 
nancy, uremia, goiter, addosis of recurrent vomiting in children, P 
cirrhosis. 

Certainly such a formidable list of potential poisons em 
phasizes the care with which the history must be taken. 

* Bockus, H. L., and Tumen, H. J.: The Cyclopaedia of Medidne, editor. 

G. M. Piersol, vol. \'ii, p. F. A. Davis Co., Publishers. 
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In addition to these exciting causes of the disturbance the 
physician wiU be interested also in the known predisposing 
caies of acute liver disease, namely, a depletion in the glycogen 
reserve of the liver, anoxemia, the presence of a preexistent 
chronic difiuse disease of the Uver, pregnancy and the puer- 
perium, toxic thyroid states, or the presence of a sjiihihtic in- 


fection. 

By the term chronic diffuse hepatic disease we mean 
cirrhosis since the latter term has come to mean a more or 
less diffuse increase in the fibrous tissue within an organ. The 
differentiation into portal cirrhosis and biliary cirrhosis is use- 
ful clinically and may have an important bearing from the 
therapeutic standpoint. The first type indicates an involve- 
ment particularly of the portal system, while the term biliary 
cirrhosis indicates a disease associated especially with chronic 
jaundice. In the later stages of each, both jaundice and portal 
obstruction may be present but the historical review of the case 
usually makes the distinction clear. The biliary type affects 
patients of the younger age group, while as a rule the portal 
type begins after forty. Both may have the history of an in- 
sidious onset but there is rather more likelihood of some evi- 
dence in the previous history of biliary or of hepatic disease 
in the biliary type than in the portal. The spleen is usually 
palpable in both types. The liver is uniformly enlarged in 
biliary cirrhosis and variable in size in portal cirrhosis. The 
size of the cirrhotic liver is determined not only by the disap- 
pearance of parenchymatous cells and the contraction of fibrous 
tissue that tend to decrease the size of the liver but also by the 
storage of fat and perhaps other materials that tend to make 
the organ larger. 


In the well-developed portal cirrhosis the picture is un- 
mistakable — the abdomen swollen with ascites, palpable spleen 
dilated veins, and the pinched, emaciated subicteric facies. Ad- 
vanced cirrhosis is the favorite proving ground for functional 
tests. _ Perhaps the most valuable here is the bromsulfalein 
excretion test and it should prove helpful if for anv reacn., fu 
may be a doubt as to the cause of the ascites. The^blood 
proteins are reduced and the hepio-albuminenfia i. e ^^"u^ 
striking. The laboratory' examination of the as^tirll. 
be Of value in difierentiating between a 
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date. A complete study may be necessary for a full evalua- 
tion of Uie situation in cases where a chronic peritonitis or a 
tuberculous peritonitis has developed in the course of a dr- 
rhosis, a not unusual combination. 

Band’s disease, or primary splenomegaly, with the ultimate 
development of cirrhosis and portal obstruction is an important 
subdivision of tlie portal cirrhoses for the surgical removd oi 
the spleen may be an efficacious therapeutic procedure particu- 
larly if the operation is not too long delayed. The diagnosis 
may be made by the history of primary splenic enlargement or 
by the disproportionately large size of the spleen, together with 
the marked secondary anemia. 

In biliary cirrhosis evidence of biliary obstruction or oS 
infection of the biliary passages by examination of the duodena 
contents suggests again definite surgical implications. 

The occasional Ending of a well-marked cirrhotic liver at 
necropsy in padents dead from some other cause and in whom 
the presence of drrhosis was not suspected during life 
courages us to believe diat more careful clinical study 
the judicious use of funcdonal tests may enable us to make a 
diagnosis of liver cirrhosis earlier at a stage when therapeutic 
endeavors may be more successful than they are at present. 
The patient of middle age with a definite history of chrome 
and excessive alcoholism and of gastro-intestinal disturbances 
should certainly be fully investigated from the standpoint o 
a possible cirrhosis of the liver. Minimal requirements or 
such a study should include a careful physical examination, a 
roentgenographic study of the esophagus, the van den Berg 
reaction of the blood serum, the estimadon of the blood plasma 
proteins, and the bromsulfalein excretion test, 
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THE SIGNIFICANCE OF ACUTE HYPOTENSION; ITS 
ETIOLOGY AND TREATMENT 


In a variety of conditions the systolic arterial blood pres- 
sure, as customarily measured, may be observed to be below 
the accepted normal standards, which vary with age from 100 
to 140 mm. of mercury. But the term “hypotension” had best 
be reser\'ed to designate a systolic pressure persistently less 
than 100 or — and more important — a pressure abruptly re- 
duced from a value within normal limits or even above. The 
chief symptoms of this condition such as dizziness, “faintness,” 
weakness and fatigue, appear to depend more upon insufficient 
blood flow than upon the precise level of arterial pressure. 
Certain others — ^hyperpnea and tachycardia — are suggestively 
analogous to the effects produced experimentally in animals 
by the sudden reduction of blood pressure within the carotid 
sinus. 

The subject has been fully reviewed in the excellent mono- 
graph by Friedlander.® In this paper the mechanisms con- 
cerned with acute hypotension will be briefly discussed and 
illustrated. 


The control of arterial blood pressure is normally effectec 
by the coordinate interplay of three major factors- (11 thf 
cardiac output, (2) the volume of the circulating blood ant 
(3) .he state of te Mood vessels, indudmg the 
vascular reststauce. These are interdepeudent, as a con e 
qucnce ol certain reflev mechanisms mediated hronch sv^^ 

pathetic and parasimpatheUc pathways, to such a de™ ta 
variations in one factor ^ aegree tna 

others, certain qua, ihcap“4'„i2MrmtSast 

ISIS 
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Cardiac Output. — Provided the venous inflow remains 
constant the output per miliute of the normal heart remains 
unchanged despite considerable alterations of arterial resist- 
ance or of cardiac rate. On the other hand, increase or de- 
crease in the volume of blood entering the heart from the great 
veins results in conspicuous increase or decrease in cardiac 
output. It is thus apparent that the output of the heart is 
dependent principally upon the condition of the venous circu- 
lation, and that the contribution of cardiac output to arterial 
pressure depends upon the relation between the amount of 
blood leaving the arteries via the capillaries and that enter- 
ing the ventricles from the auricles and veins. The optimum 
conditions are fulfilled when venous inflow is sufficient to fill 
the ventricles during diastole to their maximum capacity for 
discharge. If ventricular filling is impeded, as in some cases 
of mitral stenosis or with constrictive pericarditis or pericar- 
dial effusion, the s3^tolic pressure diminishes unless balance 
is restored by arteriolar constriction. Obviously, too, though 
venous inflow be unaltered, cardiac output will fail if the func- 
tional capacity of the heart muscle is reduced (myocardial 
disease, coronary occlusion) or if the rate of the heart beat is 
so excessively rapid as to prevent adequate filling during 
diastole (paroxysmal tachycardia, auricular flutter, or auricu- 
lar fibrillation with rapid, irregular ventricular beat). 

Volume of the Circulating Blood. — Reduction of total 
blood volume (e. g., following hemorrhage or severe diarrhea) 
may occur without demonstrable fall of arterial blood pressure 
in so far as this may be met by reduction of the capacity of 
the vascular system by constriction of the vessels. Beyond 
this point pressure in the arteries may fall due to insufficient 
filling. But, with or without alteration of the total volume of 
circulating blood, changes in the distribution of the blood may 
strikingly influence the arterial blood pressure. The most 
effective element of blood volume as regards arterial pressure 
is that portion thereof contained at any moment in that sec- 
tion of the cardiovascular system between the heart and the 
arteriolar ends of the capillaries. Any shift of blood volume 
to the disadvantage of this portion will lead to a reduction of 
arterial pressure unless compensation can be effected by con- 
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striction oi arteries, arterioles and the arteriolar-capillary- 

of tlie Blood Vessels Including Peripheral Vas- 
cular Eesistance.-There is little proof that changes in elas- 
ticity of the larger arteries such as develop with advancing 
age contribute to hypotension, although the effect of hjTioten- 
Sion in provoking symptoms of inadequate blood flow to the 
brain is undoubtedly enhanced if snch flow is already impaired 
by sclerotic changes in the cerebral arteries. There is^evidence 
that loss of intrinsic venous tone with consequent “pooling 
of blood in splanchnic or dependent areas, may, under certain 
conditions, contribnte to the development of circulatory col- 
lapse, and that the massaging support rendered to the veins 
by the movements and tone of the muscles of the extremities 
is of considerable importance in forwarding the return of blood 
from the periphery. But in the vascular field between ar- 
teries and veins lie the chief resources for the sensitive 
control of arterial pressure. Upon the integrity of these 
mechanisms depends the adaptation of blood flow to meet local 
circulatory requirements, and to counterbalance the hydro- 
static effects of changes in posture. 

The peripheral vascular resistance is determined by the 
total cross-sectional area of the smaller vessels — arterioles, 
capillaries and probably the venules. The caliber of these is 
regulated in part directly and in part by vasomotor nerves. 
They react diffusely or locally to Ganges in the temperature 
of their contents or environment — dilating with heat and con- 
stricting with cold — and to chemical alterations in the blood or 
tissue fluids — dilating under the influence of certain blood- 
borne drugs or substances produced elsewhere in the body 
(histamine) and constricting under the action of others (ad- 
renalin), The products of tissue metabolism or injury have a 
decided dilating effect upon this portion of the vascular field 
I-mally by far the most sensitive control of vascular caliber 
w reflexly mediated by the vasomotor nerves-chieflv vasn 
connnetor-from centers in the medulla and spinal cord 
Tl,c accepted standards for blood pressure have a Ldv 
vordergone some revision since this observation be JL ^ 

»no »uh ,hc in.roeuclion ot manoMtric “eSf C' 
dm, cl cpcnence, as «ell as that ot iMaraace colSpani J, 



E. COWLES AJOTRUS 


1516 

emphasized the significance of the diastolic values as well as 
the systolic, particularly in cases of hypertension. Here too, 
the importance of repeated estimations of blood pressure has 
become apparent in view of its fluctuation in some individuals 
at rest between normal and high values. Persistent hypo- 
tension has not escaped detection in the routine measurements 
of blood pressure, but, except as a result of special studies,® 
too little information is available concerning the transient 
changes in blood pressure which result from alterations of 
posture. 

When a human being rises from the horizontal to the ver- 
tical position and stands quietly, the physiologic demands upon 
the circulation are considerably altered. Probably least sig- 
nificant is a slight but definite increase in the total oxygen 
consumption (5 to 20 per cent). More important is the hydro- 
static effect of gravity upon the blood in the vessels. This 
tends to enhance the flow of blood downward out of the ar- 
teries into the veins below the heart but to hinder the flow 
upward in the dependent portions of the venous system.* All 
of the above-mentioned factors fundamental to the control of 
the arterial blood pressure are thus adversely affected: a 
larger proportion of the total blood volume tends to accumu- 
late on the venous side of the circulation and, despite this, 
the return of venous blood to the heart, so essential to ade- 
quate diastolic filling of the ventricle, is decreased, and sys- 
tolic discharge is thus diminished. Moreover, the circulation 
to the medullary and cerebral centers suffers the potential dis- 
advantage of a change from approximately heart level to a 
position 25 cm. or more above. 

In the normal individual compensatory circulatory adjust- 
ments are quickly made to meet these conditions and are more 
or less adequately maintained. The systolic blood pressure 
alters only slightly. The diastolic pressure rises, reducing the 
pulse pressure and indicating constriction of the peripheral 
arterioles in accommodation to the tendency toward increased 
outflow. The cardiac rate increases, maintaining the total 
cardiac output by increasing the number of ventricular systoles 
and thus accommodating to the decreased diastolic filling con- 

♦ Of the total capacity of all the blood vessels two thirds or more lie below 
the level of the heart in the erect posture. 



the significance of acute m’POTENSION ISJ7 

sequent upon the decreased inflow of venous blood. The m- 
tegrative control of these mechanisms is still not clearly un 
stood, but the importance of the various vascular and nervous 
phenomena is emphasized by the results observed when one or 
another phase thereof is temporarily or permanently impaired. 

Imperfect CirculatoTy Adjustment to Changes in Pos- 
ture. — ^Probably everyone has experienced a transient sensa- 
tion of weakness and dizziness upon standing erect after sitting 
or lying in a hot bath. The vascular dilatation produced by 
heat is often widespread, and at the same time the reactivity 
of the vessels to vasoconstrictor impulses is temporarily re- 
duced. The result of a transient impairment of this element 
of the circulatory adjustment to change in posture is thus ex- 
emplified. 

More frequently imperfect postural adaptation becomes 
apparent only when one or another of the various phases 
thereof tends to become insufficient as the circulatory strain 
continues. The observations of Turner, Newton and Haynes"'’ 
have demonstrated that such circulatory adjustments are main- 
tained with varying degrees of success by healthy subjects 
during a fifteen-minute period of quiet standing; some indi- 
viduals become dizzy or actually faint after a period of eight 
minutes. In such circumstances stagnation of blood in the 
legs is demonstrable as an increase in leg volume, and pooling 
in the splanchnic area is suggested by the improvement in cir- 
culatory adjustment to posture which can be effected with an 
abdominal support (corset or bandage). Similar episodes 
characterized by faintness, weakness and excessive tachycardia 
on quiet standing are not infrequent after infectious diseases 
particularly influenza, or after an individual has been confined 
to bed for long periods. Here both the relatively unstable 
\-asomotor response, and the loss of support to the venous dr 
culation afforded by the normal tone of the leg muscles imnair 
the circulatoiyr adjustments. ^ 

Recentb' several reports in the German literature have di 
rcctod attentmn to a form of transient hypotension knor^ t 
gravity shock.’ ' If, after strenuous exercise (sDrintin^ 
individual stands quietly erect instead of lyine dn!? 
t.rst ensues a fall in blood pressure and puhe rate 
va.cd .0 normal kvals. This obsen.alion b analogous T tti 
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which is customarily applied in examining a patient suspected 
of circulatory disease, except that it is the usual practice to 
put the patient through a milder form of exercise and then to 
place him at rest. The speed with which pulse rate and blood 
pressure return to normal is taken as a measure of fitness. In 
Mateeff’s subjects there was no question of cardiovascular dis- 
eases; all were young people in athletic training. He observed 
that, after the pulse rate had returned to normal, if the subject 
remained standing, the circulatory adjustments to the erect 
posture tended to disintegrate: the pulse rate rose anew, the 
diastolic pressure rose to approach the systolic and finally both 
systolic and diastolic pressures fell together with the onset of 
circulatory coUapse. Compensation was immediately restored 
when the horizontal posture was assumed. This, together with 
the fact that the development of such a condition could be 
prevented by bandaging the lower extremities immediately 
after exercise, led Mateeff to the conclusion that the funda- 
mental cause lay in the extreme h3q3eremia in the leg muscles 
after the work. To the pooling of blood in these areas, with 
consequent decrease in rate of return of venous blood and 
secondarily deficient cardiac output, was ascribed the series of 
events observed. 

As demonstrated by Weiss and his collaborators,"’ small 
doses of sodium nitrite, insufficient to provoke any considerable 
circulatory alterations with the subject supine, may yet so im- 
pair the circulatory adjustments necessary in the upright posi- 
tion as to lead to collapse. The effect of such amounts of 
nitrite is not to produce dilatation of the arterioles. These 
vessels maintain their tone and reactivity; they even constrict 
in the attempt at adjustment. Weiss ct al. have adduced evi- 
dence to show that the primary effect of sodium nitrite is ex- 
erted upon the venous side of the circulation, impairing venous 
tone and resulting again in a disproportionate distribution of 
blood to the disadvantage of the arterial system. 

All these examples of faulty circulatory adaptation to the 
erect posture have a common basis in the eventual stagnation 
of blood in the dependent portions of the capillary and v'enous 
vascular beds. As a consequence the return of v’enous blood 
to the heart is progressively reduced, its systolic discharge is 
lessened and, despite the increase in heart rate, the arterial 
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system is less and less adequately distended. Constriction of 
the peripheral arteries is not only unimpaired but increases, 
thereby maintaining and even elevating the diastolic pr^sure, 
up to the moment when collapse supervenes due to msumcient 
blood supply to the medullary and cerebral centers. 

Treatmoit.—ln such circumstances little benefit is to be 
anticipated from the administration of substances which en- 
hance or maintain constriction of the peripheral elements of 
the arterial system. Of primary importance are measures cal- 
culated to prevent the pooling of blood in the extra-arterial 
portions of the vascular system and to foster the return of 
venous blood to the heart. The most beneficial is that which 
is the natural consequence of collapse; the reassumption of 
the horizontal position. Symptoms are dramatically relieved 
and the blood pressure and flow return to normal almost at 
once if the patient is caused to lie down. In most instances 
the onset of symptoms can be delayed or averted if the patient 
wears an inelastic abdominal support — corset, girdle or broad 
belt. In so far as the strenglii and tone of the muscles 
of the extremities may be improved by massage and exercise 
the supporting efiect thereof upon the peripheral venous chan- 
nels may be enhanced. Such measures are of particular value 
during convalescence from severe infection or prolonged ill- 
ness of any sort. Sometimes "the additional support of elastic 
stockings, temporarily applied, may be beneficial. 

Orthostatic Hypotension. — ^In sharp contrast to these 


examples, in which circulatory adjustments to the upright posi- 
tion are performed but gradually become inadequate, stands 
the condition known as “orthostatic or postural hypotension.” 
The distinction lies in the immediate and more or less com- 
plete failure of such adaptation as soon as the upright posture 
is assumed. First described by Bradbury and Eggleston^ 
about 30 cases of this s>mdrome have been reported, havina 
the following characteristics in common: ( 1 ) immediate 
nounced and persistent fall of the sj^toHc blood pressure fr; 
quently as great as 50 mm. of mercury when rt. . 

stands; (2) a sj-nchronous but usuafly smaller dron in 
slolic (3) absence or dimbuUon of tt?;” 

heart rate normally demonstrable upon risine to ^ 

position, and (4) dizrinesa, faintness and collapse AdSSS 
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symptoms and signs less uniformly to be observed are: (1) 
orthostatic oliguria, (2) absence or suppression of sweating 
over part or all of the body and, perhaps, as a consequence, 
(3) increased distress in hot weather or hot rooms. 

The observations of Ellis and Ha3aies,“'' which include de- 
tailed examination of the circulatory d3mamics in this con- 
dition, indicate that the fundamental abnormality is the failure 
of the reflexes which normally bring about vasoconstriction 
and more rapid heart rate when the patient stands. The 
cardiac output is not markedly changed but the blood circu- 
lates mainly through the dependent portions of the circula- 
tion. The brain receives an inadequate share of blood, and 
dizziness and faintness result. These circulatory phenomena, 
together with the hypohidrosis frequently observed, suggest 
some functional or anatomical impairment of the sympathetic 
nervous system as etiologic factors. Indeed, many of the re- 
ported. instances of orthostatic hypotension have been asso- 
ciated with disease of the central nervous system. Similar 
failure of orthostatic control of blood pressure has been re- 
ported following section of anterior motor roots in the lower 
thoracic and lumbar regions in patients with hypertension." 

Treatment. — Here, too, mechanical measures such as an 
abdominal support or elastic stockings calculated to reduce 
the capacity of dependent portions of the vascular system may 
sometimes assist in averting the development of symptoms. 
But, and again in contrast with the cases of imperfect postural 
adjustment, in “orthostatic hypotension” drugs which promote 
and maintain vasoconstriction often offer considerable relief. 
The most valuable substance is ephedrine, the action of which 
is relatively prolonged. It may be given in doses of 25 to 50 
mg. by mouth, commencing before the patient arises in the 
morning and continuing at intervals of two to four hours until 
the late afternoon. Too large or too frequent doses may cause 
unpleasant symptoms and insomnia. Recently the use of 
benzedrine has been reported as efficacious in orthostatic hypo- 
tension.'* The fact that, in the case of both ephedrine and 
benzedrine, sjTnptomatic relief maj' be obtained without en- 
tirely preventing the orthostatic fall in pressure suggests that 
the beneficial effect may be upon the brain as well as upon the 
peripheral vessels. 



the SIGOTFICANCE OE ACUTE mTOTEKSIOH ^52^ 


TABULATION 


tmpcritct circulatoo’ adjustment | 
to upright posture. | 

"Orthostatic h>'potcn?ion.” 

S>^tolic pressure. ■ 
Diastolic piessute.l 

Maintained up to the point 1 
of collapse— then falls 

abruptly. ] 

Falls immediately on standintr. 


Rises gradually to point of 
collapse — then falls 
abruptly. 

Palls immediately on standing. 

Heart rate. 

Increases. 1 

1 Remains unaltered or increases 
abnormally little. 

Cardiac outpuU 

Gradually decreases. 

Maintained. 

State of peripheral 
vessels. 

(1) Arterioles constrict. 

(2) Veins, venules and prob- 

ably capillaries dilate. 

Arterioles fail to constrict. 



Mechaaism. 

PooUng of blood in dependent 
vmous portion of vasculai 
bed at ejcpense of goicra 
arterial blood volume. 

: Increase in proportion o f blood 
r in oil dependent vessels — 
1 arteries and tjctns — at expense 

of that in vessels above level 
1 of the heart. 


Shock. — ^Hypotension caused, at basis, by absolute reduc- 
tion in volume of the circulating blood is exemplified by 
“shock” or “surgical shock.” This is a condition of acute 
circulatory failure characterized by both low arterial and low 
venous pressures. The critical reduction of blood volume may 
be evoked by; (a) loss of blood by hemorrhage, (^b) extrav- 
asation of blood or serum due to bruising, cutting, burning or 
freezing, (c) transudation of the fluid constituents of the blood 
through the capillaries as a result of chemical injuries which 
apparently effect a widespread increase in capillary permea- 
bility. or (ti) by excessive fluid loss in proportion to fluid 
intake (dehydration) as in cases with profuse diarrhea or 
diabetic acidosis. 


In the early stages of collapse such as follows immediatelv 
upon injury ("priiunty shock") Ihere is vasodilatation but ta 
111.- latct phase, ivhen circulatory failure becomes established 

v*n. — oG * 
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Uie peripheral resistance is demonstrably increased and the 
volume flow of blood is greatly reduced. This state of the 
circulation, present with the patient in the horizontal position, 
may be likened to that described under imperfect postural 
adaptation above. The arteries fail to contain a proportion of 
the blood volume sufficient to maintain the normal blood pres- 
sure; return of venous blood is impaired by pooling or stagna- 
tion, usually in visceral venous areas, and the low venous pres- 
sure is insufficient to foster adequate systolic discharge. If 
the blood pressure remains low for more than a short period, 
fluid and electrolytes escape from vessels to the tissues and 
the blood volume may be still further reduced. 

Treatment. — Except in the early (“primary”) stages ad- 
renalin or ephedrine is without benefit. Treatment must be 
directed to restoring the blood volume. This may be accom- 
plished by transfusion, and should be undertaken as soon as, 
or if possible before, signs of falling pressure appear. 
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THROMBOSIS OF THE CEREBRAL ARTERIES WITH A 
DISCHSSIOH OF HEMIPLEGIA^ 

Members of tke Third Year Class.~The subject of to- 
day’s discussion is that of thrombosis of the cerebral arteries. 
As you know, the nervous system is nourished, just as are 
the other organs, by its blood supply and interruption of the 
blood supply results in necrosis of the tissue with softening, 
or as we say, infarction. The commonest neurologic syn- 
drome resulting from thrombosis of the cerebral arteries is 
hemiplegia. This condition is important not only because it is 
so common but because many of the fundamental principles of 
clinical neurology are based upon the study of the phenomena 
observed in the course of a case of hemiplegia. These prin- 
ciples you will find necessary for the analysis of other neuro- 
logic s^mdromes which you will encounter in the future. I 
shall, therefore, discuss the matter in considerable detail. This 
patient will serve to illustrate most of the facts 1* wish to bring 
out. I may say at once that we believe that this patient has 
had a large lesion of vascular origin centering about the fis- 
sure of Rolando in the right hemisphere, which has destroyed 
die anterior and the posterior central gyri and has cau.sed left 
hemiplegia and left (cortical) hemianesthesia. 


Vhis paUcnl, 3 rolorcd man of thirtj'-sk years, v,-as not tomaous of anv 
.feturtutc from bb usual pood health until some fifteen months ago At that 
time he na- lifting a hear-y neipht and suddenly felt dizzy and nauseated 
\\ iihin .1 (ou minutes he became unconscious and had severs) r • 

,c,. H. „ ,b. CiLr* 

rvmarnr-d rn a state oi unconsciousness or conlusion for several days. During 
’This is the first of S clinical demonstrations which aro m- . .i, 

Ac AW I. ^ ,..rt.r,r,bc°yi,' 
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this period his head and eyes were turned tp the right side and his left arm 
and leg were flaccid and immobile. The left cheek moved in and out during 
respiration showing that even the facial muscles shared in the loss of tone. 
The tendon reile.xes were absent on the left for several days. His bladder was 
distended and had to be emptied by catheter. The left hand was warm and 
dry during this period and within a short time began to show slight edema. 
His blood pressure was elevated to 210/llS and there were evidences of 
sclerosis of the peripheral and the retinal arteries. The Wassermann test was 
negative in the blood and spinal fluid. 

On the fifth day the patient began to regain consciousness and was able 
to cooperate for a few minutes during the examination. It was found that 
the patient could not move the left arm or leg. The left side of the mouth 
showed very little movement but he was able to dose the eyelid and wrinkle 
the forehead almost as well on one side as the other. The chest moved 
freely on both sides but it was found that the movements were somewhat 
smaller on the left side than on the right. This was true of spontaneous breath- 
ing as well as voluntary breathing. The head could be lifted from the pillow 
and rotated fairly well to either side. The eyes still showed a tendency to 
deviate to the right and the patient could not move them to the left beyond 
the midline. Articulation was indistinct. There was some difiSculty in empty- 
ing the bladder. The tendon reflexes were present on both sides and about 
equally active. The abdominal reflexes were absent on the left. Sensibility 
seemed to be much diminished over the entire left side of the body, but it was 
impossible to make a satisfactory e.xamination oudng to the patient’s diminished 
power of attention. , 

The parent’s condition slowly improved and about four weeks after the 
onset of the illness he began to regain power in the left leg. He was per- 
mitted to return home. Convulsive seizures involving only the left side con- 
tinued to occur at intervals of two or three months. His blood pressure re- 
mained about 200/115. 

A complete neurologic examination was made in the out-patient department 
seven months after the illness, which revealed the same condition which the 
patient presents today. You can see that the patient’s eyes are moved freely 
in all directions and that his face is almost symmetrical. There is, however, a 
slight increase of muscle tone on the left side of the face which is shown by 
moderate deepening of the nasolabial fold. Now, when the patient shows his 
teeth, you can see that the left side of the mouth moves almost as well as the 
right side, although close obser^^aLion udll reveal a slight delay in the move- 
ment and a slight reduction of the excursion. WTicn the patient laughs, how- 
ever, the movement of the left side of the mouth is actually greater than that 
of the right side. The functions of the other cranial ncr\’es are preserv’ed 
His tongue is protruded in the midJine and can be moved easily to either side, 
although in some patients suffering from this same condition the tongue may 
de\date a bit to the side of the paralysis. You have noticed, no doubt, that 
the patient’s left arm is held in a peculiar position. It Ls adducted and in- 
ternally rotated at the shoulder, flexed to almost 90 degrees at the elbo^v. 
pronated in the forearm, and flexed at the wrist and finger joints The leg. 
on the contrarx’, is adducted and extended at all joints You xxdll notice that 
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when I tr>’ to extend the arm I meet noth considerable resistance but flexion 
is much easier. The arm is held in this position as a result of increase of 
muscle tone in certain groups of muscles. This statement also appbes to iLc 
leg which can be passively flexed only by the exertion of a great deal of strength 
but may be extended quite easUy. As I flex the leg there is strong resistance 
to the movement at first, but as the movement is continued the resistance melts 
away so that the leg can be flexed u-ith little effort. You see now that the 
leg is maintaining the position of flexion which I imposed upon it, although I 
have withdrawn my hand. As I try to extend it now' I meet with some little 
resistance. The muscles, therefore, have a property which might be termed 
plasticity. Stimulation of the sole of the foot will relax the extensor tone at 
once and the leg is then easily flexed. This peculiar t>T)C of rigidity is properly 
termed spasticity, a condition which has been precisely defined by Walshc. The 
patient has never recovered the proper use of his left arm and leg and I will 
now^ show you the extent of his disability. You will note th-t he can walk^ 
but the left leg is not moved normally. The leg is not fully flexed at the 
knee as it is brought forw^ard and the toes are not lifted from the floor. The 
leg is advanced chiefly by rotating the pelvis, using the right leg as a pivot. 
To clear the left toes, which wxuld saape the floor, he swings the foot in a 
semidrde. The leg is used somew’hat as an artifidal leg might be used, that 
is, as a prop. The patient can grasp my hand with some force, but you will 
notice w'hen he makes a maximum efiort, the elbow is somew^hat flexed, the 
forearm pronated and the arm abducted at the shoulder. He cannot squee 2 e 
my hand without making these movements at the same time. He cannot flex 
one finger without flexing all the other fingers as well as the thumb. When 
he tries to flex the elbows the arm is also abducted a bit and the fingers dose. 
In the same W’ay he cannot abduct the arm at the shoulder without flexion 
of the elbow and fingers. WTien I ask the patient to extend the fingers, there 
is vcr>’ lilllc movement of the fingers, but there is sorpe extension at the 
elbow and adduction at the shoulder. When he makes one of these movements 
the others invariably occur. I shall now place him on the couch in order to 
examine the leg. WTien he tries to flex the hip, which he does with great 
difficulty, there is also flexion of the knees and dorsiflexion of the foot. The 
attempt to fle.x the knee causes flexion of the hip and dorsiflexion of the foot 
He cannot move the foot or the toes without flexing the hip and knee at the 
same Umc. The patient has therefore lost the abiUty to perform isolated 
movements invoKing single musde groups, and such movements as he can 
perform arc alw^ays mass movements. Foerster terms such mass movements 
iynfr£,„. The chest sUU moves less on the left side than on the rieht It 
IS impossible for you to see this difference from the benches and it i. .1 n 
very slight We have made many graphic records of his dhest mov / 
however, and you may take my word for it. The patient can now 
bladder ivith vcr>- little difficulty, but he complains of frequenci n 7 
shoMui in similar casts of hemiplegia that the bladder I ‘‘f 

vtrclch refiex is increased. The tendon reflexes are aU muA^ ^ 


exaggerated in 
to the 


the left arm and leg The actimty of the tendon reflexes 
M'tnbution of tone in the muscles. Thus the bicens n 

<h-n the iricep.. the knee 5erk L ^ater than f ' 

ne oamstnng reflex. The 
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plantar reacUon is a typical Babinski reflex. You sec that the great toe is 
slott'iy c.ttcndcd (dorsiflexed) in a well-sustained movement and at the same 
time the small toes are spread apart and also somewhat extended. There is a 
well-sustained ankle clonus. The abdominal reflex has now returned but is 
easily exhausted by a few strokes. 

The patient is conscious that sensibility is defident over the left side of 
the body, espedaUy in the left hand and foot. You will note, however, that 
he can distinguish the sharp end of the pin from the dull end. In the same 
way he can distinguish beat and cold. These modalities of sensibility are not 
normal but they are not lost. Now I take the patient's left forefinger and 
move it up and down. The patient cannot recognize these movements even 
when they are relatively gross. He cannot find the left hand with the right 
when his eyes are closed. In the same way he cannot localize a touch on the 
left arm or leg and cannot guess whether I am applying both points of a 
compass or just one point. 

The left hand is now cold and rather moist. You will recall that during 
the early part of his illness the left hand was warm and dry. The edema 
which was present at first has now disappeared. 


These facts will be somewhat clearer if I offer an inter- 
pretation. You will recall that the patient’s illness began 
with a convulsion confined to the left side of the body. Move- 
ments of the left side of the body are represented in the motor 
cortex of the right hemisphere. Sudden interruption of the 
circulation caused anoxemia which for a time caused excita- 
tion. As a result, the functions residing in the affected area 
were discharged in an explosive fashion and a convulsion took 
place. We classify convulsive seizures of all types among the 
s3mptoms due to discharge 0} junction. Such phenomena are 
not peculiar to the motor cortex. Discharges involving numer- 
ous other cortical areas are well known. When the postcentral 
convolution is affected, the patient experiences paresthesias 
over the opposite side of the body. Olfactory and gustatory 
hallucinations occur in discharges involving the uncinate gyrus. 
Visual hallucinations of a crude nature are associated with 
discharges in the occipital cortex and more elaborate visual 
phenomena with discharges of cortical areas in the temporal 
lobes. Even the lower centers of the brain stem and .spinal 
cord are capable of discharge. 

After the convulsion the patient remained unconscious for 
several days. His left arm and leg were quite flaccid and de- 
void of tone; the tendon refle.xes were abolished on that side. 

As you know, the tendon reflexes are dependent upon the spinal 
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reflex arcs. Consciousness does not reside in any sharply 
localized part of the brain. Evidently the sudden msult to 
the brain resulted in transient but widespread disturbances 
which affected not only the brain but the spinal segments as 
well. We may attribute such symptoms to neurologic shock 
for lack of a better term. Such symptoms do not occur in 
cases of slowly progressive hemiplegia due to tumors of the 
brain. 

After consciousness was regained it was found that there 
was loss of isolated voluntary movements of the left arm and 
leg and also disturbances of sensibility over the left side of 
the body, involving chiefly sense of passive movement, sense 
of position, tactile localization and two-point sense. It is 
well established that isolated vobtional movements are de- 
pendent upon the integrity of the motor cortex and that the 
type of anesthesia with which we are dealing indicates injury' 
to the postcentral convolution or to its projection pathways. 
The patient, therefore, suffers from loss of function of both 
the motor and the sensory cortex. 

Several weeks after the onset of the illness, the patient’s 
condition began to change. The affected extremities grew 
spastic and began to assume a peculiar posture with the arm 
in flexion and the leg in extension. The tendon reflexes be- 


came grossly exaggerated. Plantar stimulation caused dorsi- 
flexion of the great toe. Such signs cannot be due to loss of 
function for they are obviously due to excessive and uncon- 
trolled activity of some part of the nervous system. It is 
customaiy^ to term them sjTuptoms due to release of function 
In the analysis of release phenomena we must always ask our 
selves two questions: (1) what structures are released? and 
(21 what structures are destroyed? There' is abundant evi 
dence derived from clinical observation and from experimental 
investigation to show that these particular signs are due to 
release from cortical control of the spinal reflex arcs and S 
certain structures bang within the hindbrain which u 

servers identify with the vestibular nuclei. Thes^w^ 
seem to be important elements in the complex ne,^ 
anism which maintains muscle tone and posture and ' 

lease results in the development of the pecuIiL ^ 

.ervM hemiplesia. WaUhe has sho™ ftat KSpIe* 
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posture is an exaggeration of our normal standing posture. 
From the physiologic point of view, hemiplegia has a close 
relationship to decerebrate rigidity in the experimental animal. 
The gross exaggeration of the tendon reflexes is regarded as 
evidence of loss of inhibition of the spinal reflex arcs. Ankle 
clonus is merely a series of tendon reflexes. Study of electro- 
myographic records indicates that each beat of the clonus 
is associated with a single diphasic action current in the mus- 
cle such as occurs in a tendon reflex. Sudden pressure on the 
sole of the foot stretches the extensors of the ankle which con- 
tract just as they do when the tendo achillis is struck with the 
percussion hammer. The foot is therefore abruptly extended 
and the dorsiflexors are stretched, resulting in a reflex con- 
traction of the flexors. One reflex thus provokes the next 
reflex. The plantar reflex also requires some comment. Bab- 
inski was the first to show that in disease of the pyramidal 
tract, stimulation of the outer aspect of the sole of the foot 
causes dorsiflexion of the great toe and abduction of the small 
toes. Walshe has shown that this movement is merely a part 
of a more extensive movement of triple flexion by which the 
foot is withdrawn from potentially injurious stimuli. It may, 
therefore, be regarded as a spinal reflex of defense. The reflex 
is best elicited from the sole of the foot but may be produced 
by strong stimuli applied to any part of the lower limb or even 
to the abdomen in certain cases. Although the Babinski re- 
sponse often offers some difficulty in interpretation, the 
existence of a typical reaction constitutes the most reliable 
clinical evidence of disease of the pyramidal tract. I must 
now discuss the second question. What structures must be 
destroyed to produce spasticity? Do the corticospinal fibers 
which activate the spinal motor neurons in volitional activity 
also convey inhibitory impulses to these neurons? This prob- 
lem is still a subject of debate, and I cannot give you a defi- 
nite answer. The neurons which give rise to the fibers of the 
pyramidal tract are found in the cortex just anterior to the 
fissure of Rolando. This region has been termed area 4 by 
Brodmann. Just anterior to area 4 is another histologically 
defined area termed by Brodmann area 6. John Fulton and 
his collaborators claim, chiefly on the basis of e.xperimental 
work, that lesions in area 6 cause spasticity with little or no 
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paralysis and that lesions in area 4 cause paralysis without 
increase of muscular tone. Typical hemiplegia with sp^ticity 
results when both of these areas or their projection pathways 
are destroyed. This view is strongly opposed by \\ alshe tor 
a variety of reasons. He cites several cases in man, in which 
careful excision of area 4 has been performed with resulting 
hemiplegia and spasticity. Foerster, who has had an unrivaled 
experience in cortical excision in man, also states that ablation 
of area 4 alone causes typical hemiplegia with spasticity, and 
that ablation of area 6 a which constitutes the larger part of 
area 6, is associated with no demonstrable signs or symptoms 
whatever. 

The improvement in the patient’s condition during con- 
valescence requires some consideration. It is a firmly estab- 
lished teaching that neurons of the central nervous system can- 
not regenerate. Destruction of a neural pathway must, there- 
fore, result in irreparable damage. Nevertheless, the patient 
improved to some extent. He regained the power to move the 
extremities, to empty his bladder, and to walk. It is cus- 
tomary to divide the period of improvement into two stages. 
During the first stage, which lasts only a few days or weeks, 
improvement is rather rapid and may be due chiefly to the dis- 
appearance of shock. The second stage lasts for a year or more 
and improvement during this period is more gradual. Hugh- 
lings Jackson has discussed this tendency to improvement fol- 
lomng injuries to the nervous system under the term of com- 
pcnsatiou. According to Jackson, those structures which con- 
tribute to the return of motility can produce only those move- 
ments which they produced under normal conditions before the 
lesion developed. Jackson believed that the movements of 
each side of the body are represented in both hemispheres 
although to different degrees. Isolated movements of the ex- 
tremities are represented almost entirely in the contralateral 
motor cortex and to a minimal degree in the homolateral 


cor- 


tcx. Consequently when the contralateral motor cortex ic a. 
stroyed, as it is in the present case, such movements can hi 
regained to only a limited extent and then after lone trX ^ 
Other movements are affected to varying de^ees 
years ago Broadbent pointed out that mLmf ? 

.ctvod in hemiplegia in proporUon to their Matera%, TtricUy 
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unilateral movements, such as isolated movements of the ex- 
tremities, are completely lost and are never regained; move- 
ments which are sometimes bilateral and sometimes unilateral, 
such as those of the shoulders and hips, are regained to a large 
extent; and movements which are always bilateral, such as 
those of the eyes, larynx, pharynx, chest, abdomen and spine, 
are never more than slightly affected. Movements of the 
last type are of course represented almost equally in the two 
hemispheres. The study of cases of bilateral hemiplegia lends 
strong support to the theory that certain movements have 
bilateral representation in the cortex. Bilateral lesions in the 
motor cortex cause not only paralysis of the extremities, as in 
hemiplegia, but also pseudobulbar palsy, in which paralysis of 
the larynx, pharynx, jaws and face may occur. Moreover, 
there is a striking weakness of all the muscles of the trunk. 

The mass movements of the affected extremities, termed 
synergies by Foerster, arise, he claims, in certain areas in the 
contralateral cortex which have escaped injury. These are 
area 6 of Brodmann which lies in the superior frontal convolu- 
tion, area S in the superior parietal convolution, and area 22 in 
the superior temporal convolution. These are not connected 
with the spinal cord by way of the pyramidal tracts but influ- 
ence the spinal cord indirectly by way of lower centers. 
Foerster states that electrical stimulation of these areas when 
they are exposed at operation causes the same mass move- 
ments which the hemiplegic patient produces voluntarily. 
Moreover, spontaneous discharges arising in such areas cause 
convulsions in which mass movements occur. \lTien these 
areas are excised in hemiplegic patients, there is a great reduc- 
tion in the remaining motility. 

You will remember that during the first few days of this 
patient’s illness there was retention of urine and since then 
there has been mild frequency of urination. Lang^vorthy has 
shown that in such cases the bladder is small and that the 
stretch reflex is increased. It udll not be amiss, therefore, to 
say a few words about the innervation of the bladder. As 
you know, the bladder receives a segmental nerve supply from 
the lumbar and sacral segments of the cord. It has been 
shown that there is also a mechanism located in the midbrain 
which exerts an important effect on the tone of the bladder 
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musculature. Voluntary control of the bladder, however, 1 .^ 
vested in the upper part of the motor cortex on t e mesia 
surface of the hemisphere. This representation is of course 
bilateral, and unilateral lesions never cause more than mild or 
transient disorders of bladder function. The initial retention 
in hemiplegia is probably due to shock involving the segmental 
mechanisms, whereas the frequency which appears later is 
probably to be attributed to release of the spinal and midbrain 
mechanisms. The beha\ior of the smooth muscle of the blad- 
der, therefore, is in many ways similar to that of the striated 
muscle of the extremities. 

The vasomotor disturbances present in the affected hand 
deserve some comment. Such conditions are not always dem- 
onstrable and when present are not always the same. How- 
ever, the conditions observed in this patient are, 'in my ex- 
perience, both common and characteristic. In most cases 
the hand is warm, dry, pink and slightly edematous during the 
first few days after the onset, and subsequently it becomes 
cold, wet and slightly cyanotic. In a small percentage of cases 
there is massive edema and outspoken elevation of tempera- 
ture in the affected extremities during the first stage of the 
illness. The temperature may be elevated more than 1° C. 
The interpretation of such changes is still uncertain. 'One 
might assume that in the initial stage we are dealing with 
the effects of shock upon the segmental autonomic reflexes 
which control sweating and vasomotor reactions and that sub- 
sequently the reverse effects are caused by release of the same 
reflexes. This cannot be regarded as more than an attractive 
Inqjothesis at present. 

The sensoryr disturbances must now be taken up. As a 
result of the investigations of Henry Head and of Gordon 
Holmes, it is kno\sm that the cerebral cortex is not necessary 
for the appreciation of crude sensations of touch nain fip/t 
and cold. The tlialamns is capable of subserving’ such 
n.odahues of sensibility. The cortex, however, is necessarv for 
the recognition of passive movements, of position nf ir, t 
. ion of stimuli and lor the appreciati™ of dffiereiceVaS 
grees of tactile and thermal stimuli. A little reflerf ^ 

cfrt^™ S 
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of interpretation, sxmthesis and analysis of sitnpir 


sensations. 
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This patient shows loss of these functions and he may, there- 
fore, be said to have cortical anesthesia. It is important to 
keep in mind that special tests are required for the demonstra- 
tion of anesthesia of this type, for hemianesthesia is just as 
significant of cerebral damage as is hemiplegia and may be 
overlooked if proper tests are not applied. The disturbances 
of tactile and of thermal sensibility are of such a nature that 
quantitative tests must be applied to demonstrate them. Such 
tests are therefore not suitable for practical clinical neurology. 
The tests for appreciation of position and passive movement 
and the compass test for two-point sensibility are so simple 
that they should be employed as a routine in every examina- 
tion of a patient suffering from disease of the nervous system. 

Thrombosis of the cerebral arteries may result from a large 
number of' conditions. In general, it may be said that it may 
be the result of any change in the properties of the blood which 
favors clotting or of any disease of the arteries. The possible 
causes are, therefore, almost innumerable. In the vast major- 
ity of cases, however, the patient is suffering from cerebral 
arteriosclerosis with or -without hypertension. It must be 
borne in mind that the degree of sclerosis of the cerebral 
arteries is not always equal to that of the peripheral or retinal 
arteries. We have seen advanced changes in the cerebral 
arteries in patients whose peripheral arteries were soft. More- 
over, arteriosclerosis is not confined to elderly subjects, for 
young adults and, in rare cases, even children may develop the 
same changes. The second commonest cause of thrombosis of 
the cerebral arteries is syphilis. We should always investigate 
the possibility of syphilis whenever we find evidences of cere- 
bral vascular disease. Certain acute infectious diseases, such 
as typhoid fever, scarlet fever, diphtheria and numerous others, 
may cause lesions in the arteries which occasionally lead to 
thrombosis. In some cases proliferation of the intima of a 
cerebral artery leads finally to occlusion of the lumen, giving 
rise to symptoms identical with those of thrombosis. Embolism 
is another possible cause of cerebral vascular occlusion. As a 
rule cerebral emboli arise as a result of endocarditis or of 
detachment of bits of mural thrombi from seriously diseased 
hearts. Rupture of cerebral arteries with hemorrhage into the 
brain is not uncommon, but is probably less frequent than 
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thrombosis. It is a result of hypertension in most cases. As 
a rule hemorrhage is associated rvith a greater degree of shock 
at the onset and, moreover, leads to the devdopment of in- 
creased intracranial pressure in many cases. The spinal lluid 
may contain blood. The mortality is much higher in cases of 
intracranial hemorrhage than in cases of cerebral softening due 
to thrombosis. 

The study of cases of thrombosis of the cerebral arteries 
has led to the accumulation of a great deal of information 
about the distribution of the arteries and about the functions 
of various parts of the brain; for the occlusion of any given 
artery produces a lesion of almost constant extent and an al- 
most constant group of symptoms. Foix and his collaborators 
have taken a leading part in this work. It is impossible to re- 
view this whole field in the short time at my disposal, but I 
shall mention the more important syndromes in brief, deferring 
a more complete discussion to another time. 

The chief arteries which supply the brain are the anterior, 
middle and posterior cerebral arteries. The two anterior cere- 
bral arteries are united by the anterior communicating artery, 
and the middle cerebral arteries are joined to the posterior 
cerebral arteries by the posterior communicating arteries. The 
posterior cerebral arteries are formed by the bifurcation of the 
basilar arterj^ which is formed by the union of the vertebral 
arteries. Thus an unbroken arterial channel is formed under 
the base of the brain which is called the circle of Willis. 

The anterior cerebral artery supplies the cortex covering 
the mesial surface of the hemisphere from the frontal pole to 
the parieto-occipital fissure. This area includes the motor and 
sensor^' representation of the leg. The corpus callosum is also 
included. This arteiy^ further supplies the anterior part of the 
superior frontal convolution and the inferior surface of the 
frontal lobe. It sends penetrating branches into the anterior 
Umb o the internal capsule and the anterior portions of th^ 
lenticular and caudate nuclei. Thrombosis of the cortical 
branches of this arteiy^ causes paralysis with SDa.stiritx; 1 
contralateral leg. with or without cortical anesiia ^ 
cases some degree of motor apraxia mav be deLr^’trJf 
result of softening of the corpus callosum as a 

,.n, h„,mnr .vi,,, ,„c apraxia. I, be debnedt 
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inability to perform purposive movements in the absence of 
paralysis, incoordination or dementia. Regardless of the side 
of the lesion, tlie apraxia is always in the left arm, or, more 
properly, in the subordinate arm. In some cases the patient’s 
hand will always grasp objects placed in it, in such a way that 
it is difficult to relax the grasp. This is termed forced grasp- 
ing. It has been shown- by Walshe that this is due to a stretch 
reflex and is associated with lesions in the superior frontal 
convolution. It is always found on the side contralateral to 
the lesion. If the penetrating branches of the anterior cere- 
bral artery are occluded, we may have hemiplegia on the op- 
posite side. ... , . 1 1 

The middle cerebral artery supplies the entire lateral sur- 
face of the hemisphere except for the anterior part of the 
superior frontal convolution and the inferior temporal and 
temporo-occipital gyri. It also sends penetrating brandies 
which supply the internal capsule except for the anterior limb 
and the posterior parts of the lenticular and caudate nuclei. 
Thrombosis of the cortical branches may cause paralysis with 
spasticity of the contralateral arm and side of face when the 
precentral convolution is involved, cortical anesthesia confined 
to the arm when the postcentral convolution is softened and 
hemianopia when the optic radiation is involved in its passage 
through the temporal lobe. \^ffien the lesion is in the left 
hemisphere, in right-handed subjects, there may be either 
motor aphasia, sensory aphasia or both. Aphasia is a dis- 
order of speech comparable to apraxia. In motor aphasia the 
ability to express oneself is chiefly affected and in sensory 
aphasia it is the receptive functions which are chiefly dis- 
twbed. In general, lesions lying anteriorly in the inferior 
frontal convolution are most apt to interfere with motor speech 
and lesions lying posteriorly in the superior temporal and in- 
ferior parietal lobes are most frequently associated with sen- 
sory aphasia. Bilateral apraxia may also occur when the 
cortex is involved in the region of the angular and supra- 
marginal g>Ti. If the penetrating _branche.s are occluded, there 
\vill be complete hemiplegia, hemianesthesia, and hemianopia. 
Complete occlusion of the arterj’^ is almost always fatal wit n 
1 short time for a verj^ large part of the hemisphere is so tened. 

The posterior cerebral arter}' supplies the occipital o e, 
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the inierior surface of the temporal lobe, most of 
and the midbrain. Thrombosis of the cortical branches of the 
posterior cerebral artery causes hemianopia and if the lesion 
is on the left, alexia or inability to read. _ Occlusion of the 
penetrating branches may cause the classical thalamic sjm* 
drome of Dejerine and Roussy. Thrombosis of the small 
branches supplying the midbrain may cause a variety of symp- 
toms including Weber’s and Benedict’s syndromes and cere- 
bellar ataxia. 

Thrombosis of the basilar artery is probably incompatible 
with life, but several interesting syndromes result from oc- 
clusion of branches of this artery. Softenings are found in the 
pons which cause hemiplegia on the opposite side and often 
homolateral paralysis of the sixth or seventh nerve. Cere- 
bellar ataxia may result from injury to the brachium pontis. 

Occlusion of the vertebral artery causes contralateral hemi- 
plegia without involvement of the face and analgesia as well 
as thermanesthesia over the homolateral half of the face. Oc- 
clusion of one of its branches, namely the posterior inferior 
cerebellar artery, causes a very rich and interesting syndrome. 
There is paralysis of the homolateral side of the soft palate 
and larynx, anesthesia and thermanesthesia over the homo- 
lateral side of the face, analgesia as well as thermanesthesia over 
the contralateral side of the body below the face, cerebellar 
ataxia of the homolateral arm, nystagmus, vertigo and falling 
to the same side, and sometimes, myosis of the homolaterd 
pupil and drooping of the homolateral eyelid. These symp- 
toms are due to a softening in the lateral part of the medulla 
involving the nucleus ambiguus, the descending roots of the 
fifth and vestibular nuclei, the restiform body and the spino- 
thalamic tract. 

The treatment of thrombosis of the cerebral arteries is verv 
un5ads^actor^^ Once the damage has been done it cannot be 
repaired. We are therefore forced to employ merely symp- 
tomatic therapy. During the stage of unconsciousness we 
must support the circulation, administer proper amount nf 

"“llS ‘iflM”,'’’? Convulsion, may be 
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in tlie joints. Later, they should have exercises and in certain 
cases orthopedic operations are indicated to prevent or cure 
deformities. If syphih's is present, or any other disease for 
which we have effective treatment, proper remedies must be 
applied, but we should not expect to modify the patient’s s3Tnp- 
toms by this means. At most, we may hope to prevent further 
damage to the nervous s)^tem. 
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THE APPLICATION AND INTERPRETATION OF THE 
BLOOD SEDIMENTATION TEST IN CLINICAL 
MEDICINE 


In little more than a decade the blood sedimentation test 
has attained widespread use. For this there are two reasons. 
One is the simplicity of the test; the other is its applicability 
to aU phases of medicine. 

The principle of the test is extremely simple. The blood 
is essentially a suspension of corpuscles in plasma. For the 
sedimentation test, blood is mixed with an anticoagulant, and 
the stability of the suspension is measured by putting some 
blood into a narrow tube which stands in a vertical position. 
The sedimentation of the red corpuscles can then be observ^ed. 

Although FShraeus, a Swede, is responsible for the intro- 
duction of the sedimentation test into modem medicine, it is 
in a sense as old as the theory of the four humors. When 
blood was withdrawn from a healthy person, it was observed 


that it clotted and formed two portions, the serum and the 
clot. On the other hand, when blood was withdrawn from a 
diseased person, sedimentation being more rapid, separation 
of several layers occurred before clotting permitted no further 
change to take place. In this blood, four portions could be 
distinguished; (1) the uppermost yellowish fluid, formed by 
the blood serum (“cholera” or “yellow bile”); (2) a grarush- 
while layer of fibrin in the upper portion of the clot (“phleema” 
or “mucus-): (3) a bright red layer made up chiefly of red 
corpuscles (“sanguis”); and (4) a dark red, almok black 
poruon made up of red corpuscles deprived of oxygen f“mel 
ancholia or “black bile”). In the medical philoTonhv of thl 
••.ndom Greeks, ill health ™ thought to be d™ to the failure 
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of these four “humors” to mix. In the medical thought of later 
years the phlegma received chief attention and as the “crusta 
inflammatoria,” “huffy coat” or “size” was thought to be the 
cause of disease. It was to rid the body of this supposedly 
harmful substance that venesection was performed. 

F^raeus’ discovery of the value of the sedimentation test 
was quite accidental. In his search for an early test for preg- 
nancy he found that the rate of sedimentation of the red 
corpuscles is increased not only in pregnancy but also in many 
diseases. 

THE NATURE OF THE SEDIMENTATION PHENOMENON 

Little is known about the true nature of the sedimentation 
phenomenon. Fihraeus pointed out that the suspension sta- 
bility of the blood is determined by the radius of the suspended 
particles. Variations in the latter depend on differences in the 
degree of aggregation of the red corpuscles, with resulting 
formation of larger or smaller particles. In bloods in which 
sedimentation is rapid large aggregates are formed. 

The cause of the increased aggregation or rouleaux forma- 
tion of the corpuscles is not known. It appears to be some 
factor present chiefly in the plasma, for sedimentation is more 
rapid in plasma than in serum. There is a close correlation 
between the quantity of plasma fibrinogen and sedimentation 
rate, and there is some correlation between the amount of 
plasma globulin and the rate of sedimentation. Yet it is not 
correct to assume, as many writers have done, that the in- 
creased rate is therefore due to increases in plasma fibrinogen 
or globulin. The real causative factor has not yet been demon- 
strated. 

METHODS FOR DETERMINING SEDIMENTATION RATE 

Numerous methods have been devised for determination of 
sedimentation rate. Actually these are all modifications of two 
principal methods. The blood, to which an anticoagulant has 
been added, is placed in a narrow tube which is fi.xed in a ver- 
tical position. Then either the time required for the upper 
level of sedimenting corpuscles to fall a specified distance is 
measured (Linzenmeyer method), or the distance the cor- 
puscles fall in a specified inteiwal of time is noted (Westergren 
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method). The latter metliod is more generally used because it 
is so simple to fill the sedimentation tube and then to pay no 
further attention to it until the time chosen to read it has 
elapsed. 

Some investigators recommend that readings be made at 
short, usually five-minute, intervals. WTien this is done and 
Ure readings are recorded on a chart, every variation from 
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It is tlie phase of rapid fall which is thought to be of 
chief significance in the sedimentation test and for this reason 
charting of the changes which occur at five- or ten-minute in- 
tervals has been recommended. Actually, however, the dis- 
tance which the corpuscles have fallen at the end of one hour 
is accounted for chiefly by this phase of rapid fall. Conse- 
quently, in the opinion of most workers, it is quite adequate to 
make only one reading, at the end of one hour. By doing this, 
the simplicity of the sedimentation test is preserved and yet 
adequate information is gained. 

In the interpretation of the sedimentation test it is im- 
portant to make certain that the test has been properly car- 
ried out, because a number of simple variations from the 
standard technic may cause delay or increase in the rate of 
fall of tlie corpuscles. Thus, if an excess of anticoagulant is 
used, the rate may be delayed. If the tube is allowed to stand 
even at an angle of 87 degrees rather than 90 degrees, the 
speed of sedimentation is markedly accelerated. It is also 
important to use tubes of uniform bore and length. Again, 
blood should be used for the sedimentation test within four 
hours of its withdrawal from the patient, as otherwise the rate 
may be less than that in freshly drawn blood. Furthermore, 
excessive cold will slow sedimentation while heat causes ac- 
celeration. 

In order to ensure um’formity of results, we follow a 
standardized technic” using the hematocrit devised by the 
writer as the sedimentation tube (Fig. 108). 

“1. Five cc. of venous blood is collected by means of a 
dry syringe and needle and mixed in a small bottle containing 
4 mg. solid potassium oxalate and 6 mg. solid ammonium 
oxalate. This concentration of oxalate does not alter the 
sedimentation rate as compared with that of blood collected 
in heparin. Less than 1 cc. of blood is needed for the sedi- . 
mentation test. The remainder can be used for other blood 
examinations. 

“ 2 . The blood so collected should be used for the deter- 
mination of sedimentation rate udthin four hours of its time 
of collection. Further delay may be associated m'th increased 
suspension stability of the blood. 

“3. The hematocrit is filled with blood to the 10 cm. mark. 
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The upper level of sedimenting corpuscles may be read at fre- 
quent mterv'als, or more simply, a single reading may be made 
at the end of one hour. 

“4. Since sedimentation rate increases rvith increasing 
temperature, the sedimentation test should be carried out at 
a temperature not less than 22° nor greater than. 27° C. 
Within this range variations resulting from differences in tcm- 
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hematocrit containing the blood should be centrifugalized and 
volume of packed red cells determined. The sedimentation 
rate may then be corrected for alterations due to anemia.” 

It has been repeatedly shown that variations in the quan- 
tity of sedimenting red corpuscles cause differences in sedimen- 



Fig. 109. — ^The logarithmic cun^e on which this chart is based is hearily 
outlined. The mean normal volume of packed red cells for men (47 cc.) and 
for women (42 cc.) are also heavily outlined and the range of normal sedimen- 
tation is represented by solid and open columns for each sex, respectively. For 
correcting sedimentation rate, find on the chart the horizontal line correspond- 
ing to the sedimentation rate for the patient; find also the vertical line corres- 
ponding to the volume of packed red cells in the* patient’s blood. Select the 
curv^e lying nearest to the point of junction of the horizontal and the vertical 
line and follow this curvT to the normal line for the sex of the patient. The 
horizontal line corresponding to this last point of juncture gives the corrected 
sedimentation rate. A simpler method of correction is to correct all values to 
the volume of packed red cells normal for the male (47 cc). Thus a sincle 
standard of normal can be used for both sexes. Sec text. (Wintrobe anfl 
Lahdsberg in Amer. Jour. Med. Sd., 189: 102 [Jan.l, 1935 ) 

tation rate. A decrease in their number, as in anemia, per- 
mits a more rapid rate of fail, whereas when they are in- 
creased above the normal, practically no sedimentation occurs. 
Such alterations in sedimentation rate due to differences in the 
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quantity of corpuscles may be allowed for by the use of the 

chart shown in Fig. 109. . • u u u 

There are several reasons why the hematocrit^ should be 

used for the sedimentation test. The chief one is that the 
quantity of corpuscles may easily be determined in the same 
tube by simply centrifugalizing (3000 revolutions per minute, 
for thirty minutes) after sedimentation has been recorded. 
As a routine procedure this is useful not only in simplifying the 
correction of sedimentation rate, but it is a quick and accurate 
means of discovering whether the patient has anemia or poly- 
cythemia. Furthermore, from the thickness of the layer of 
leukocytes and platelets which is found above the layer of 
packed red corpuscles, one may gauge roughly the quantity of 
these corpuscles in the blood. Finally, the icterus index may 
be measured by comparing the color of the plasma in the 
hematocrit with the color or a series of tubes containing potas-’ 
sium dichromate solution in various dilutions.® 

In infants and young children, when venipuncture is not 
practical, a modification of the above method may be em- 
ployed. The heel or finger is punctured deeply enough to 
secure a free flow of blood. With a capillary pipet blood is 
transferred quickly in successive small amounts to a small 
test tube containing approximately one-tenth the amount of 
oxalate mixture used for 5 cc. venous blood. Thorough mix- 
ing of blood and anticoagulant must be secured. After a little 
more than 0.5 cc. of blood has been obtained, it is transferred 
to the hematocrit, which is filled only half way. Sedimentation 
is then recorded in the usual manner, following which the 
blood is centrifugalized. To obtain the volume of packed red 
cells per 100 cc. of blood, the reading must, of course be 
multiplied by two. ’ 


NORMAL SEDIMENTATION RATE. RHYSIOLOGIC VARIATIONS 

The normal sedimentation rate differs according to the 
method used. It is therefore essential that a standard r. 

cedure be followed and the normal for the method ^ ^ a 

be known. employed 

..e ... T... ..e 
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ployed, the sedimentation rate in healthy men averaged 3.7 
mm. at the end of one hour (0 to 6.5 mm. in 86 per cent 
of the subjects) while in healthy women it averaged 9.6 mm. 
(0 to 15 mm. in 86 per cent). This difference, however, is 
largely accounted for by the quantitative difference in cor- 
puscles in the blood of men and women. "When these sedimen- 
tation rates in 136 men and in 100 women were “corrected” 
to a volume of packed red cells of 47 cc. per 100 cc. of 
blood, the sedimentation rate in 72 per cent of the men and 
women ranged between 0 and 6 mm. at the end of one hour, 
and in an additional 16 per cent, it was 7 to 10 mm. These 
values may be considered the hmits of normal. 

As has already been mentioned, sedimentation is acceler- 
ated during pregnancy. From about the tenth or twelfth week 
there is usudly a gradual increase in rate which does not re- 
turn to normal until the third or fourth week postpartum. A 
slight fluctuation of the rate of sedimentation occurs in rela- 
tion to the menstrual cycle, but the changes are so small that, 
from a clinical standpoint, they are of no significance. Other 
factors, such as the ingestion of food, or short violent exer- 
cise, are of no importance. 

VARIATIONS IN SEDIMENTATION RATE IN DISEASE 

Methods for the determination of sedimentation rates and 
the variations under physiologic conditions have been discussed 
in some detail because, unless the technician performing the 
test and the physician interpreting the results are fully cog- 
nizant of these details, important errors may be introduced 
and the results in consequence become misleading. 'Wflien the 
method is understood, however, the test becomes an extremely 
valuable aid in almost all phases of clinical medicine. 

In the interpretation of the sedimentation test it is essen- 
tial to bear in mind that it is a nonspecific reaction which 
mav be compared with the temperature chart, the pulse rate 
and the leukocyte count, in that it gives information of a gen- 
eral character. It is in fact less specific than the leukocyte 
count when the differential examination of the white corpus- 
cles is included under the latter head, for then the leukocyte 
count may offer a clue to the nature of the disease. 

It may be asked what purpose there is in the sedimentation 
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test if it affords information of the same type as the tempera- 
ture and pulse record and the leukocyte count. In ansv.-er it 
may be pointed out that in many disorders and even in cer- 
tain stages of febrile diseases, there may be no fever or tachy- 
cardia and the leukocyte and differential counts may be essen- 
tially normal; yet in many of these instances the sedimentation 
rate may be increased. The sedimentation test is, thus, com- 
plementary to these valuable clinical tools. Like them it is a 
measure of the presence and intensity of morbid processes 
within the body. 

Sometimes an increased sedimentation rate is found and 
nothing can be discovered to explain this increase. So little is 
still understood about the exact nature of the sedimentation 
reaction that a complete definition of the circumstances under 
which alterations in sedimentation rate may be expected to oc- 
cur cannot be given. Yet, if the sedimentation rate in any 
patient is found repeatedly to be increased, the careful phys- 
ician will seek to discover the cause. 

The sedimentation rate is increased in all acute general in- 
fections. The degree of increase tends to parallel the severity 
of the infection. Although an accelerated rate generally does 
not appear as soon as elevation of temperature, the abnormal 
rate subsides more slowly and for this reason it may serve as a 
guide to the condition of the morbid process after fever and 


tachycardia have disappeared. UTien complications develop, 
the sedimentation rate is further increased and this fact may 
serve to indicate the onset of a complication before its nature 


and site have been determined. In localized acute injiam- 
mafory conditions, variations in sedimentation rate depend on 
the nature and severity of the morbid process. In simple 
catarrhal inflammation, such as acute catarrhal appendicitis 
simple rhinitb and bronchitis, the sedimentation rate tends to 
be normal whereas in localized acute suppurations such as 
peh-ic inflammatorj^ disease, suppurative mastoiditis or sinusi 
lis. there is a pronounced acceleration of sedimentation In 
chronic localized infections the rate varies with the extent pnri 
nature of the infection, normal values often being found in 
chrome tonsilhtLL whereas increased rates occur in rW* 
bronchi, b. tuberculosis s;-phUis, nephritis and live” absc« 
Generally speak, ng, sedimentation rate tends to be normal £ 
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uninfected benign new growths whereas it may be increased 
when a malignant tumor is present. The latter, however, is 
not necessarily the case and the factors which probably deter- 
mine whether the sedimentation rate is accelerated or not in- 
clude the anatomic character of the growth, its vascularity, 
the tendency to break down, the degree of resorption of tumor 
tissue, the degree of reactive inflammation, and the location as 
well as the presence of metastases.'* 

SEDIMENTATION RATES IN VARIOUS DISORDERS 

The sedimentation reaction has been demonstrated to be of 
particular value in following the course of a number of dis- 
orders. It will be of interest to discuss these in detail for they 
illustrate the peculiar advantages of this test. 

That the sedimentation test is extremely valuable in 
phthisiology is attested by numerous reports. In pulmonary 
tuberculosis, variations in sedimentation rate reflect the in- 
tensity of the morbid process more accurately than the pulse, 
temperature, weight, sputum, symptoms or physical signs. 
At the Trudeau Sanatorium'’’’ it was found that in some in- 
stances an increase in rate gave warning of relapses even be- 
fore new shadows were found in the roentgenogram. No better 
claim for the test than this can be made, for the value of the 
roentgenogram as an index of the condition of the tuberculous 
patient is well established. When one considers the expensive- 
ness of roentgenography and the difficulties sometimes en- 
countered in interpretation, as compared \vith the simplicity 
of the sedimentation test, the importance of the latter be- 
comes apparent. It does not, of course, offer any evidence re- 
garding the extensiveness of the tuberculous lesion. The 
sedimentation reaction indicates the intensity and activity of 
the inflammatory process. In extensive and yet quiescent 
fibrotic lesions, sedimentation is less than in limited tuber- 
culous processes mth marked tissue disintegration. 

The sedimentation test is favored by some investigators 
even in comparison with the various leukocytic indices. The 
value of the latter depends in large measure on the ability and 
interest of the observer. Differential leukocyte counts per- 
formed in a cursor^' manner by persons with inadequate train- 
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ing are of little value. Here again the simplicity of the sedi- 
mentation test gives it an important advantage. 

In patients who are not under constant observation, the 
sedimentation test is especially valuable when repeated at regu- 
lar intervals. Again, it is important in those receiving pneumo- 
thorax therapy for here collapse of the lung makes physical 
signs and roentgenograms of less value than usual. 

A few observers have reported the finding of normal sedi- 
mentation rates in the presence of active tuberculous infection. 
Most workers will agree, however, that such a finding is ex- 
tremely rare and usually represents a technical error. At the 
same time it must be pointed out that in severely cachectic 
stages of tuberculosis, ^e sedimentation rate has occasionally 
been found to be normal, or at least slower than earlier in the 
disease. 

In the study of rheumatic jever, the sedimentation test is 
gaining an important place. Its value is found particularly in 
rheumatic carditis, where it is regularly accelerated. Except 
when associated with congestive heart failure, a decreasing rate 
nearly always reflects diminishing activity of the rheumatic 
process and as an index of this the sedimentation reaction is 
much more valuable than the temperature, pulse rate or leuko- 
cyte count. It has been found that an increasing rate presages 
clinical exacerbation and many clinicians now permit no activ- 
ity on the part of the patient until the sedimentation rate has 
returned to normal. 


In aciiie cardiac infarction and in syphilitic aortitis the 
sedimentation rate is accelerated, whereas in angina pectoris 
and h%TDertensiye heart disease the rate is normal. In cases of 
cardiac infarction the test is a valuable guide in deciding upon 
the duration of rest because in this condition, as in rheumatic 
carditis, an accelerated rate may be the only evidence of activ 
ity of the morbid process. 


Rheumatoid, tuberculous and gonorrheal arthritis and 
nthcr inflammatory diseases oj bones and joints are associated 
wuh accelerated sedimentation rates, whereas in hypertronhk 
or osteo-arthntis, the rate is usually normal For fh? 
the test has been used in aiding le differenfetion 
matoid from osteo-arthritis. In this resoect Ln ^ 
noi uU.-ays been found reliable, “ '>’>5 
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In gynecologic practice, the sedimentation test has achieved 
a position of great usefulness. The principles involving its 
use are the same as those already outlined. Uncomplicated 
benign tumors, such as fibromyomata or ovarian cysts, mild in- 
fections or quiescent inflammatory disease, are associated with 
no increase in sedimentation rate, whereas when there is active 
inflammatory disease the rate is accelerated. Degeneration of 
benign tumors, twisting of the pedicle of an ovarian cyst, and 
often malignant disease, are associated with rapid rates. 

Since the sedimentation rate is not usually increased in 
pregnancy until the tenth or twelfth week, the test can be 
used as an aid in differential diagnosis and as an indication of 
the presence of complications in cases of abortion and ectopic 
pregnancy. Retention of uninfected products of conception, 
hemorrhage or infection causes acceleration of various degrees. 

In acute and subacute salpingitis the rate is greatly in- 
creased whereas in acute appendicitis only slight increases usu- 
ally occur. Subsidence of pelvic infection is associated with re- 
turn of sedimentation rate toward normal. Many gynecologists 
have found this fact a useful guide in indicating a favorable 
time for elective operations. 

In aiding the study of gastro-intestinal disorders, the 
sedimentation test has not as yet attained the general applica- 
tion that it enjoys in the fields already discussed. It has 
been used by some clinicians, however, to facilitate the differ- 
entiation of functional ' from organic disturbances, benign 
ulceration from malignant, simple diarrhea from enteritis and 
colitis. The usefulness of the test in these respects is limited. 
As has already been pointed out, an increased sedimentation 
rate is not always associated with malignancy and whether or 
not the rate is accelerated in inflammatory disorders depends 
on the severity of the inflammatory process. It is of interest 
to note that in parenchymatous diseases of the liver, sedimen- 
tation rate may be actually less than normal. This has been 
explained as the result of failure to form fibrinogen which, as 
already mentioned, is clo.seh' related to the sedimentation re- 
action. 

Undoubtedly one of the most important usc.s of the sedi- 
mentation test is in calling attention to the presence oj more 
or less occult dise<!'!e<:. As a routine procedure to be performed 
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as part of the general examination of a patient, the test is v 
valuable, for an accelerated rate may not infrequently be the 
sole exndence of the presence of disease and serves in this way 
as an indication of the necessity for further study of the 

patient. . 

■\5Tien the sedimentation test is carried out in the manner 

here described and the other steps in the use of the hematocrit 
performed, one obtains, as the result of a minimal expenditure 
of time and effort, information regarding not only sedimenta- 
tion rate but also concerning the presence or not of anemia, 
leukocjdosis and icterus. 

men the sedimentation test is used as a routine procedure 
in the examination of a patient, it must not be assumed that 
a normal rate necessarily signifies the absence of disease. Oc- 
casionally it is found, although it is very rare, that the rate is 
normal in spite of the presence of organic disease. Thus 
among 444 cases at the Diagnostic Clinic of the Johns Hopkins 
Hospital in which the corrected sedimentation rate was 10 mm. 
or less, manifest organic disease was found in 8 instances. In 
one case of continued fever of undetermined origin the sedi- 
mentation was 0 at the end of one hour. In two cases of 
chronic nephritis with marked renal insufficiency the rate was 
0 and 1 mm., respectively, while in a patient who had active 
pulmonary tuberculosis as well as hay fever, it was 7 mm. 
Again, in a patient convalescing from amebiasis who stUl had 
some elevation of temperature, the rate was 8 mm. 

Three of these 8 cases illustrated the importance of re- 
cording the uncorrected as well as the corrected sedimentation 
rate. One patient had acute pyelitis with hydronephrosis, an- 
other had carcinoma of the descending colon and the third^ had 
cystitis, pyelitis and renal insufficiency. The corrected rates 
were practically normal (8, 9 and 10 mm., respectively! 
whereas the uncorrected values were markedly accelerated ('37 
30 and 39 mm., respectively). In these instances the ar’ 
celerated rates were masked by the correction for anemia 

A study at the Henry Phipps Institute in Philadelphia^' 
stresses the importance of paying due resarH tn c ' 
are fouad to be 

“'It”'.?' 

considered 


dividuals who, after routine examination, had been 
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healthy or suffering from only trivial ailments, the sedimenta- 
tion rate was increased. Reexamination of these patients re- 
vealed basal nontuberculous infiltration of the lungs in 96, 
“latent” apical tuberculosis in 32, positive Wassermann reac- 
tions in 35, pelvic inflammatory disease in 5, and possible 
carcinoma of the lung in 1. Only in 8 cases was there no ab- 
normality found on reexamination. 

Criticism of the sedimentation test arises from a failure to 
understand the nature of the reaction and, as with all labora- 
tory procedures, from failure to appreciate the importance of 
attention to what may appear to be trivial technical details. 
It must be emphasized that slight alterations from the standard 
technic may cause great differences in results. As has been 
pointed out, “correction” for anemia may occasionally be mis- 
leading. WTiile correction should be made, the uncorrected 
rate and the hematocrit reading should be recorded as well as 
the corrected sedimentation rate. Again, it may be repeated 
that normal sedimentation velocity may occasionally be found 
in the presence of disease. Finally, it must be stressed that the 
reaction is a nonspecific one referable to no particular disease 
and only indirectly of value in differential diagnosis. 
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recognition and management of the neurotic 

PATIENT 


When do we consider the complaint of a patient a “ner- 
vous” one? mat facts give us the right to speak of^ a 
neurosis? hlost physicians recognize a vast group of in- 
dividuals who complain regularly and monotonously and 
about whom they are never able to find sufficient physical 
findings to account for the multiple complaints. We might, 
therefore, speak of the neurosis as a complaint disorder, and 


by conservative estimate, 40 per cent of any general practice 
is made up of such complainers. The “neurosis” or “psycho- 
neurosis” is a misnomer implying, from the days of Weir- 
hlitchell and rest-cure therapy, a fundamental weakness of the 
neuron system. Today we know that the neuron is unim- 
paired, and that these conditions represent personality diffi- 
culties often predicated upon inability of the individual to 
stand the stresses and strains of his life; in brief, one who 
has failed in achie\Tng essential satisfaction out of life. 

These are indmduals who come to the office regularly or 
make the rounds of doctors, each time reiterating their mul- 
tiple discomforts, often presenting at each visit new and 
variable ones. Some of these are clearly “mental,” such as 
compulsions for handwashing; phobias and fears 'of germs 
dirt, homicidal possibilities, etc., recognized by the person as 
“mental ’ and thoroughly illogical, but against which he has no 
defense. More often, the patient feels no responsibUity for 
his s\Tnptoms, and complains of general nervousness tearful 
ness, trembling, ‘Jtters,” tremors, or hypochondrfacal ^ 
ence pains, multiple and diffuse, affecting any 


or 
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all organs. A typical hypochondriac, with his marked over- 
awareness of bodily functions and sensations, produces symp- 
toms for each system review of the doctor’s history, or in- 
criminates a special organ such as head, heart, stomach; ex- 
pressed as inordinate suffering, multiple and shifting areas of 
discomfort, and dire evidence of cancer, ulcer, heart disease. 
Or the neurasthenic is chronically fatigued, working out his 
disappointments in exhaustion, irritability and insomnia, which 
keeps him in bed, unable to face the tasks of daily life. The 
hysteric dramatically simulates standard diseases with numb- 
ness, anesthesias, palsies, blindness, aphonia; manifested in 
pseudoneurological ways and at5^ical sensory disturbances. 
A third group, complaining of anxiety symptoms in palpita- 
tions, sweating, globus, sense of suffocation and fear of death; 
tension in dizziness and head sensations, nausea, vomiting, 
diarrhea, constipation; or motor neuroses as tics of face and 
head, jerks, spasms, occupational (writer’s, telegrapher’s) 
cramps, are usually convinced they have a real disease but may 
spontaneously recognize the role of anxiety, worry, disappoint- 
ment, and anticipation in exacerbating their symptoms. Oc- 
casionally, a patient spontaneously recognizes the true nature 
of his symptoms, thus speaking of “nervous” stomach, heart, 
headache, “nervous” exhaustion, vomiting, or diarrhea, “emo- 
tional” fatigue, worry and insomnia, etc. 

\^Tien any such patient does directly or inadvertently men- 
tion nervousness, worry, discouragement, apprehension, or 
“nervous breakdown,” he is all too quickly labeled “neurotic,” 
given bromide, and often summarily dismissed as hopeless or, 
at best, hardly worthy of a busy practitioner’s time. Or he is 
presented with vague terms, meaningless to him, and runs the 
risk of further complicating his problems \vith ill-digested 
terminology, or a note of pessimism. He may even meet 
brusque dismissal uith a statement that his imagination alone 
is at fault. Such is not true. His various symptoms are pain- 
fulh' real to him, his distress not alleviated by advice to for- 
get himself, which he is equally unable to do. 

The physician himself is apt to be equally puzzled. Con- 
cepts such as irritable heart, effort syndrome, neurocirculatory 
asthenia add little to his understanding. He may hide behind 
suspicion of malingering or subterfuge. Actually he is dealing 
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with a special type oi personality reacting to life experiences as 
precipitating factors. Tradition blames overAVork, desire to 
attract attention or arouse sympathy, to “escape” responsi- 
bility. We need to know that functional changes in essentially 
normal organs can bring about discomforts and disturbing sen- 
sations under states of worry, anxiety, fear. Or protracted 
states of tension, irritability, and anxiety may mound into 
states or attacks of acute visceral upheaval with tachycardia, 
choking, sweating, dizziness, and conviction of imminent death. 
Frustraneous overstimulation, especially sexual and emotional, 
without adequate periods of satisfaction and relaxation may 
contribute. Life problems, such as limited finances, work mal- 
adjustment, infidelity, worry over religion, family, pregnancy, 
contraceptive issues, may create states of insecurity which 
set off overactivity or irregularity in essentially normal organs. 
Disappointment and traditional sex lore fears, masturbation 
worries and coitus interruptus may give rise to complaints of 
profound exhaustion, poor concentration, backache, etc. Or, 
as in hysteria and obsessions, we may deal with past experi- 
ences, forgotten (“repressed”), dissociated (cut off), and con- 
verted into fits, pseudoneurological palsies or obsessive doubts, 
rituals, fears. Freudian psychoanalysis puts the interpreta- 
tion on mechanisms, repression of unacceptable urges or 
fancies, particularly related to childhood and infantile sexu- 
ality, the “Oedipus” and “inferiority” complexes, etc. We do 
best to remember that unhappy experiences and memories, an- 
ticipations, fife and situational strains all conspire to render 
certain temperaments disabled or neurotic. It is necessary 
to remember that we deal with a special type of personality 
make-up in whom “body protests” represent the unbearable 
strain of life situations. 

.\ny of these conditions may develop accompanying or re- 
active states of discouragement or depression, and sometimp^ 
represent precursors to more serious and sweeping mental T. 
Uirbances, suA as schizophrenic developments and depress! m 
psychoses. Xot infrequently, the discomforts lead thp inM- -7 
ual to seek relief in drinking. Such indi^Ss befn^d 
pendent t>pes, may become alcoholics or druc addi^f ^ 
times as a result of the phj^ician’s unrsise L nt ^i 
In-pnotics, and tonics. sedatives. 



THOMAS A. C. RHN2HE 


1556 

What Is the Neurotic Type? — The neurotic constitution 
is difficult to define with exactitude. Difficulties beginning in 
infancy are frequent. One finds evidence of early instability 
in the so-called “neurotic” or “neuropathic” traits, namely, ex- 
cessive timidity, sh3mess, submissiveness, fears, nightmares, ex- 
plosive temper, enuresis, nail biting, vasomotor instability, 
protein sensitivity, allergy, hives, eczema, asthma. These con- 
ditions may exist in any social and intellectual level: both in 
precocious intellectual t3q)es and in retarded, feebleminded in- 
dividuals; or they may arise during adolescence, which is the 
decisive period in the formation of the adult personality, par- 
ticularly with the development of emotional instability, over- 
conscientiousness, rigid ethical and moral standards, tendencies 
to anticipate troubles, “to cross bridges before coming to 
them”; and with h 3 qDersensitiveness and aloofness, feelings of 
inadequacy, and a sense of the individual’s isolation from his 
group. Or there may be precocious or diminished or abnormal 
sexuality with its tendency to increasing secretiveness, and 
satisfaction of cravings in imagination. Thus we find adults 
who in spite of apparent outward calm are characteristically 
shy, timid, hesitating, indecisive, easily led, tending to dwell 
and elaborate on past experiences, anticipating with dread the 
changes of the future. 

This temperament is one poorly equipped to meet the 
issues of life. Thus we find them responding in any of the 
above varieties of ways when life situations become troublesome 
or insistent. Almost any person will react with symptoms if 
inordinate burdens are placed on him. The neurotic reacts 
sooner and to lesser burdens. He is poorly equipped, physic- 
ally and temperamentally, to meet the complexities of adult 
life. 

In physical make-up, too, they are apt to be loosely or- 
ganized. We find them often as underweight, asthenic types, 
with \dsceroptosis, spastic constipation or colitis, requiring 
more sleep and rest than the average. We find excitable re- 
flexes, unstable autonomic t\T)es, wth labile pulse and h\T>er- 
active sympathetic nervous systems; easy blushing, dermato- 
graphia. circulatory and vasomotor instability; hjT>CPsensitive 
skin; menstrual dysfunctions; carbohydrate and water im- 
balance. 
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Such physical constitutions react violently to emo lonal 
upsets. Many of the neurotic symptoms represent epentiaUj . 
then, the body protests of the personality faced wth insecurity 
and inabihty to find satisfaction. 

Explanation of the Neurotic Conditions.— What com- 
monly lies back of such conditions? The answer is to be 
found only in an understanding of the personality and con- 
stitution and a complete record of the life even^. Eveiy' 
personality is different and individual, and consists of its 
physiologic or biologic component, its particular emotional 
make-up, its intellectual assets and liabilities, and its special 
temperamental type. Some of these are inherent in the stock 
of the person, some are molded and determined by the life 
events from the moment of birth on. What rve are results 
from the interplay of life experiences and happenings on the 
original constitutional stuff of which rve are made. Every in- 
dividual functions with certain drives and instincts, his par- 
ticular quality of intelligence, his sexual rhythm and urges, his 
social and occupational needs and satisfactions, his religion, 
family and marital strivings, and all within a certain range 
made up of a sensible balance between work, play, rest and re- 
laxation. In certain temperaments, any of these components 
may be subjected to strains impossible to endure with comfort. 


WTien that happens, we can get neurotic symptoms. 

The exact stuff of the personality is fairly easy to evaluate 
by any physician sensitive to life problems, willing to listen for 


forty-five minutes to an account of the patient’s life, and able 
to remain objective and free of personal embarrassment. A 
simple review with any patient will bring to a focus telling and 
dynamic facts. The early childhood, with or without its neu- 
rotic traits, gives an immediate picture of the essential constitu- 
tion. The school record gives. a clue as to the intellectual 
status; frequent school failures, or inability to get beyond 
eighth grade, are apt to be indicative of limited intellectual en 
dowment. It is well to remember that the average adult W 
an mtel eclual capacity of approximately eighth-grade ca iber 
An mtelhgence test, if it is available, clinches this asnect of tV.. 
personality. The record of success or failures in 
a duo ,0 the mnate dependability and stability o“ fte 
and a clue to occupauonal strains. Every intelligence 
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perament has its level at which it works contentedly, beyond 
which it becomes uncomfortable. An account of the marital 
and sexual status may bring to light immediate topics of worry 
or concern, fear of pregnancies, sexual dissatisfaction or dis- 
taste, incompatibility between partners, masturbation worries, 
etc. The finandal status and strains are easily evaluated. The 
degree of success or failure in making friends or the relation- 
ship to the family and broader commimity interests quickly 
brings out essential problems or lines of sensitiveness. An ac- 
count of the parents, siblings, and relatives brings out liabilities 
in the stock. 

What Precipitating Factors Can Be at Fault? — ^Any 
or aU of these factors may be the important determinant of the 
particular psychoneurotic reaction. During such a review, pre- 
cipitating factors will begin to assume their real importance, 
especially if their presence correlates in time with the develop- 
ment of the complaints. Such factors are often acute: opera- 
tions, death in the family, accident, quarrels, fright, chance 
remark of physician, awareness of anxiety on the part of the 
physician; more often insidious and prolonged factors lead to 
a development of strain, tension, anxiety or worry which cul- 
minates in the patient’s complaint. Irregularity of work, in- 
adequate income, work under pressure, ambition beyond 
capacity, promotion and the fear of not making good, illness 
of relatives, religious conflicts, sex ruminations and conflicts, 
fear of death, conflicting medical statements or advice, and 
innumerable other life factors take their toll in undermining 
the patient’s confidence and security, leaving him worried, ap- 
prehensive, discouraged and puzzled. Any of these states of 
mind may cause or enhance physical complaints and visceral 
participation. These are common facts which underlie most 
psychoneurotic reactions. 

How the Life Facts Work. — Out of these life problems 
are produced the neurotic symptoms. Cannon has shown us 
the interrelation between fear and other emotions, and cer- 
tain physiologic concomitants that go hand-in-hand. An 
emotional state is, after all, a physiologic state bringing auto- 
matically with it disturbing variations in any or all of our 
physiologic functions. Thus fear is a condition characterized 
as much by tachycardia, sweating, dilated pupils, interrupted 
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Kastro-intesUnal motUity and secretion, adrenalin liMDcrsecre- 
tion, and sweeping metabolic changes in metabolism, water 
balance, etc., as by a subjective awareness of insecurity or 
danger. In the same way, any emotion, whether it be \\orr\ . 
anxiety, strain, discouragement, or anticipation, carries nith it 
its pattern of concomitant physiologic changes. In years 
gone by, under the influence of Descartes and Wundt, we spoke 
of the body-mind relationship or parallelism. Today, we say 
a human personality is made up of all these factors: a cease- 
less interplay and flux between somatic and more specifically 
“mental” functioning. 

Obtaining the Human Facts. — Personality and life facts 
are easy to obtain by any physician who can establish an atti- 
tude of confidence, understanding and willingness to deal noth 
everyday human events. Formal history is not nece5sar>'. 
The following questions should prove helpful in eliciting essen- 
tial components; what is your complaint? MTien and how 
did it develop? Were you worried at the time? What things 
concern or distress you? Were things going smoothly at home, 
at work, or with relatives or friends? Any quarrels, disap- 
pointments, shocks, or fright? WTat do you think causes your 
condition? Have you heard things about your illness that 
worry you? Any relatives or friends have a similar condition? 
.\re you apprehensive about your future, or troubled by mem- 
ories or past experiences? 


Then one goes quickly through the items of a personal 
re\’iew; amiihing unusual in your childhood? How far did 
you go in school? Any failures? \Yhat jobs have you had? 
Are you happy in your present work, or are there difficulties^ 
Are you happy in your marriage? How do you get along with 
husband or wife? Do the children worry you? Any difficul 
lies nith the sex part of your marriage? Do you want more" 
children. Do anything to prevent pregnancy^ If cn 

it worr>' you? mat methods? Any fear of pregnanrv? rt! 
sex relations lead tn rel 



moody, cheerful, friendly? Hairy ou'a^yTobbies? 
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These human facts serve as the important material for the 
treatment of the neuroses. 

Treatment of the Neuroses. — In discussing treatment, 
one must remember that it must be adjusted to the person and 
the condition. There are physicians who insist on a diagnosis 
and work from that basis. There are others who know how to 
listen and can create an atmosphere of trust. Some work es- 
sentially through talking; others think first of general hygiene 
and finding a level of comfort for their patients. Certain fun- 
damental rules apply to all cases. Only if we accept the inter- 
related integration of “mental” and physical functioning are 
we in a position to help the psychoneurotic patient. There is 
no panacea. Many theories have been advanced for the under- 
standing and therapy of such conditions. Older psychiatry 
concerned itself largely with the constitution and concept of 
inherent degeneracy. Later psychiatry emphasized malnutri- 
tion chronic infection and metabolic disturbances, which 
latter even today has its exponent in the endocrinologically 
minded physician. Rest, eradication of foci of infection, 
colonic irrigation, dietary fads, gymnastics, and drugs have all 
had their day. Pharmacology has recently given us benzedrine 
as a specific type of stimulant. Psychoanalysis is time-con- 
suming and cures by “talking out” the unconscious repressed 
memories and phantasies. Today we take from all this what- 
ever seems to promise returns, but prefer a pluralistic working 
concept which never loses sight of the fact that a person has a 
life history and life story and that in the biography of the 
person, one finds facts whose bearing on these conditions 
cannot be ignored. Treatment, therefore, must be carried out 
with an open mind and willingness to utilize all avenues of 
approach. 

Treatment begins mth the first interview. The complaint 
has been obtained and its development, and the setting of the 
complaint has been clarified in an accurate chronologic account 
of the life situations at the time of onset. We have taken a 
little time to learn something of the patient’s fundamental 
biologic make-up, his ability to stand strain, his intelligence 
and its limitations, and his special temperamental liabilities. 
This may be the first time the patient ha'^ had a chance to 
understand what really is happening inside him. Frequently 
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the mere chronologic accumulation of symptoms with life 
brings with it the patient’s o^vn spontaneous realization of the 
way in which worries cause physical symptoms. This is what 
we mean by iusight. The first step is to begin by scttlmg lor 
the patient the issue of the suspected organ, acquainting him 
with the results of examinations and convincing him that he is 
physically sound. Such an examination should be completed 
as soon as possible, in order not to undermine the patient’s 
confidence by an impression of uncertainty on the physician’s 
part. Unnecessary or purely investigative procedures maj^ stir 
up doubts. It sometimes takes rather dramatic conversation 
and a show of authoritativeness to convince a patient. It is 
then explained to him that the findings are definite and that 
he has no organic disease; that these symptoms represent the 
participation of his body in the various emotional states which 
he has enumerated, and he is shown how the factors which have 
just been elicited play their role in producing the part-partici- 
pation of the physiologic system. His cooperation must be 
enlisted in fighting the imderlying emotional states. It is often 
gratifying to see how patients have been groping toward such 
an explanation in a spontaneous fashion. It is common to hear, 
“Wtiiy, I’ve known that all along. I knew it was just worry.” 
Others are ashamed to admit that their personalities could get 
such a rise out of them. Sometimes, the patient must be per- 
S7tadcd to accept the real nature of his complaints. It is well, 
whenever possible, to interview a responsible member of the 
family, in the patient’s presence, and give him the same under- 
standing of the true causes and elicit his cooperation in 
management. 


If the physician takes time to put over these concepts it 
is surprising how quickly palpitations, weakness, etc., cease to 
spell for his patient mysterious and ominous warnings of dis- 
ease or disaster. In fact, the symptoms achieve a certain 
respectable status, something tangible and common to most 
human nature, even the most normal varieties. We urirp thp 
patient to accept himself and his make-up as thev arP t 
accept is to shoulder the burden of treatment for himself” 
Often a single such mtennew will bring about a rp^l 
l.on. When the patient letums, as he usually 
Phystcan has an opportunity to repeat the same'a^Sti™, 
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to offer another dose of reassurance and encouragement, and 
to give him a chance to ventilate new or additional old worries 
that have a bearing on the condition. Patients want to know 
how long treatment is likely to take. It is well to give no 
statement of time, as the human tendency is to check off the 
days in anticipation of the hour of cure. It is better to state 
frankly that one does not know, that the illness took time in 
developing, and that the reestablishment of self-confidence in- 
volves patience and time. To commit oneself to a time limit 
is to run the danger of losing the patient’s confidence when 
the time limit has expired and the symptoms have not vanished. 

Having achieved this much in the initial interview, we 
may then set out to meet the environmental and precipitating 
situation. When the patient is willing, we can accomplish a 
great deal in reorganization of his life. 'Where intelligence is 
low, and a job or school constitutes an unbearable strain, we 
recommend change, and even attempt to arrange such with 
the employer. In the same way, we may have to count on the 
cooperation of schools, and of relatives and friends. As a rule, 
we urge such patients to return to work, to accept the true 
nature of their complaints, to put up for the time being as well 
as they can with their distressing symptoms and to get back 
into the rush of life, or to return and face the troublesome 
situations. It is imperative to avoid medical terms, however 
vague, as they seldom connote to the patient what they do to 
the physician. Often it is impossible to modify situations 
such as limited finances, the care and burden of relatives. If 
this is impossible, we persuade the patient to accept the facts 
as they are, or to modify his attitude of conscientiousness or 
resentment toward them so that they become more acceptable. 

Usually no one factor is at fault, but the condition repre- 
sents a variety of difficulties, all of which may need modifica- 
tion. It may be necessary to desensitize the individual to his 
past e.xperiences, giving him some concept of the prevalence 
of such events in human life. It may be necessary to give 
contraceptive advice or hygiene of normal sexuality, which 
takes the shame and fear away from masturbation, which 
teaches the wisdom of avoiding unnecessary sexual stimula- 
tion in fact or in fanc}'. The entire aim is to reestablish the 
patient's confidence in himself and in his physician, to disemss 
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his problems, however simple and trivial they may appear in 
order to bring the relief which objcctivating them often 
accomplishes. 

Treatment of hysterical and obsessive conditions is more 
difficult. Strong positive suggestion of cure sometimes removes 
the hysterical sjmiptom. Obsessive habits of thinking or be- 
having have to be dehberately broken up like adhesions, nhich 
is only possible with the patient’s cooperation and sometimes 
only in the controlled emdronment of a hospital. Reassurance 
about phobias is important. Such patients rarely, if ever, carrj' 
out the suicidal or homicidal urges which they so fear. Lasting 
cure comes only with thorough analysis of the underlidng 
dynamics, which brings the patient awareness of the essentially 
disturbing factors. 

Treatment is not mere talking and listening. Every human 
being is entitled to some share of satisfactions. It may become 
necessary to plan his life for him to insure his getting maximum 
satisfaction. It is wise to give him a written schedule which 
prorddes for work and sleep, a sensible dietary program, rest, 
relaxation and play. Substitution of any hobby for idleness 
and self-preoccupation can be a real boon, just as deliberately 
giving up daydreaming may avoid unhealthy arousals. Many 
such a patient has found in gardening, in reading, in regular 
vacations, in study, in club or church life, or in athletics a real 
balance for a temperament which tends to be too self-centered. 
In addition, such a program helps to break up the actual pre- 
occupation with sensations or problems. Any pain becomes 
worse the longer we think about it. We urge patients to de- 
liberately put aside thoughts about their problems, and to find 
relief from them in acti\dty. 


.Mlention to the physical condition is important. Diet and 
insulin are effective in increasing weight. Constipation must 
be combated, preferably by diet, massage and exercise. En- 
eniata should be discouraged; strong cathartics avoided 
The physician has no more useful armamentarium at his 
disposal or the production of physical relaxation than well 
planned hydrotherapy and exercise. Prolonged soaking oT an 
hour in a tub of water at 99 F., or slightly over bodv tem 

perature^at bedUme or twice a day, often means a rLl niScs 
sloop and a letting down of the tension of the day R k wel 
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to avoid any medication, particularly sedatives. No amount 
of reassurance about the physical well-being can undo the 
undermining of the physician’s words that a prescription can 
mean. One must strive for consistency. To pronounce an 
organ sound and then prescribe additional rest or modified 
activities, or a special diet, is to leave the patient with a serious 
doubt as to the original pronouncement. In spite of all advice, 
the general physician will probably resort to some sedatives 
because it seems his only way to hold his patient through a 
difficult time. If sedative is used, it should be accompanied 
by careful explanation that the medication is only a means of 
producing S3Tnptomatic and temporary relief; that it is an 
artificial means of easing painful S 3 miptoms or anxieties in 
order that he may ultimately correct the more fundamental 
attitudes, situations, or concepts leading to the insecurity with 
regard to himself. Barbital, luminal, sedormid, dial and 
amytal are simple to prescribe, and effective. Sympathetic 
nervous system depressants and antispasmodics often bring 
real relief. Tincture of belladonna may relieve spastic gastro- 
intestinal states. Ergotamine tartrate or gynergen in l-mg. 
doses two or three times a day may be helpful in toning down 
too active a sympathetic nervous system. 

It is rare that a psychoneurosis develops after thirty with- 
out there having been precursors of the reaction during previous 
life periods. The physician likely to succeed is the one 
humanly interested in his patient’s story. The patient senses 
an attitude of understanding which no physician can feign. 
Any state of general nervousness, tension, anxiety, hypo- 
chondriasis, or neurasthenia can be adequately and success- 
fully treated by the nonspecialist. Patience is necessary as well 
as the ability to sustain interest. One must not fail with reas- 
surance and encouragement or become bored with the slowness 
of response. One must become sensitive to the events of his 
patient’s lives, and learn to interpret and deal with them. In 
this, the old time practitioner was an intuitive artist, but with- 
out intuition and without art, one can acquire medical and 
human wisdom vdthout sacrificing one’s status as objective 

scientist. 
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A CLINIC TO EMPHASIZE THE CLOSE INTERDE- 
PENDENCE BETWEEN INTERNAL MEDICINE AND 
ALLERGIC MANIFESTATIONS 

In his office today the diagnostician finds many clinical 
problems vfhich are related to allergic manifestations. This 
has always been so; but during the past two decades our more 
definite knowledge of allergy has increased our ability to diag- 
nose and treat these special problems. Allergy has become a 
term well known to the average intelligent layman probably 
because of the numerous popular articles which have appeared 
in the monthly periodicals, and for this reason opportunity 
to diagnose these diseases has increased. But the enthusiasm 
which greets a new phase in medicine sometimes swings the 
pendulum so far that judgment becomes faulty and for this 
reason a note of warning is sometimes necessary to remind us 
that the obvious must not be overlooked while we are searching 
for an explanation of our problem in the more obscure special 
fields of diagnosis. And so it happens that a clinic designed 
to point out the necessity of a better understanding of the 
general problems of medicine by the allergist and of the neces- 
sity for a better understanding of the problems of allergy by 
the internist and general practitioner is opportune at this time. 


GROUP 1 

^ Case I.— J. S., a girl, aged four years, was brought to me first in June 
1Q5J. with a historj- of eczema which had begun in infancy. Fjom time to 
(ime It would spread over the entire body and was particularly irritatintr nf 
ih, Md, „I ft, T«-, y,ra Sli,r ft, ooftt „( b„ tatmt, ,t ft, .g, 

rr. “■ 

ftttirft:' 
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'J'lic physical examination was entirely negative; whereas the history defi- 
nitely suggested an allergic eczema, an allergic rhinitis and an allergic bronchial 
asthma. Using the passive transfer technic of Prausnitz and Kiistner^ because 
of the age of the child, we found the patient to be markedly sensitive to the 
house dust with which she came in contact in her own home. All other tesb^ 
with suspected protein c.xtracts gave no reactions. 

Specific treatment consisting of injections of an extract of dust obtained 
from the child’s home w^s given and a most satisfactory improvement followed. 
The schedule of these injections was as follows: 


CHART 1 

Treatment Schedule: House Dust 


1. Treatment consisted of subcutaneous injections of dilutions of a specific 

house dust extract. The material was prepared by adding Coca’s extract- 
ing fluid* to a given quantity of dust. This fluid was then decanted after 
three days, passed through a Berkefeld filter, cultured for sterility and 
diluted for treatment 

2. Treatment was given every three to four days. 

Dosage: Dihttion 1:1000 

0.1 to 0.9 cc. June 22 to July 6. 

(6 doses) 

Dilution 1:100 

0.1 to 0.9 cc. July 6 to July 27. 

(6 doses) 

Dihttion 1:10 

0.1 to 0.9 cc. July 27 to August 30. 

(8 doses) 


3. After 0.9 cc, of 1 .10 dilution was reached this amount was given once each 
week for a period of six months. At the end of this time, the symptoms 
had entirely subsided and the injections w^ere discontinued. 


^ The Prausnitz-Kustner technic consists of the injection of the scrum, taken 
from an allergic suspect, into the skin of a known nonallcrgic recipient. This 
serum locally sensitizes the normal skin and after twenty-four hours specific 
allergens can be injected locally into the sensitized sites The union of the 
allergen with the specific sensitizing reagins will produce a reaction similar to 
that which one can obtain by testing directly the allergic suspect if he 
sensitive to the specific material, 

• Coca’s solution: 

2.8 Gm. sodium carbonate. 

5 Gm. sodium chloride 
4 cc. 95 per cent phenol. 

1000 cc. dtstnied V. ater. 
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On 27, 19J6, the child’s physician again consulted me 

in his opinion, the child had developed definite allergic manUcslaUom rc craWc 
to the gastro-intestinal tract. For the prerdous eighteen months v,hdc Ukmc 
the above injections, she had been free from all respiratory symptoms. Horv- 
er-cr, six months before the second consultation it was noted that there was a 
recurrence of nasal discharge, occasional sneering and acute abdominal pain 
which came at any time of the day or night, cither after eating or unrelated 
to food. There was also at times a definite rise in temperature, but on several 
occasions the temperature had been quite normal although pmn was severe. 
With the last attack of acute abdominal pain, the week before I saw her, she 
bad bad a severe attack oi astbma. 

Physical e.vaminaUon sborred a very rveb-nourrsbed child— a great im- 


provement in comparison with the condition existing on her first examination 
in 1933. There were rio rales in the chest, but there was some mucous discharge 
from the nose. The abdomen was entirely negative except ior slight generalized 
tenderness over both lower quadrants. 

The intradermal food tests periormed on the child were negative, but she 
now showed a debrdte reaction to orris root as well as to dnst. 

Blood morphology showed a slight secondary" anemia but with no eosino- 
phUia. Day and night spedmena oi urine during the period ol examination 
showed scattered clumps oi pus cells; catbeterized specimens contained many 
pus cells and bacteria (Badllus coli). 

An acute pj'elitis, rather than food allergy, was found to explain the 
gastro-intestinal s>Tnptoms in this child and by proper treatment the laborious 
diet regulation was avoided. The return of asthmatic manifestations, it is true, 
somewhat masked the picture, but these symptoms diminished when orris root 
powder eliminated from her en\dronment. 


The patient was treated as one suffering from recurring 
attacks oi pyelitis. Since August, 1936, she has been enUrely 
iree irom symptoms, the urinary infection having been con- 
trolled by the simple measures used in the management of acute 
pyelitis. 


was brought to us first in August 
0.^6, snlh n history of urticaria. The eruption was distributed all over the 
Ivody. but was more annojing on the extremities than on the trunk A 
rilled svith the urticaria there were crises of nausea, vomiting and 
ilidomini! pain. There was occasional slight fev-er, as high as 99^ J 
epu<odc< had been recurring about once in turn months tor two rear. ’ 

Exammauon showed a well-nourished child. An innocent .n v . 
been removed a year before she came to us. Her physirian ^ 

hamne definite gaslro-inlestinal allergic reactions in conjunctiol v 
ticaria, Fhy.rical e.mmmatjoD was enUrelv negative i 

wa^ normal and there was no eosinophilia. Ail intraderm»7 
necative. Repealed urine exammaUons showed scaUe^l,'''^°^n“ 
c.atbeicn.-cd .spedmem. During the examinations which ire,“^ 

™ 'rirre earned on rather 
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slowly because of the age of the chUd, she suddenly developed an extensive 
urticaria, a rise in temperature to 99.8“ F. and acute generalized abdominal 
pain. During this episode a careful study of the urine was made and numerous 
clumps of pus cells were found in repeated catheterized specimens, the cultures 
showing the presence of Bacillus coli. 

This case presents a striking example of the relationship 
between infection and urticaria. In a report by Fink and Gay, 
in 38 per cent of 170 patients who were suffering from urticaria 
the skin symptoms were found to be due to some obscure 
infection; and by the removal of the focus complete relief was 
obtained in 74 per cent. Such cases serve to emphasize the 
importance of a careful diagnostic survey before a snap diag- 
nosis is made that the appendix is at fault or that some in- 
nocuous food is causing the mischief. This was an example, 
not of food allergy, but rather a reaction of the capillary bed 
to the absorption of toxic products associated with a chronic 
low-grade pyelitis. 

GROUP II 

The possible association of mechanical factors with allergy 
must never be overlooked. The presence of a foreign body, 
as a possible explanation for the acute paroxysms of cough 
must always be thought of in patients suffering from asthma, 
especially before the age of twelve years, and the offender must 
either be localized or excluded. The patients belonging to a 
group now presented are in the third and sixth decades, how- 
ever, and their symptoms were not secondary to aspirated 
foreign bodies; neither were they to be explained on the basis 
of allergy, in spite of the fact that the histories pointed to that 
special field. 

Case I. M., aged thirty-four years, first consulted us in March, 1933, 
complaining of violent and frequent sneezing sfiells during one year. Her 
sneezing spells had been recurring since February, 1932, without any remis- 
sion. They had been quite acute, coming on suddenly at any time of the day 
or in the early morning hours. They w’ere associated with a nasal discharge 
of watery fluid, free from pus. An episode of sneezing might last for an hour; 
but betw’een them she w’ould be free from all discomfort. 

It is important to note, in the past history, that she had occasionally 
required treatment of the sinuses. An operation had been performed for an 
acute ethmoid infection in 1925. In 1926 she had spent eighteen months in 
Saranac because of tuberculosis of the right lung. It i*;. also, of importance 
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to menUon the fact that she had had a tuberculous fallopian tube removed 

^Our original examination showed a patient somewhat undcmouri^cd with 
an inactive pulmonary tuberculosis o( the apex of the right lung. c oo 
morphology was entirely negadve, except for a mild secondary* anemia. There 
was no eosinophilia. Sputum examination and urine analysis were negative. 
X-Rays of the lungs confirmed the presence of an old fibroid lesion of the 
right apex. 

Complete study of the allergic factors revealed nothing, except a MOienl 
reaction to orris root. As the patient was a nurse, it was quite difficult for 
her to avoid orris root. Therefore, specific treatment w’as prescribed. The 
schedule of treatment was as follows: 


CHART 2 


Treatment Schedule: 

Oreis Root 

1. Injections of dilutions of orris root extract were given subcutaneously Vidth- 
out interruption for one year. 

2. Treatment was given every third day. 
Dosage: Dilution 1:1000 

0.1 to 0.9 cc. 

(6 doses) 

March. 10 to March 25. 

Dilution 1:100 

0.1 to 0.9 cc. 

(6 doses) 

hlarch 25 to April 7. 

Dilution 1:10 

0.1 to 0,9 cc. 

(8 doses) 

April 7 to May 5. 

After May 3, 0.9 cc. of the 1 :10 extract was given once each week until 
April, 1934. 


I kept in touch \sdth this patient during the year following my first ex- 
amination. The allergic rhiniOs was reheved, but quite suddenly, in April 1934 
she began to complain of persistent cough and a definite asthmatic tendency' 
The cough had been frequent for at least a month before the reexamination 

was made; and every mght upon retiring, she had been disturbed by prolonceS 
paroxysms of asthma. ^ promngea 

Examination showed numerous rales of a wheeling tyne u 

lungs. She had evidence of an asthmatic bronchitis nnth definif^ u ^ 

except a persistent reaction to orris root. ° obtained, 

At my .second examination a small nodule, measuring r. 
diarneter, could be found in the right lobe of the thy^SHland ^ 
hard, and pnssw induced cough. The basal meUhoUnn 
my .mprcs.sion that this nodule might be larger than "T '' 

vox. examination 
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indicated. I suggested the removal of the gland to eliminate pressure on the 
trachea. However, my medical assodates were rather against this procedure, 
as the nodule was thought to be inconsequential. But because of the per- 
sistence of the cough, loss of wdght, and the increased asthmatic discomfort, 
the patient finally submitted to operation. The right lobe was removed by 
Dr. William Rienhoff and much to our amazement a large mass, the size of a 
hen's egg, was found in the lobe projecting back against the trachea. It u^as 
quite firm, and on section was found to contain a large quantity of caseous 
matter. Pathologic sections confirmed our impression formed at the operation 
that this was a tuberculous thyroid gland. Its removal immediately relieved 
the cough and the bronchitis, and the asthma attacks ceased. 

There has been no recurrrence of asthma, excepting occasional wheezing after 
any acute respiratory infection. 

This case is presented as an example of a number of similar 
patients whose condition might be considered as purely allergic, 
when as a matter of fact an intercurrent disease may prove to 
be the sole explanation of the symptoms. 

I have on record 5 asthmatic patients sent to us for diag- 
nosis of possible allergic phenomena; in all the simple removal 
of large adenomatous nodules in the thyroid gland relieved the 
pressure on the trachea and recurrent laryngeal nerve and at 
the same time cleared up the asthmatic symptoms. 

Oflso H. — The patient, H. W., aged sixty-six years, u^s referred to me 
in January, 1937, with a history of recurring attacks of asthma beginning three 
years before, at the age of sixty-three. The attacks began with definite bronchi- 
tis, severe paroxysms of cough, and shortness of breath, both without and with 
exertion. For a time, he carried on his occupation as an architect without 
great discomfort. For the last year, however, he had been orthopneic. The 
attack of coughing had been violent. There had been continuous wheezing and 
difficulty in both expiration and inspiration. He had raised a rather thick, 
often foamy sputum, but free from blood. Occasionally, he had been able to 
control his asthmatic attacks with doses of adrenalin, but on admission to the 
hospital he had reached the point where any form of medication failed to 
relieve him. 

WTien the patient was brought to Baltimore, he w'as in a semiconsdous 
state due to the partial asphj^xiation with which he was suffering. He was 
intensely cy'anotic, his breathing w’as extremely labored, and there seemed to 
be greater difficulty with inspiration than with expiration. All acces5or>‘ 
muscles were brought into play by his breathing. There was marked retrac- 
tion of all interspaces with each inspiration, particularly on the right side 
The veins stood out prominently on the neck throughout expiration as well a> 
inspiration. 

Examination showed four remaining snags in the low'er jaw The other 
teeth had been replaced by plates. There w’as rather marked emphysema, the 
costal angle measuring about 160 degrees. The diaphragm was low* and excur- 
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Sion .v-as quite limited. Percussion of the lungs was cycrj’whcrc 
The breath sounds were distant, c.TpiraUon being quite and thcr 

were numerous sibUant scattered rMes over both lungs. The heart ® 

slight enlargement to the left and also to the right. There was a definite 
gaUop quality to the sounds. The rate was 110. A soft systolic Wou^as 
heard along the left of the sternum. The first sound was reduplicated. There 
were no diastolic murmurs. The blood pressure was llO/SA. There was 
moderate arteriosclerosis. He was undernourished for his age and hcicht. 
His temperature was 100® F. 

Special Exaviinations.-x-R^ys of the sinuses were essentially ncpalivc. 
:r-Rays of the teeth showed abscesses at the four roots. The electrocardiogram 
showed a normal sinus rhythm. The T waves were all upright. The first lend 
was normal. There was a sinus tachycardia. The PR interval was 0.16 
second. There was, also, considerable depression of the ST interval both in 
the second and third leads; and it was our impression that the record con- 
tributed unquestionable evidence of some disease of the myocardium. The 
nose and throat examination showed an old infection of the antra and clh- 
moids, particularly on the right, but no surgical treatment seemed to be 


advisable. 

The most important find in the routine laboratory examinations was the 
positive Wassermann. Antiluetic treatment was started, and wdthin a week 
the elevation in temperature, which was found on admission, changed to normal. 
His cough gradually subsided. The asthmatic tendency diminished, and within 
eight weeks the patient was entirely free from the attacks. His general physical 
well-being vrzs remarkably improved and he was discharged from the hospital, 
to continue his treatment elsewhere. The respiratory distress had all disap- 
peared. The heart was still slightly enlarged, but the quality and rate of the 
sounds were normal. 

I have delayed mentioning the x-ray of the chest until completing the 
presentation of this case. The x-ray study revealed an irregular shadow in 
the posterior mediastinum extending into each lung field, but especially marked 
on the right. The shadow was interpreted as a large mass of mediastinal 
glands. The lungs appeared to be dear. 

On discharge from the hospital, the patient showed a striking improve- 
ment in the i-ray findings. The mass of glands had diminished in size, although 
they were still present. Fluoroscopy of the chest showed no evidence of 
respiralor>’ embarrassment. 


The patient returned for a check of his condition four months after thr 
original study. At this time it was found that the glandular mass had com 
plctcly disappeared and he was in splendid physical condiUon Of enur.. 
anl.lueuc treatment was being conUnued. the Wassermann still being positive 


In this innumerable protein tests certainly were nni 
mdicat^. There was no definite basis for a diagnosis of aller 
pc asthma although this was the assumed diarosig °Ln I, 
was brought to Baltimore. ^ 

Those palienis, rterefore, emphasize the need for carefu 
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consideration of all factors in differential diagnosis before it is 
assumed that allergy can explain the group of S3Tnptoms such 
as have been presented. In the first instance, the allergic 
rhinitis was a complication suggesting that the asthmatic 
attacks were just an added, more severe manifestation of the 
allergy. The second case, while unusual, should not be con- 
fused with any allergic phenomena. 

GROUP III 

We shall now discuss a third group which will perhaps 
exemplify errors that the internist is liable to make if he is 
not familiar with allergic manifestations. Unfortunately in- 
struction in allergy in our medical schools is still inadequate, 
probably because of the press of more important subjects, but 
not a little because the therapeutic results are appreciated only 
by the trained allergist. 

The 2 patients now presented to you afford examples of 
true allergic h3q3ersensitivity of a most striking type. These 
children had suffered with their manifestations since infancy. 
They were the same age and the etiologic factor was one that 
is frequently encountered and often overlooked by the internist 
in deciding upon his diagnosis. 

Case I. — ^M. W., aged nine years, gave a history of having had attacks 
of asthma since the age of one and one-half years. The attacks were perennial 
in occurrence and w'ere preceded always by coryza and slight soreness of the 
throat. There was no history of eczema or urticaria. The family history is 
important from the fact that the father had had eczema. For the three months 
before she came to us she had been confined to bed with continuous asthma 
of severe type. She had not been exposed to any unusual amount of powder 
nor to any domestic pets. Her physician had been unable to relieve her by 
the usual medication; adrenalin gave only transient relief. For the last three 
days her attacks had been so severe that she gradually had become cyanotic 
to such a degree that her physician felt that she might die at the height of an 
attack of asthma. 

When the child w^as admitted to the hospital she was in a state of acute 
cardiac decompensation. The condition of the heart improved rapidly, how- 
ever, under digitalis and much to my surprise two days after her admission 
to the hospital the asthmaric attacks ceased. Throughout the month's stay in 
the hospital she was entirely free from them. 

The examinations, except for the condition of the heart, were entirely 
negative. She had an eosinophih'a of 8 per cent. r-Rays of the chest and 
rinuses, eye examination, nose and throat examination revealed no abnormality 
The protein tests by the passive transfer technic showed a marked sendtirity 
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to a number of inhalants, particularly to cotton seed. It was ascertained when 
the patient came to the hospital that for her entire life she had been skepinc 
on a cotton mattress. ¥ot three months previous to her admrssion she had 
been constantly lying on this mattress. Her dramatic improvement was the 
result of nothing more than the transfer from a cotton to a hair mattress. 

Because of the difficulty in entirely avoiding cotton dust, it was thought 
advisable to give the patient specihe treatment with a mixture of cotton seed 
and house dust. Treatment was started after she was discharged from the 
hospital and it has been continued up to the present time (two years) . 

When she entered the hospital the child was extremely undernourished, 
weighing only 60 pounds. Witlun a year her weight increased to 89 pounds, 
and she remained free from all respiratory' symptoms. Our scheme of cotton 
seed dust desensituation has been as follows: 


CHART 3 

Treatment Schedule; Cotton Seed Lint 


Treatment was given every three to four days. 

Dosage: 1:100 flOO 

0.1 to 0.9 cc. 

(6 doses) 

1 : 10,000 

0.1 to 0.9 cc. 

(6 doses) 

VIOOO 

0.05 to 0.9 cc. 

(10 doses) 

1:100 

0.05 to 0,9 cc. 

(10 doses) 


June 22 to July 6, 1935. 


July 6 to July 27. 


July 27 to Sept. 21, 


Sept. 21 to Nov. 12 when a con- 
stitutional reaction occurred, 
calling for reduction in 
dosage. 

Nov. 12, 1935 to Sept 1, 1936* 


1 : 100 

0.6 cc. 1;100 extract given every 
week and not increased, because 
repeatedly at 0.8 cc. the pa- 
tient had xdolent constitutional 
reactions. 


Xotc: Dilutions were made from concentrated cotton ..3 

at 0.< mg. N per cubic centimeter. ^cact standardized 


. , fint seen when he was tw. 

w Hopkins Hospital in 1926 

•‘UacV.« 01 hrondutis. Al that time no special studio 1’ “'^ 

made to determine 
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whether he was allergic and he was not seen again until May 2, 1934, at the 
age of nine years. His mother said that since one year of age he had had 
recurring attacks of bronchitis and asthma. The attacks for at least five 
years were extremely severe and were thought to be due to an infection in 
his sinuses. There had at no time been a seasonal variation in the occurrence 
of the attacks nor had they been related to food nor to environment. They 
occurred both during the day and night. Between the attacks he had always 
had what were described as head colds. In 1932 in order to relieve these colds 
the tonsils were removed, but 'vvithout any improvement. He had always been 
exposed to cats and dogs. He had seen a number of physicians before coming 
to the Johns Hopkins Hospital asthma clinic, and ever\^ effort to relieve infec- 
tion had been made. 

Physical examination revealed no serious abnormality. The nose and 
throat examination suggested an infection of both antra, and ar-rays revealed 
a douding of these sinuses. It was thought inadvisable to treat them radically 
because of his age. a: -Ray of his lungs showed a moderate accentuation of root 
shadows. There were no enlarged glands. The heart was quite normal. The 
protein ‘ tests revealed sensitivity of a moderate degree to inhalants, but par- 
ticularly to kapok. His sensitivity to cotton seed, however, was \doIent. Less 
than 0.05 cc. of a cotton seed extract containing 0.007 mg. of nitrogen per cubic 
centimeter produced a violent constitutional reaction. This reaction was so 
severe that for a period of two hours constant attention was required to combat 
the various allergic manifestations that presented themselves. In the sequence 
of events there was first an immediate laryngeal edema and generalized edema 
of the mucous membranes of the nose, throat and bronchi. There was violent 
asthma. To reUeve him from these symptoms, it required 3 cc. of adrenalin 
solution (1:1CXX)), given in divided doses over a period of one hour. After 
the asthmatic tendency had been controlled and the edema of the throat had 
subsided the patient developed generalized urticaria. This required an addi- 
tional cubic centimeter of adrenalin solution (1:1000) in divided doses. The 
child remained in the hospital for twenty-four hours and seemed very much 
improved when he was discharged the following day. 

An immediate clue obtained from this violent reaction. The social 
service investigated the child’s home. It was found that he was sleeping on a 
mattress stuffed with old cotton; much of the cotton was nothing more than 
floor sweepings or discarded ravelings from a cotton mill. There was a large 
tear in the mattress and, e.xcept for a thin sheet, the ravelings were in close 
contact with the child’s face. Immediately a hair mattress was substituted 
and for a period of three years this child has reported to the clinic, when 
requested to do so, with a history' of complete relief of the symptoms from which 
he had suffered since the age of one year. The congestion which had been 
present in the sinuses has cleared up and there is no evidence at this time of 
any sinus infection. 

It is hardly necessary to call your attention to the fact that 
inexperience rvith the problems of allergy was responsible for 
the years of suffering of these children; in the one instance a 
fatality was just avoided. 



INTERNAL MEDICINE AND ALLERGIC MANIEESTATIONS 1 575 


SUMMARY 

These 3 groups are examples of errors in diagnosis made by 
the allergist on the one hand and the internist on the other. 
One must admit that a limited specialty is essential in the prac- 
tice of medicine, ■whether it be cardiology, gastro-enterology or 
allergy, but the specialist must not become so ■warped in his 
knowledge that his earlier training is completely forgotten. 
The diagnostician likewise must not limit his knowledge to his 
basic foundation but should keep abreast of progress in diag- 
nosis and therapy in the specific fields of medical science. 
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Abdomen, acute, general practitioner 
and, July, 1095 
Abdominal angina, Jan,, 239 ^ 

enlargements in children, diagnosis, 
May, 813 

pain, low-grade, in children, diag- 
nosis of causes, Sept., 1373^ 

Abscess, peritonsillar, sulfanilamide 
in, Sept., 1451 

Acanthosis ni^c^, May, 863 
Acid intoxication in diabetes, manage- 
ment, Jan., 16 

regurgitation, dyspepsia and. May, 
648 

therapy, antiseptic, in urinary tract 
infections, March, 606 
Acidosis from sulfanilamide, Sept., 
1459 

Addison’s disease, skin manifesta- 1 
tions, May, 862 

Adenitis, sulfanilamide in, Sept., 1451 
Adenomatous enlargement of pros- 
tate, Sept., 1440 

goiter without hj^ierthyroldism in 
children, May, 8M 
Adolescent goiter, May, 832 
Adrenals, obesity and, Jan., 28 
Agglutination test in tularemia, May, 
858 

Agranulocytic angina in childhood, 
Jan., 105 

Ainhum, Jan., 252 
Aleukemia, March, 357 
Aleukemic leukemia in childhood, 
Jan., 107 

appendicitis and, differentia- 
tion, Jan., 108 

myelogenous leukemia, March, 353 
myelosis, March, 354 
Alkalosis, dyspepsia and, Afar, 669 
Allergic factor in migraine, Jan., 123. 
130 

manifestations, internal medicine 
and, interdependence, Sept., 1565 
Allergy-, dyspepsia and, May, 670 
load, Jen., 119 
studies in, March, 613 


Ann V 


< oiasis, treatment, Afar, 717 
Aunbic d>'scntcry, Jan., 159 


Amyatonia congenita as cause of 
malnutrition in infancy, Sept., 12/6 
Amyloid deposits in skin, Afoy, 869 
Amyloidosis, s>;stematizcd, May, 869 
Anemia, aplastic, in childhood, Jan., 
106 

erythroblastic, Jan., 97_ 
from vitamin C deficiency', May, 
746 

hemolytic, acute, from sulfanilam- 
ide, Sept., 1459 

congenital, in infancy and child- 
hood, March, 401^ 
of pregttancy, diagnosis, July, 1185 
treatment, July, 1185 
pernicious, March, 333. See also 
Pernicious anemia. 

Anemic ulcers of leg, treatment, Jan., 
2 ^ 

Angina, abdominal, Jan., 239 

agranulocytic, in childhood, Jan., 
105 ^ 

pectoris, hypertension and, July, 
1054 

Anorexia, dyspepsia and, May, 649 
Antepartum fetal death, ^agnosis 
and management, Jan., 300 
Antisepric add therapy in urinary 
tract infections, March, 606 
Aorta, coarctation of, in children, 
diagnosis, Sept., 1293 
Aortitis, syphihtic, diagnosis of. July 
1013 

pathologic physiology, July, 1015 
treatment of, July, 1013, 1026 
uncomplicated, prevention of 
July, 1023 ' 

Aphoni^ diagnosis of, 

Jtily, 1211 ’ 

malingering in, July, 1211 
treatment of, July, 1211 

rheumatic 

heart disease, Stpu, 1303, 1307 
'lof ““““ childhood, Jan., 

>"“kemia in 
od and, differentiation, 
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Jan., 108 
dyspepsia and, Afcy, 660 
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Arms, paroxysmal attacks 0 / pain in, 
heart disease and, July, 1009 
Arrhythmias, cardiac neurosis and, 
March ^ 454 
sinus, Jiilyx 1033 

Arsen icafs in unnary tract infections, 
March ^ 611 

Arteries, cerebral, thrombosis of, 
Sepl.x 1523 ! 

Arthritis, chromic, management of, in I 
home, Marchf 511-524 
in leukemia in childhood, Jan., 101 
Artihaaf pneumothorax, contraindi- 
cations, Jiilyx 1200 
danger signals, July, 1206 
indications for and technic of, 
July, 1193 

for terminating, July, 1208 
management, July, 1207 
pathologic considerations, July, 
1197 

physiologic considerations, July, 
1194 

use of apparatus, July, 1204 
Asates v\ith heart murmur, July, 1008 
Asthenia, neurocirculatory, March, 
471 

cardiac neurosis and, March, 451, 
453 

Asthma and hay fever, etiofogic rela- 
tionship and clinical importance, 
July, 1125 

cardiac hypertension and, July, 1052 
food allergy and, Jan., 121, 125 
pollen, Jan., 137 
Atnyreotic cretinism, May, 843 
Auricular hbrif/ation, July, 1041 
flutter, July, 1040 

Avitaminosis, obesity and, differen- 
tiation, Jan., 24 


Bacillus coli infections, sulfanilam- 
ide in, Sept., 1453 

tubercle, infection of prostate with, 
Sei>t.,1434 

welchii infections, sulfanilamide in, 
Sept., 1453 

Back, low, disability of, diagnosis and 
treatment, May, 893 
Bacterial endocarditis in children, 1 
diagnosis, Sept., 1308 
subacute, July, JOll 
Basedow s disease in children, Ma\, 
835 

Behavior and personality of children, 
effect of head injury' 
on. Sept., 1335-1365 
etiology’, Sept., 1347 
prognosis. Sept., 1351 
treatment, Sept., 1352 1 


Belching, dyspepsia and, May, 648 
Bemax, July, 1237 
Beriberi from vitamin Bi de/icienc)', 
May, 742 

Beta hemolytic streptococcus infec- 
tions, sulfanilamide in, Sept., 1450 
Betabion, July, 1238 
Betaxin, July, 1238 
Birth palsies, progressive, SepL, 1387 
Blindness, night, from vitamin A de- 
ficiency, May, 739 
Blood pressure, normal, Jan., 220 
sedimentation test in clinical medi- 
cine, Sept., 1537 
in disease, variations in, Sepi., 
1544 

methods for determining, Sept., 
1538 

tissue culture of, in leukemia in 
childhood, Jan., 115 
transfusion in pneumonia in chil- 
dren, Jan., 203 
[ Bone, rider 6, Jan., 269 
Bones, diseases of, blood sedimenta- 
tion rate in. Sept., 1547 
Brain in essential hypertension, Jan., 
225 

Broadbent’s sign, July, 975 
Bronchocele in children. May, 832 
Bronze diabetes. May, 863 
Buerger’s disease, Jan., 245 
Bums, x-ray, ulcers of leg from, Jan., 
253 ^ 


Cachexia strumipriva. May, 847 
Calcinosis, May, 868 
Calculus, prostatic, SepL, 1436 
Caj-b^hyd rates in pregnancy, March, 

Carcinoma of prostate. Sept., 1445 
Cardiac diagnosis, missed, July, 1003 
infarction, blood sedimentation rate 
in. Sept., 1547 

insufficiency, early recognition, in 
presence of pregnancy, July, 1059 
neurosis, arrhythmias and, March, 
454 

coronary' thrombosis and, March, 
459 

heart murmurs and, March, 462 
hypertension and, March, 458 
misinterpretation of syTnptom'> 
and signs, March, 461 
neurocirculatory' asthenia and, 
March, 451, 453 

organic heart disease and, March, 
457 

paroxy'smal tachycardia and, 
March, 456 

r(*cognition, March, 449 
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Cardiac neurosis, rheumatic valvular 
heart disease and, March, 457 
treatment, March, 440 
pain, drugs in, July, 1080 

psychoneuroses, March, 450 
rates and rh>i:hms, abnormal, diag- 
nosis and treatment, July, 1033 
rhythms and rates, drugs in, July, 

1081 

Cardio\^cular diseases, diagnosis of, 
simplicity in, July, 959 
drugs in, July, 1073 
syphilitic, serologic tests in, July, 
1021 

treatment of, July, 1023 
phenomena of vitamin B deficiency, 
July, 1231 

system, changes in, from vitamin 
Bi deficiency, May, 743 
Cardiovascular-renal disease, Jan., 

219 

Caries, dental, from vitamin C de- 
ficiency, May, 746 
from vitamin D deficiency, May, 
750 

Catarrhal colitis, Sept., 1470 
jaundice, Sept., 1507 
Cathartics in chronic myocardial 
failure, July, 1079 | 

Celiac disease, Jan., 149 ' 

Central nerv^ous lesion, obesity and, 
Jan., 29 

Cerebral arteries, thrombosis of, Sept., 
1523 

birth palsies, Sept., 1387 
developmental defects, congenital, 
as cause of malnutrition in in- 
fancj', Septl, 1277 
Chemical nephrosis, acute, treatment, 
May, 778 

Chest pain, noncardiac cause, March, 
461 

Child, ners'ous, practitioner’s respon- 
sibility tow'ard, March, 525 
Children, undcmutrition in, July, 1167 
Chlorosis, March, 389 
Cholecystic disease, dyspepsia and. 
^May, 65S 

Circulation, failure of, congestive and 
noncongcstive clinical features. 
3farfh, 481 

Cirrhosis of liver, Sept., 1509 
Coarctation of aorta in children, 
diagnosis, Sept., 1293 
t'olitis, catarrhal. Sept., 1470 
gravis, Sept., 1472 
mucous. Sept., 1465 
spastic, May, 721 
treatment, Max, 731 
suppurative, SepJ., 1472 
ulcerative, Sept., 1470 


Colitis, ulcerative, idiopathic, Sept., 
1472 

treatment, May, 715 
Collapse, March, 489 
causes, March, 494 
combined occurrence of congestive 
heart failure trith, Mo rrh, 498 
treatment, March, 499-508 
Colloid goiter, diffuse, in children, 
Moy, 832 . 

Colon, diseases of, dyspepsia and, M ay, 
662 

functional disorders, May, f2l 
allergy to food and, ^fay, 728 
environment and, May, 726 
etiology, May, 724 
fear of disease and, May, 727 
heredity and, May, 72? 
irregular habits and, May, 729 
laxatives and, ilfay, 728 
physical signs, May, 721 
symptoms, May, 721 
treatment, May, 731 
Irritable, Jw/y, 1107 
case histories, July, 1116-1124 
diagnosis of, July, 1109 
etiology of, July, 1108 
treatment of, July, 1113 
medical affections, Sept., 1461 
Colonic neuroses, July, 1107 
Colsulanyde, Sept., 1449 
Coma, diabetic, prevention of, Jan., 11 
Congenital anomalies as cause of 
malnutrition in infancy, Sept., 
1275 

cerebral developmental defects as 
cause of malnutrition in infancy. 
Sept., U77 

enlargement of verumontanum 
Sept., U28 
^iter, May, 831 

heart disease as cause of malnutri- 
tion in infancy, Sept., 1277 
^^ildren, diagnosis. Sept., 

hemolytic anemia in infancy and 
childhood, March, 401 

of tfiyroid gland, May, 

myxedema, May, 847 
obstre^on at vesical neck, Sept., 

valves of prostate, Sept 1425 
Congestive myocardial failure, cath- 
artiK m , 1079 
digitalis in, 1073 
diuretics in, July, 1077 
morpbne in, July^ 1079 

. sal^ in^ jQyp 

on^unctu^l test for poUlnosis, Jan. 
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Consciousness, temporaiy loss, heart 
disease and, July^ 1010 
Constipation, May^ 691 
diagnosis, May^ 696 
dyspepsia and. May, 664 
in disease, treatment. May, 705 
simple. Sept., 1461 
symptoms. May, 694 
treatment. May, 697 
Convulsions, heart disease and, July, 
1010 

Coronary occlusion, acute, diagnosis 
of, July, 991 
treatment of, July, 997 
hypertension and, July, 1055 
thrombosis, cardiac neurosis and 
March, 459 

Corriran pulse, July, 974 
Cowg^ll formula, July, 1232 
Cretinism, May, 843 
athyreotic, Afay, 843 
Cryptorchism, gonadotropic treat 
ment, Jan., 20/, 212, 213 
Cutaneous lesions from vitamin 
deficiency, May, 739 
manifestations of systemic disease. 
May, 861 

test for pollinosis, Jan., 129 
Cyanosis from sulfanilamide. Sept 
1458 

Cysts, obstructive, at vesical orifice 
Sept., 1428 

of prostate, Sept., 1427 


Defensive neuroses, recognition and 
management, Jan., 271 
Deficiency diseases, dyspepsia and, 
May, 670 

treatment, May, 719 
Dental caries from vitamin C de- 
ficiency, May, 746 
from vitamin D deficiency. Afay 
750 

Dermatitis, food allergy and, Jan., 126 
Dermatology', commonly missed diag- 
noses in. At arch, 621 
Dermatomyositis, Jan., 267 
Dextrocardia in children, diaenosis, 
Sept., 1292 6 » 

Diabetes, acid intoxication in, man- 
agement, Jan., 16 
bronze, May, 863 
early stages, care in, Jan., 15 
emergency program in, Jan., 15 
ferric chloride test in, Jan., 14 
precomatose case, first p)eriod man- 
agement, Jan., 18 
protamine insulin in, March, 417 
renal threshold in, March, 431 
trauma in relation to, March, 441 


Diabetes, treatment, in presence of 
high threshold, Afarch, 432 
of low renal threshold, March, 
436 

Diabetic coma, prevention, Jan., 11 
Diagnosis, pediatric, common errors 
in, March, 535 

Diarrhea, examination of stools and 
rertal disch^es, Afay, 711 
physical examination in, May, 710 
proctoscopic examination, Afay, 712 
roentgenologic examination. May, 
713 

symptoms. May, 709 
treatment. May, 707 
Diarrheal diseases as cause of malnu- 
trition in infancy, Sept., 1282 
Diathermy treatment of chronic gon- 
orrhea in women, Jnly, 1226 
Dj^t hesis, hemorrhagic, from vitamin 
C deficiency. May, 746 
Diet, daily, during pregnancy and 
lactation, March, 560 
during pregnancy and nursing 
period, March, 547 
m chronic arthritis, March, 520 
in heart dise^e, July, 1085 
in obesity, directions for, Jan., 31- 
37 

Digitalis, Eggleston method of ad- 
ministration, Afay, 766 
in congestive myocardial failure, 
July, 1073 

rational use, Afay, 761 
tcmc effects, Afay, 768 
Dinitrophenol in obesity, Jan., 38 
Disability, low back, diagnosis and 
treatment, Afay, 893 
Diuretics in congestive myocardial 
failure, July, 1077 

Drugs, dye, in urinary tract infections, 
Afarch, 602 

formalin-bearing in urinary tract 
I infections, Afarch, 603 

in abnormal cardiac rhythm or rate, 
July, 1081 

in cardiac pain, July, 1080 
in cardiovascular disease, July, 1073 
in chronic arthritis. Afarch, 522 
Driisenfieber, July, 1139 
Ductus arteriosus, persistent, in chil- 
dren, diagnosis, Sept., 1299 
Duodenal stasis, diagnosis, Jan., 169 
dyspepsia and, Afay, 656 
treatment. Jan., 169 
x-ray findings in, Jan., 173 
tumors, dyspepsia and. May, 657 
ulcer, dyspepsia and, A\fay, 652 
Dye drugs in urinary' tract infections, 
Afarch, 602 

Dy'sentery, amebic, Jan., 159 
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D^^sentery, infectious, treatment of, 
May, 718 . . . 

Dyspepsia, add regurgitation and, 
ilfay, 648 

alkalosis and, May, 669 
allergy and, May, 670 
anorexia and, May, 649 
appendidtis and, May, 660 | 

belching and, Afoy, 648 
classification, May, 651 
constipation and, May, 664 
deficiency diseases and, May, 670 
diseases of colon and. May, 662 
of gallbladder and, May, 658 
of nervous system and, May, 668 
duodenal stasis and, May, 656 
tumors and, May, 657 
ulcer and, May, 652 
endocrine diseases and. May, 669 
esophageal ulcer and, May, 651 
esophagitis and, May, 651 
extragastric causes, May, 645 
flatulence and, May, 648 
fullness and, May, 648 
functional, May, 671 
gastrojejunal ulcer and, May, 655 
habit, May, 671 
heart disease and, May, 665 
hepatic disease and, May, 667 
hernia and. May, 665 
intoxications and, May, 669 
intrathoracic disease and. May, 666 
migraine and, May, 670 
nausea and, May, 650 
pain and, ^fay, 646 
pancreatic disease and. May, 661 
pelvic disease and, ^fay, 667 
pregnancy and, ^fay, 669 
psychoneurotic, May, 671 
p>Tosis and, May, 648 
reflex, May, 658 
renal disease and, May, 667 
symptoms, May, 646 
vomitine and, May, 650 
Dyspnea, heart disease and, July, 1005 


Ddkma, obesity and, differentiation, 
Jan., 24 

phenomena of vitamin B deficienc\’ 
July,\2$\ 

pulmonaiy*, heart disease and. Jjdv 
1006 

KggU'i'ton method of administration 
of digitalis, dfay, 766 
Kmaaation, Jan. ’ IS 
l-.mbc»lism. pulmonarv», heart disease 
and, J nly, 100') 

I-mpyima, acute, in children 
13{*7 

I'.ndimir rtfiinism, May, 843, 847 


Endocarditis, bacterial, in children, 
diagnosis, Sept., 1308 
subacute bacterial, July, 1011 
Endocrine diseases, dyspepsia and. 
May, 669 

disturbances of, as cause of mal- 
nutrition in infancy, Sept,, 1279 
I skin manifestations, May, 866 
origin of obesity, Jan,, 27 
treatment of menorrhagia, Juh\ 
1257 

of metrorrhagia, July, 1257 
Enteral infections as cause of mal- 
nutrition in infanc>% Sept., 1282 
Enteritis, regional, treatment, ^[a\\ 
719 

Environment, malnutrition in infancy 
and, Sept., 1288 
Epidermomycosis, Jan,, 249 
Errors, common, in pediatric diag- 
nosis, March, 535 

Erysipelas, sulfanilamide in, Sept., 
1450 

Erythema induratum, Jan., 251 
Eryddiremia, March, 369 
Er^hroblastic anemia, Jan., 97 
Erythroblastosis of newborn, Jan., 112 
Esophageal ulcer, dyspepsia and. May, 
651 

Esophagitis, dyspepsia and, May, 651 
Essentied hypertension, Jan,, 219. 
also Hypertension, essential. 
lipoid histioc^osis, Jan., 100 
pentosuria, July, 1245 
Exercise in chronic arthritis, March, 

in obesity, Jan., 37 
Exophthalmic goiter in children, May, 
835 

Extrasystoles, Jtdy, 1034 


Sept., 


Factitial ulcers of leg, Jan 254 
Fallot, tetralogy of, Sepl., li’oo 
tats in pr^ancy, March, 551 
^^1153^' problems in, July, 

Feme chloride test in diabetes, Jan., 

Fetal death, antepartum, diagnosis 
and management, /on 299 ^ 

Fe^J^ from sulfanilamide; 1458 

•'"Slf.g' -feta. 

Food aUerg>.. /a„’ , 


test, 
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Food, quality of, malnutrition in in- 
fancy and, Sept.^ 1285 
quantity of, malnutrition in infancy 
and, Sept,^ 1283 
Foot, Madura, /a«., 252 
Foramen ovale, patent, diagnosis, 
Sept., 1297, 

Formalin -bearing drugs in urinary 
tract infections, March, 

Foshay^s serum in tularemia, May, 860 
skin test in tularemia. May, 857 
Franconi's treatment of celiac dis- 
ease, Jan., 157^ 

Fullness, dyspepsia and, May, 648 
Functional dyspepsia, May, 671 


Gallbladder, disease of, differential 
diagnosis. Sept., 1492 
dyspepsia and, May, 658 
newer aspects. Sept., 1489 
treatment, Sept., 1498 
Gastro-intestinal diseases, blood sedi- 
mentation test in, SeM., 1548 
phenomena of vitamin B deficiency, 
July, 1230 

tract, changes in, from vitamin Bj 
deficiency, May, 743 
Gastrojejunaf ulcer, d>^pepsia and, 
May, 655 

Gaucher's disease in childhood, Jan., 1 
105 

General practitioner, acute abdomen 
and, July, 1095 

Genito-urinary system, trichomoniasis 
of, Jan., 319 

Glandular fever, July, 1139 
in childhood, Jan., 98 
Glomerular nephritis, acute diffuse, 
treatment, May, 111 
Goiter, adenomatous, without hyper- 
th>Toidism, in children, May, 834 
colloid, diffuse, in children, May, 
832 

congenital, May, 831 
exophthalmic, in children, May, 835 
in children, May, 832 
Gonadotropic treatment of cr>’f>- 
torchism, Jan., 207, 212, 213 
Gonads, diseases, skin manifestations, 
May, 867 

obesity and, Jan., 28 
Gonococcic infection, fever therapy, 
May, 885 

Gonococcus infection of prostate, 
Sept., 1430 

sulfanilamide in, Sept., 1453 
Gonorrhea in women, July, 1221 
acute, July, 1221 
treatment of. July, 1223 
chronic, July, 122-1 ' 


Gonorrhea in women, chronic, treat- 
ment of, July, 1225 
proof of cure, July, 1227 
Gout, Jan., 3 
treatment of, Jan., 7 
Granulocytopenia from sulfanilamide, 
Sept., 1459 

Granuloma fungoides. May, 873 
Granulomatous lesions of intestine, 
treatment. May, 719 
Graves' disease in children. May, 835 
Gynecology, blood sedimentation test 
in, Sept., 1548 


Haas' treatment of celiac disease, Jan., 
157 

Habit dyspepsia, May, 671 
Hagedorn Era, March, 417 
Hay fever, Jan., 129 

and asthma, etiologic relation- 
ship and clinical importance, 
July, 1125 

ionization in, March, 613 
Head injury, effect on behavior and 
personality of chil- 
dren, Sept., 1335-1365 
etiology, Sept., 1347 
prognosis, Sept., 1351 
treatment. Sept., 1352 
Heart action, paroxysmal rapid, dif- 
ferential diagnosis, March, 
478 

physical signs, March, 474 
prognosis, March, 475 
recognition and treatment, 
March, 467 

symptoms, March, 474 
treatment, March, 476 
disease, congenital, as cause of 
malnutrition in infancy, 

1277 

in children, diagnosis, Sept., 
1291 

convulsions and, July, 1010 
diagnosis, missed, July, 1003 
diet in, July, 1085 
dyspepsia and, May, 665 
dyspnea and, July, 1005 
hemiplegia and, July, 1007 
hemoptysis and, July, 1008 
h>"pertensivc, personality study, 
July, 1056 

in children, diagnosis, Sept., 1291 
in pregnancy', Sept., 1407 
occult, Jan., 235 

organic, cardiac neurosis and, 
March, 457 

paroxy'smal attacks of pain in 
arms and, July, 1009 
psychoses and, July, 1007 
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Heart disease, pulmonar>^ edema and, I Hypertension, cardiac neurosi 


July, 1006 

embolism and, Juh\ 1009 
rheumatic, in children, diagnosis, 
Sept., 1303 

vahmlar, cardiac neurosis and, 
March, 457 

temporary loss of consciousness 
and, July, 10 10 I 

failure, congestive, combined oc- 
currence, with collapse and 
shock, March, 498 
in hypertension, pathogenesis, 
July, 1049 

sjnnptoms, July, 1049 
left, hypertension and, July, 1052 


March, 458 

coronary occlusion and, July, lO^.'* 
essential, Jan,, 219 
brain in, Jan., 225 
heart in, Jan., 223 
kidney in, Jon., 229 
nature of, Jan., 221 
treatment of, Jan., 231 
heart failure in, pathogenesis, July, 
1049 

symptoms, July, 1049 
left heart failure and, July, 1052 
right heart failure and, July, 1053 
Hypertensive heart disease, person- 
ality study, July, 1056 

.1 r._ 


right, hypertension and, July, Hyperthyroidism in children, May, 


in essential h>'pertension, Jan., 223 
in senescence, management and 
treatment, May, 755 
murmur, ascites ^^ith, July, 1008 
cardiac neurosis and, March, 462 


sino-auricular tachycardia and, 
March, 470 

skin manifestations, May, 866 
Hypertrophy, congenital, of thyroid 
gland, May, 831 


Hematologic changes in vitamin B | Hypogonadism, prostate and, !^ept., 


deficiency, July, 1231 
Hematuria, significance, May, 787 
Hemiplegia, Sept., 1523 I 

heart disease and, July, 1007 
Hemochromatosis, May, 863 
Hemol>^ic anemia, acute, from sul- 
fanilamide, Sept., 1459 
congenital, in infancy and child- 1 
hood, March, 401 I 

Hemophilia, March, 375 1 

diagnosis, March, 377 
prognosis, March, 379 ' 

symptoms, 3farc^, 376 
treatment, March, 380 
Hemoptysis, heart disease and, Juh 

ms 

Hemorrhage, intracranial, as cause of 
malnutrition in infanc\’, Sept., 1278 


1423 

Hypotension, acute, Sept., 1513 
orthostatic. Sept., 1519 
Hypothyroidism in children, May, 843 
Hysterical aphonia, diagnosis, Julv, 
1211 

, malingering in, July, 1211 
treatment, 1211 


Icterus gravis neonatorum, Jan., 112 
Idiopathic ulcerative colitis. Sept 
1472 ^ ' 

Inanition, Jan., 75 
classification of, Jan., 82 
incomplete, Jan,, 75 
insulin in, Jan., 85 
treatment of, Jan., 85 


Hepatic di^se, Tronic, diffuse, S.pi., Infant feeding, problems in, July 1153 


dyspepsia and, May, 667 
insufficiency, functional tests of 
Sept., 1505 

Hernia, dyspe-psia and. Max, 665 
Hisi^ytoris, essential lipoid, Jan., 

Hodgkin's di^^ease, prognosis, March 
3oi ^ 

treatment, 3farr;j, 361 
Home, management of chronic ar- 
thritis in, March, 511-524 
Hyperplasia of prostate, Sept,, 1440 
Hvp.rt.nNon. angina pectori? and. 
.h<iy, 10>4 

rr.rdlnr asthma and, Julx, 1052 


Infeaioiw, blood sedimentation rate 
m, Sept., 1545 

enteral, as rause of malnutrition in 
infancy, Sept., 1282 
froi^ vitamin A deficiency, May, 

ol nasal ac^sory sinuses in chil- 
dren, 5 e/.A, 1323 
diagnosis, Sept., 1329 
treatment, Sept. I337 

unnaiy-, May, 797 ^ 

tract, treatment, March, 593 
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Infectious dysenter>% treatment, May, 
718 

mononucleosis, acute, July, 1139 
in childhood, Jan,, 98 
ulcers of leg, Jan., 248 
Inflammation, blood sedimentation 
rate in, Sept,, 1545 
of muscles, Jan., 265 
of prostate, Sep!., 1430 
of thyroid gland in children, May, 
851, 852 

Injuries, head, effect of, on behavior 
and personality of 
children, Sept., 1335- 
1365 

etiology, Sept., 1347 
prognosis, Sept., 1351 
treatment, Sept., 1352 
of prostate, Sept., 1429 
Insulin in inanition, Jan., 85 
Interauricular ^ptal defects in chil- 
dren, diagnosis, Sept., 1297 
Interventricular septal defects in 
children, diagnosis, Sept., 1297 
Intestine, granulomatous lesions, 
treatment, May, 719 
tuberculosis of, treatment, May, 718 
Intoxications, dyspepsia and, May, 669 
Intracranial hemorrhage as cause of 
malnutrition in infancy. Sept., 1278 
Intracutaneous test for pollinosis, 
Jan., 132 

Intrathoradc disease, dyspepsia and, 
May, 666 

Ionization in hay fever, March, 613 
in vasomotor rhinitis, March, 613 
Iron deficiency in girls, March, 389 
Irritable colon, Jmy, 1107 

case histories, July, 1116-1124 
diagnosis, July, 1109 
etiology, July, 1108 
treatment, July, 1113 


Jauxdice, catarrhal, Sept., 1507 
liver disease and, Sept., 1502 
simple, 5r/>/., 1507 

Joints, diseases of, blood sedimenta- 
tion rate in, Sept., 1547 


IOdn'ev, disease of, dyspepsia and, 
May, 667 

function of, tests for, Jan., 281 

clinical application, Jan., 281, 
290 

Fishberg s, Jan., 2S6 
Mosenthal's, Jan., 287 
phenolsulphonphthalcin, Jan , 1 
289 

ph>’siologic aspects, Jan., 2S4 ( 


Kidney, function of, tests for, urea 
clearance, Jan., 288 
concentration, Jan., 285 
in essential hypertension, Jan., 229 

Lactoflamne, Jnty, 1238 
La^v, Nasse, March, 375 
Leg, ulcers of, chronic, treatment, 
Jan., 241 

Letterer-Siwe's disease in childhood, 

Ja7i., 106 

Leukemia, March, 349 
acute (mj^eloblastic), March, 357 
aleukemic, in childhood, Jan,, 107 
diagnosis, March, 349 
in childhood, diagnosis and s^^np- 
toms, Jan., 89 
in newborn, Jan., 110 
lymphatic, March, 357 
chronic, March, 354 
monocytic, Jan., 90 
myelogenous, aleukemic, March, 353 
chronic, March, 349 
nonleukemic conditions simulating, 
Jan., 91 

prognosis, March, 349 
stem-cell, Jan., 90 
treatment, March, 349 
Lipoids in pregnancy, March, 551 
Liver, acute diffuse disorders. Sept., 
1507 

changes in size, shape and con- 
sistency, Sept., 1504 
cirrhosis of. Sept., 1509 
diseases, diagnosis, Sept., 1501 
dyspepsia and, May, 667 
jaundico and, Sept., 1502 
Low back disability, diagnosis and 
treatment, May, 893 
Lymphatic leukemia, March, 357 
chronic, March, 354 
Lymphoblastoma, March, 357; May, 

873 

alcukcmicum, March, 357 
Lymphopathia venerea, .Sept., 1476 


MaclEaN' and de Wesselow’s urea 
concentration test, Jan., 285 
Madura foot, Jan., 252 
Maduromycosis, Jan., 251 
Mai perforans. Jan., 250 
Maladie de Roger, fliagnosis. Sept , 
1297 

Malaria, leukemia in childhood and, 
differentiation, Jan., 106 
Malignant disease of thyroid gland 
in children, .May, 852' 
neutropenia in childhood, Jan , 105 
ulcers of leg, Jan., 252 
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MaUngering in hysterical aphonia, 
My, 1211 

Malnutrition, acute destructive weight 
loss and, Jan., 44 
changes in weight and, /an., 42 
chronic destructive weight loss and, 
Jan,, 48 

in infanc>% causes, Sept., 12/5 
nondestructive weight loss and, 
Jan., 43 

treatment of, /an., 41 
vitamin Bj and Bi deficiency and, 
Jan., 53, 54 

\ntamin C deficiency and, Jan., 

57 

Mastoiditis as cause of malnutrition 
in infancy, Sept., 1280 
sulfanilamide in. Sept., 1451 
Mediastinal enlargements in leukemia 
in childhood, Jan., 101 
Medicine, internal, allergic manifes- 
tations and, interdependence, Sept., 
1565 


Moscnthal's concentration-dilution 

renal function test, Jon., 287 
Mucous colitis, aSc/?/., 1465 
Multiple neuritis vitamin dr- 
ficiency, May, 742 
sclerosis, course, Marchj 584 
diagnosis, March, 577 
etiolog>% March, 585 
pathology" in relation to symp- 
tomatology% March, 577 
precipitating factors, March, 582 
prognosis, March, 584 
spinal fluid in, March, 583 
treatment, outlook for, March, 
577, 587, 588 

Murmurs, apical systolic, in rheu- 
matic heart disease, Sepu, 1303, 
1307 

heart, cardiac neurosis and, March, 
462 

Muscles, inflammation of, Jan., 265 
Mycosis fungoides, March, 356 
Myeloblastic leukemia, acute, March, 


Meningitis, otitic, Sept., 1313 
diagnosis, Sept., 1314 
streptococcic, sulfanilamide in, Sept., 
1450 

Meningococcus infections, sulfanilam- 
ide in, Sept., 1452 

Menopause, problems of, May, 929 | 

sino-auricular tachycardia and, 
3farc//, 470 
surreal, March, 563 

biologic considerations, March, 
570 

conscrv'ation of oN^aries, March, 
573 

patholog>% March, 568 
radium and, March, 563 
roentgen ray and, March, 564 
s>Tnpioms, MorcJi, 566 
treatment, March, 571 
Menorrhagia in adolescent, treatment 
July, 1253 


357 

Ivl^^elogenous leukemia, aleukemic, 
March, 353 
chronic, March, 349 
Myelosis, aleukemic, March, 354 
Myocardial failure, congestive, cath- 
artics in, Jnly, 1079 
digitalis in, July, 1073 
diuretics in, July, 1077 
morphine in, July, 1079 
salts in, July, 1079 
Myocarditis, chronic, July, 1057 
Myositis, Jan., 265 
ossificans, Jan., 268, 269 
primary suppurative, Jan., 266 
treatment of, Jan., 270 
Myxedema in children, May, 843, 847 
obesity and, differentiation, Jan., 

, skin manifestations, May, 866 


Menstrual irregularities, functional, 
treatment, 31a y, 909 
Mctal>olic disturbances, skin manifes- 
tations, .Vqv, 866 

Metrorrhagia in adolescent, treat- 
ment, Juh\ 1253 

Migraine, allergic factors in, Jan. 123 
13Q I 

<lyspej'>sia and, May, 670 
MiniTaK in pregnanc>\ March, 553 
MoU^ on leg, Jan., 252 
Monocya^ic leukemia, Jan., 90 
Mononurleosis, acute infectious. Jul\ 

1 13U ' ' 

in childhood, Jan., 98 
Morphine in congestive mvocardial 
tailure, July. 1079 

vou : 1—1 03 


Nasal accessory sinuses in children 
infection of, Sept., 1323’ 
diagnosis, Sept., 1329 
treatment. Sept 1331 
isasse law, March, 375 
N>usea, dyspepsia and, May, 650 
Needle, thoracentesis, technic for in 
troduang, July, 1201 
Aeonatal struma, May 831 
Nephritis, acute, in ch’ndren, compli- 
cations, Sept., 1379 
treatment, Sept., 1379 
treatment, May, 772 
chronm, treatment. May 779 
"i^edema, treatment. May, 780, 
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Nephritis, chronic, without edema, 
May\ 785 

glomerular, acute diffuse, treat- 
ment, May^ 772 
treatment, May^ 771 
Nephrosis, acute, treatment, May, 778 
Nervous child, practitioner’s respon- 
sibility toward, March, 525 
system, central, obesity and, Jan., 
29 

diseases of, dyspepsia and, May, 
668 

Neuritis, multiple, from vitamin Bi 
deficiency, May, 742 
Neurocirculatory asthenia, March, 471 
cardiac neurosis and, March, 451, 

453 . - o 

Neurologic phenomena of vitamin B 
deficiency, July, 1231 
Neurosis, cardiac, arrhythmias and, 
March, 454 

coronary thrombosis and, March, 
459 

heart murmurs and, March, 462 
hypertension and, March, 458 
• misinterpretation of symptoms 
and signs, March, 461 
neurocirculatory asthenia and, 
March, 451, 453 

organic heart disease and, March, 
457 

paroxysmal tachycardia and, 
March, 456 

recognition, March, 449 
rheumatic valvular heart disease 
and, March, 457 
treatment, March, 449 
colonic, July, 1107 
defensive, reco^ition and manage- 
ment, Jan., 271 

worry, recognition and manage- 
ment, Jan., 271 

Neurotic patient, recognition and 
management. Sept., 1553 
Neutropenia, malignant, in childhood, 
Jan., 105 

Newborn, er>n:hroblastosis in, Jan., 
112 

leukemia in, Jan., 110 
Niemann-Pick disease, Jan., 100 
Night blindness from vitamin A de- , 
ficienc>% May, 739 

Nursing period, diet during, March, 
547 


Obesity, Jan., 23 
adrenals and, Jan., 28 
central nerv'ous system and, Jan., 29 
defective water and salt metaboli-m 
and, Jan., 29 


Obesity, diagnosis of, Jan,, 24 
diets in, directions for, Jan,, 31-37 
endocrine origin, Jan., 27 
gonads and, Jan., 28 
ovaries and, Jan., 28 
pituitary dysfunction and, Jan., 28^ 
thyroid hypofunction and, Jan., 27 
treatment of, Jan., 29 
dietary, Jan., 29 
dinitrophenol medication, Jan., 38 
exercise, Jan., 37 
thyroid medication, Jan., 37 
v’Bter allo\\'ance, Jan., 37 
Occult diseases, blood sedimentation 
rate in, Sept., 1548 
heart disease, Jan., 235 
Occupational therapy in chronic ar- 
thritis, March, 522 
Orthopedic aids in chronic arthritis 
March, 517 

Orthostatic hypotension, Sept., 1519 
Osteomalacia from vitamin D defi- 
ciency, May, 750 

Osteomyelitis, sulfanilamide in. Sept., 
1451 

Osteoporosis from \dtamin D defi- 
dency, May, 750 
Otitic meningitis. Sept., 1313 
diagnosis, Sept., 1313 
Otitis media as cause of malnutrition 
in infancy, Sept., 1280 
sulfanilamide in, Sept., 1-^S\ 
Ovaries, conservation of, in surgica 
menopause, March, 573 
obesity and, Jan., 28 


Pain, abdominal, low-grade, in chil- 
dren, diagnosis of causes, Sept-, 
1373 

cardiac, drugs in, July, 1080 
chest, noncardiac cause, March, 461 
dyspepsia and. May, 646 
Palsies, progressive birth, Sept., 
Pancreas, diseases, skin manifesta- 
tions, May, 867 

Pancreatic disease, dyspepsia and, 
May, 661 

Pancreatitis, May, 675 
Para - amino - benzene - sulfonamide, 
Sept., 1449 

Parenteral infections as cau>e of mal- 
nutrition in infancy, Sept., 1280 
Paroxysmal attacks of pain in arm^. 
heart disease and, July, 1009 
rapid heart action, differential diag- 
nosis, March, 478 
ph>^ical signs, .March^ 4/4 
progno-iis, .March, 47? 
recognition and treat m»*ni, 
.March, 467 
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Paroxysmal rapid h^rt action, symp- 
toms, March, 474 ^ 
treatment, March, 476 
tachycardia, March, July, 1037 
cardiac neurosis and, March, 456 
PaiT^'^’s disease in children, May, 835 
Patent foramen ovale, diagnosis, S^pt,, 

1297 

Pediatric diagnosis, common errors m, 
March, 535 

Pellagra from vitamin G (Bj) defi- 
ciency, May, 752 

Pelvic disease, dyspepsia and, 3fay, 

667 

Pentosuria, essential, July, 1245 
Pericarditis, July, 1007 

in children, diagnosis, Sept., 1309 
Peritonsillar abscess, sulfanilamide in, 
SepL, 1451 

Pernicious anemia, March, 333 
diagnosis, March, 333 
familial incidence, March, 338 
prognosis, March, 343 
treatment, March, 339 
Persistent ductus arteriosus in chib 
dren, diagnosis, Sept., 1299 
Pertussis, leukemia and, differentia- 
tion, Jan., 91 
Pfeiffer’s disease in childhood, Jan., 98 
Phagedenic ulcers, treatment of, Jan., 
243 

Phenolsulphonphthalein test of renal 
function, Jan., 289 
Photosensitization, 3fay, 869 
Phthi6iolog;>^ blood sedimentation 
rate in, Sept., 1546 

Physical therapy in chronic arthritis, 
March, 515 

Pigmentation, disorders of, May, 862, 
863 

Pistol-shot pulse, July, 974 
Pituitary’ dysfunction, obesity and, 
differentiation, Jan., 28 
gland, diseases, skin manifestations, 
3fay, 867 

Pneumococcus infections, sulfanilam- 
ide in. Sept., 1452 

Pneumonia in children, treatment 
Jan., 191-205 

MTum treat mem, Sept., 1481 
Pneumothorax, arlihaal, contraindi- 
cations, July, 1200 
danger signals, July, 1206 
mdi^tions for terminating, July, 

management of, July, 1207 
txuhologic considerations, July, 
1 1^7 

P^yriologic considerations, July, 
nv of apparatus, July, 1204 


Pneumothorax, indications for and 
technic of, July, 1193 
Elective, July, 1190 
Pollen disease and asthma, Jan., 122. 
137 

and migraine, Jan., 123 
I Pollinosis, Jan., 129 
1 methods of testing for, Jan., 131 
treatment of, Jan., 133 
Polycythemia vera, March, 369 
Polymyositis haemorrhagica, Jan., 268 
Practitioner, general, acute abdomen 
and, July, 1095 

Pregnancy, anemias of, diagnoris, 
July, 1185 

treatment, July, 1185 
blood sedimentation rate in, Sept., 
1544 

diet during, March, 547 
dyspepsia and, May, 669 
early recognition of cardiac insufh- 
ciency in, July, 1059 
heart disease in. Sept., 1407 
Premature heart beats, July, 1034 
Priessnitz in pneumonia, Jan., 196 
Prontylin, Sept,, 1449 
Prostate, abnormalities of, Sept., 1423 
adenomatous enlargement, Sept., 
1440 

anatomical considerations, Sept., 
1417 

calculus of, Sept., 1436 
cardnoma of, Sept., 1445 
congenital valves. Sept., 1425 
cysts of. Sept., 1427 
gonococcus infection, Sept., 1430 
hypogonadism and. Sept., 1423 
infection of, with tubercle bacillus 
Sept., 1454 

inflammations of, Sept., 1430 
injuries of. Sept., 1429 
irre^ar devdopment, Sept., 1424 
nietnods of examination. Sept., 1420 
obstruction of, Sept., 1438 
rectal examination, Sept., 1421 
sexual abnormalities and ' Sept., 1428 


Prostatitis, Trichomonas, Jan 319 

'CS jli" “ 

5-'' 

Pseudoleukemia, March 
Pseudo-ulcer syndrome. /a,, 179 

"rs, S'™ <■> 

"isr’ SS'S'S,. 
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Psychotherapy in chronic arthritis, 
March, 523 

Puerperal fev^r, sulfanilamide in, Sept., 
1451 

Pulmonary edema, heart disease and, 
July, 1006 

embolism, heart disease and, July, 
1009 

Pulse, Corrigan, July, 974 
pistol-shot, July, 974 
Pyelitis as cause of malnutrition in 
infancy, Sept., 1281 
persistent, of children, diagnosis, 
May, 805 

treatment. May, 803 
Pyrosis, dyspepsia and, May, 648 


Rachitic rosary. May, 749 
Radium, surgical menopause and, 
March, 563 

treatment of menorrhagia, July, 
1259 

R as h from sulfanilamide. Sept., 1458 
Raynaud’s disease, Jan., 245 
Rectal examination of prostate. Sept., 
1421 

Reflex dyspepsia. May, 658 
Regional enteritis, treatment, May, 719 
Renal, ^e also Kidney. 
disease, dyspepsia and. May, 667 
threshold in diabetes melHtus, 
March, 431 

normal, for surar, March, 427 
Rest in chronic arthritis, March, 512 
Reticulo-endotheliosis in childhood, 
Jan., 106 

Rheumatic fever, blood sedimentation 
rate in. Sept., 1547 
heart disease in children, diagpaosis. 
Sept., 1303 

\^lvular heart disease, cardiac neu- 
rosis and, March, 457 
Rhinitis, vasomotor, ionization in, 
March, 613 

Rickets from vitamin D deficiency, 
May, 749 

Rider’s bone, Jan., 269 
Riedel’s disease in children, May, 852 
Ringworm of foot, Jan., 249 
Rodent ulcer of leg, Jan., 252 
Rose cold, Jan., 129 
fever, Jan., 129 


S.AirVAJiY gland enlargement in leu- 
kemia in childhood, Jan., 102 
Salts in chronic mvocardial failure, 
Jidy, 1079 

Scarle't fever, sulfanilamide in, Sept., 
1451 


' Schick and Warner’s treatment of 
celiac disease, Jan., 158 
Sclerosis, multiple, March, 577. See 
also Multiple sclerosis. 

Scratch testing for pollinosis, Jan., 131 
Scurvy from vitamin C defidency, 
May, 745 

Sedimentation test, blood, in clinical 
medicine, Sept., 1537 
in disease, variations in, Sept., 
1544 

Selective pneumothorax, July, 1196 
Semistarvation, Jan., 75 
Senescence, heart in, management and 
treatment. May, 755 
Sepsis, leukemia in childhood and, 
differentiation, Jan., 93, 104 
Septal defects, interauricular, in chil- 
dren, diagnosis. Sept., 1297 
interventricular, in children, diag- 
nosis, Sept,, 1297 

Septicemia, streptococcic, sulfanilam- 
ide in. Sept., 1450 
Serologic tests in syphilitic cardio- 
vascular disease, July, 1021 
Serum, Foshay's, in tularemia, May, 
860 

treatment of pneumonia, 1481 
in children, Jan., 204 
Sexual abnormalities, prostate and. 
Sept., 1428 

Shock, March, 489; Sept., 1521 
causes, March, 494 
combined occurrence of congestive 
heart failure vdth, March, 498 
treatment, March, 499-508 
Sign, Broadbent’s, July, 975 
Sino-auricular tachycardia, March, 46/ 
hyperthyroidism and, March, 470 
menopause and, March, 470 
Sinus arrhythmia, July, 1033 
Sinuses, nasal accessory, in children, 
infection of. Sept., 1323 
diagnosis. Sept., 1329 
treatment. Sept., 1332 
Skin diseases, commonly missed diag- 
noses in, March, 621 
manifestations of systemic disease, 
May, 861 

test, Foshay’s, in tularemia, May, 

857 

Spastic colitis. May, 721 
treatment, May, 731 
Spinal fluid in multiple sclerosis, 
March, 583 

Splenohepatomegaly, nonlipoid, 
childhood, Jan., 106 
Sporotrichosis of leg, Jan., 2S2 
Stasis, duodenal, Jan., 169, 173 
dyspepsia and. May, 656 
Stem-cell leukemia, Jan., 90 
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Stramid, SepL, 1449 
Strawberry vagina, Jan., 313 
Streptocidc, 1449 

Streptococcic meningitis, sulfanilam- 
ide In, SfpKf 1450 
septicemia, sulfanilamide in, Sept.^ 

1450 

tonsillitis, sulfanilamide in, Scpt.,^ 

1451 

Streptococcus viridans, infection from, 
sulfanilamide In, Sept., 1452 
Struma in children, May, 832 
neonatal, May^ ^1 
Subacute bacterial endocarditis, Jnl}\ 
lOU 

Subcutaneous injection test for pol- 
Unosis, /an., 132 

Sugar, normal renal threshold for, 
March, 427 

Sulfamidyl, Sept., 1449 
Sulfanilamide, discontinuance of 
treatment, Sept., 1457 
in infections, Sept., 1449 
in otitic meningitis, Sepl., 1316 
method of treatment with, Sept., 
1453 

mode of action, Sept,, 1457 
toxic effects, Sept., 1457, 1459 
Sulfonamid P, Sept., 1449 
Suppurations, blood sedimentation 
rate in, Sept., 1545 
Suppurative colitis, Sept., 1472 
myositis, primary, Jan., 266 
Suprarenal glands, diseases, skin mani* 
festations, May, 867 
Surgical menopause, Afarcli, 563. See 
also j\fe}iopause, snrgical. 
shock, Sept., 1521 
Syncope, 3farch, 481, 485 
treatment, Afarch, 488 
S> 7 >hilis as cause of malnutrition in 
infanev', Sept., 1281 
in infants, treatment, Sepl., 1397 
latent. May, 875 
treatment, May, 875 
Syphilitic aortitis diagnosis, July, 1013 
pathologic phvsiolog^% Jtdy, 1015 
(natment, July, 1013, 1026 
uncomplicated^ prevention of. 
July, 1023 

r.inliovascular disease, serologic 
tests in, July, 1021 
trcatincnt, July, 1023 
'^A'^K'niic disease, cutaneous manifes- 
tanons, May, 861 

M'^toUc murmur, apical, in rheumatic 
hoart d\seas<*, Sept., \505, 1307 


Tachycardia, simple, March^ 467 
sino-auricular, March, 467 

hyperthyroidism and, Afnrcn, 4i0 
menopause and, 3farch, 470 
ventricular, il/arc/i, 476 
with or without presence of arrhyth- 
mia, July, 1005 ^ 

Test, blood sedimentation, in clinical 
medicine, 1537 
in disease, variations in, Sept., 
1544 

methods for determining, Sepl., 
1538 

Tetany from vitamin D deficiency, 
Jlfay, 750 

Tetralogy'' of Fallot, Sept., 1300 
Thoracentesis needle, technic for in- 
troducing, July, 1201 
Thrombo-angiitis obliterans, Jan., 245 
Thrombosis, coronary, cardiac neu- 
rosis and, March, 459 
of cerebral arteries, Sept., 1523 
Thyreotoxicosis in children, May,, 835 
Thyroid gland, congenital hyper- 
trophy, May, 831 
diseases, in children, May, 827 
inflammation, in children, May, 
851, 852 

malignant disease, in children, 
May, 852 

hypofunction, obesity and, Jan., 27 
medication in obesity, Jan., 37 
Tissue culture of blood in leukemia in 
childhood, Jan., 115 
Tonsillitis, streptococcic, sulfanilam- 
ide in, Sept., 1451 

Toxic nephrosis, acute, treatment 
May, 778 

Transfusion, blood, in pneumonia in 
children, Jan., 203 


i \rinr\KMA, paroxA-smal, March 
-1*2. /uty, 1037’ 

c.irciiac neurosis and, March, 456 


Trauma in relation to diabetes, March 
441 * 

Traumatic ulcers of leg:, treatment. 

Jan., 244 ' 

Trichomonas prostatitis. Jan ^10 
321 ' ^ » 

urethritis, Jan., 321 
\^ginitis, recurrent, Jan. 323 
treatment, Jan., 314 

f' .y 

»' p™>- 

Tuberculosis as cause of 

in infancy, SeT,Xm^'°^ 

diagnosis, May, 855 
treatment, May, 859 
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Ulcerative colitis, Sept., 1470 
idiopathic, Sept., 1472 
treatment, May, 715 
Ulcers, anemic, of leg, treatment, Jan., 
244 

duodenal, dyspepsia and, May, 651 
esophageal, dyspepsia and, May, 
651 

factitial, of leg, Jan., 254 
gastrojejunal, dyspepsia and, May, 
655 

infectious, of leg, Jan., 248 
malignant, of leg, Jan., 252 
of leg, chronic, treatment of, Jan., 
241 

from x-ray burns, Jan., 253 
in peripheral vascular diseases, 
Jan., 244 

phagedenic, treatment of, Jan., 243 
rodent, of leg, Jan., 252 
traumatic, of leg, treatment, Jan., 
224 

varicose, treatment of, Jan., 241 
venereal, of leg, Jan., 253 
Undernutrition, Jan., 75 
in children, July, 1167 
Urea clearance test, Jan., 288 

concentration test, Maclean aiul 
de Wcssclow’s, /an., 285 
Urethritis and prostatitis, IVicho- 
monas, Jan., 321 
Urinary infections. May, 797 
tract infections, treatment, March, 
593 

lesions of, froni^ vitamin A defi- 
ciency, May, 739 

Urogenital symptoms, psychogenic 
sensory and functional, July, 1177 
Urticaria and asthma, food allerg>' 
and, Jan., 124 


Vaccines in chronic arthritis, March, 
521 

Vagina, stra\vberr>', Jan., 313 
X'aginal discharge, persistent, diag- 
nosis and treatment, Jan., 307 
\ aginitis caused by yeasts, treatment, 
Jan., 317 

Trichomonas, recurrent, Jan., 323 
treatment of, /an., 314 
Valvular heart disease, rheumatic^ 
cardiac neurosis and, March, 457 
lesions in children, diagnosis, Sept., 
1295 

Varicose ulcers, treatment of, Jan., 
241 \ 

X'ascular disea^^es, peripheral, ulcera- 
tions in, Jan., 244 

Vasomotor rlnniti'', jonizalion in, \ 
March, ^>13 ^ 


Venereal ulcers of leg, Jan., 253 
Ventricular failure, left, March, 483 
right, March, 483 
tachycardia, March, 476 
Verumontanum, congenital enlarge- 
ment, Sept., 1428 

Vesical neck, congenital obstruction 
at, Sept., 1424 
obstruction at, Sept., 1438 
orifice, obstructive c>'sts. Sept., 
1428 

Vitamin A deficiency, diagnosis. May, 
740 

diseases due to, May, 738 
treatment. May, 741 
in children’s diets, Jan., 64 
B deficiency, cardiovascular phe- 
nomena, July, 1231 
clinical manifestations, Jnly, 

1230 

edema phenomena, July, 1231 
gastro-intestinal phenomena, 
July, 1230 

hematologic changes in, July, 

1231 

neurologic phenomena, July, 
1231 

practical aspects, July, 1229 
rc*quircments for, July, 1232 
sources of, July, 1234 
B,, July, 1237 

deficiency diagnosis, May, 743 
diseases due to, May, 742 
prevention. May, 744 
treatment, May, 744 
in children’s diets, Jan., 67 
Bj and Bj deficiency, malnutntion 
and, Jan., 53, 54 
(' deficiency, diagnosis, A/f/y, 74/ 
diseases due to, May, 745^ 
malnutrition and, Jan., 57 
prevention, May, 748 
treatment, May, 749 
in children’s diets, Jan., 69 
\) deficiency, diagnosis, May, 750 
diseases due to, May, 749 
prevention. May, 751 
treatment, May, 751 
in children's diets, Jan., 71 
E in children’s diets, Jan , 72 
(/ (BiJ deficiency' diseases due to, 
May, 752 

treatment, ^^ay, 753 
G (P, Hz) in children’s diets, Jan , 

68 

deficiency' diseases, May, 737 

'itamins in pregnancy, March, 

558 

UMr of, in children's diets, Jan., 6) 
itavose, July, 1237 
o mi ting, dyspepsia and, May, 6^ > 
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Von Jaksch’s anemia infantum pseudo- 
leukaemica, Jan., 95 
Vulvovaginitis, Jan., 308 

Water allow’ance in obesity, Jan., 37 
Weight, changes in, malnutrition and, 
Jan., 42 

loss, acute destructive, malnutri- 
tion and, Jan., 44 
chronic destructive, malnutrition 
and, Jan., 48 

nondestructive, malnutrition and, 
Jan., 43 

WorT>" neuroses, recognition and man- 
agement, Jan., 271 


XANTHo>tA, illay, 808 
Xeroderma pigmentosum, 3/ay, 870 
Xerophthalmia from vitamin A defi- 
ciency, May, 739 

X-Ray burns, ulcers of leg from, Jan., 
253 

findings in duodenal stasis, Jan., 
173 

surgical menopause and, March, 504 
treatment of menorrhagia, July, 
1259 

of metrorrhagia, July, 1259 

Yeasts, vaginitis caused by, treat- 
ment, Jan., 317 
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CLINIC OF DR. R. GARFIELD SNYDER 
Hospital por the Ruptured and Crippled 


THE ARTHRITIS PROBLEM 

1. A brief sketch explaining the reasons for the renewed 

interest in arthritis. 

2. The American viewpoint on classification. 

3. A discussion of the classification and treatment of 

arthritis of unknown etiology. 


Arthritis is a disease that has eidsted since the time of 
prehistoric man. In spite of the fact that it is probably more 
common than tuberculosis, heart disease, or cancer, it received 
but scant attention from the medical profession until com- 
paratively recently. This lack of interest can be explained 
by the fact that arthritis is not a contagious disease, and is 
seldom fatal. Seventy per cent of the cases are chronic in 
character, and usually so insidious in onset that even the pa- 
tient is loath to take his symptoms seriously. Inaccurate clas- 
sification. lack of exact knowledge of etiology, and the poor 
results of treatment have long been discouraging factors in all 
efforts to conquer this disease. 

The first serious organized efforts to study arthritis were 
instigated by some of the leading European governments be- 
cause of the enormous and continued expense of treating this 
group of patients among the war veterans. In this country 
renewed interest in this problem was due largely to pressure 
exerted by the insurance companies whose main interest lay in 
vhortening the period of disability of the sufferers from this 
disease. 


Tlic pioneer work of stimulating renewed interest on thf 
part of the medical profession in the subject of chronic ar 
thntis in ihi.= country- was done by Dr. Ralph Pemberton anc 
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Dr. Robert B. Osgood, who did the major work of launching 
the American Society for the Study and Control of Rheu- 
matism and Arthritis. For the past four years annual meetings 
have been held in conjunction with those of the American 
Medical Association. These meetings serve as a center where 
all available information on arthritis can be discussed and 
critically evaluated. As a result, the subject has been con- 
siderably clarified and to some degree simplified. Although 
much progress has been made, there are still considerable dif- 
ferences of opinion on the classification, etiology and treat- 
ment of chronic arthritis. 

For the past three years, the American and English litera- 
ture on arthritis has been reviewed annually by the reviewing 
committee of the society. This has entailed an enormous 
amount of work on the part of the members of the committee. 
For the year 1935 alone over 600 publications had to be re- 
viewed. Dr. Philip S. Hench and his committee deserve much 
credit for their untiring efforts to make these reviews compre- 
hensive as weU as justly critical. Anyone interested in the 
subject of arthritis can now be thoroughly informed on the 
important American and English literature by reading these 
excellent abstracts as they appear annually in the Annals of 
Internal Medicine. For the year 1936 the review will cover 
French and German literature as well. 

It is now generally recognized that chronic arthritis is per- 
haps the most important economic problem that chronic disease 
presents. The previous, almost universal lack of attention to 
it was due partly to the confusing and discouraging differences 
of opinion regarding almost every phase of diagnosis and treat- 
ment of this malady. It has now been amply demonstrated, 
however, that in well-organized clinics a large proportion of 
chronic arthritis cases can be benefited by efficient and sys- 
tematic treatment. In general from 50 to 75 per cent of the 
patients can be helped in some degree by proper treatment. 

CLASSIFICATION 

Up to now the complexity of the subject has made it seem- 
ingly impossible to arrive at a universally accepted classifica- 
tion of chronic arthritis. This is regrettable because it makes 
difficult the accurate comparison of the results of treatment 
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achieved in the various clinics of tins country' \vith the rcaults 
obtained in the European clinics. _ _ 

The following classification was compiled by the reviemng 
committee of the American Committee for the Control of 
Rheumatism and will be utilized to a large extent in the present 
discussion of this subject: 

1. Diseases of joints related to trauma. 

2. Diseases of joints due to infection of known t>T3c: 

(а) Gonorrheal arthritis. 

(б) Tuberculous arthritis. 

(c) “Tuberculous rheumatism.” 

(tf) Pneumococcal arthritis. 

(f) Scarlatinal arthritis; postscarlatinal rheumatism. 

(/) SMihilitic diseases of joints. 

(g) Undulant fever. 

{h) Haverhill fever; er\"thema arthriticum epidemicum. 

(i) Septic (purulent) arthritis. 

(;) Arthritis of subacute bacterial endocarditis. 

{k) Meningococdc arthritis. 

3. Rheumatic fever. 

4. Chronic arthritis of unknomi etiolog;>': 

(fl) Atrophic arthritis (rheumatoid, proliferative or infectious). 

{b) H>T5ertrophic arthritis (osteo, degenerative or senescent). 

(c) Backache and sciatica. 

{d) Spondylitis; 

1. Atrophic and h>"pertrophic types. 

2. The “facet sjmdrome.” 

5. Gout and gouty arthritis. 

6. Hemophilic arthritis. 

7. Psoriatic arthritis, 

S. •■Allergic,” ‘‘metabolic,” and “endocrine arthritis.” 

9. Disease of muscles and fibrous tissues. 


This classification is the one agreed upon by the reviewing 
committee; it does not necessarily represent the personal vietvs 
of all members of the committee or of all the members of the 
American Society for the Study and Control of Rheumatism 
and Arthritis. This classification is admittedly not entirelv 
satisfactory to all, but it is the best that has been devisS to 

The confusion in regard to classification is generallv in 
relation to dassifjnng accurately atrophic and W i 
rtich. plus te of the 

.thou, -5 per cent of the cases that the general'^ra^ioneHs 
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most likely to be called upon to treat. Because of its practical 
importance, it is with the group of arthritis of unknown etiology 
that this paper will primarily concern itself. 

Atrophic and hypertrophic forms of chronic arthritis are 
diseases of unknown etiology. The synonyms most commonly 
used are rheumatoid for the atrophic form, and osteo-arthritis 
for the hypertrophic form. The writer prefers these terms for 
reasons which wiU be stated later in the paper. In rheumatoid 
arthritis, which occurs mainly between the ages of ten and 
thirty years, low-grade infection is presumed to be an im- 
portant etiologic factor. In osteo-arthritis, occurring pre- 
dominantly between fifty and eighty years of age, senescent 
degenerative changes of the joint structures, plus trauma and 
metabolic disturbances, are said to be important causative 
agents. While many cases fall into these two groups, it is our 
experience that the majority of cases do not lend themselves 
to such clear-cut distinction clinically, and for this group there 
is the necessity of an intermediate classification. In this paper 
they will be referred to simply as the mixed type of arthritis. 

RHEUMATOID ARTHRITIS 

Etiology. — Eighty per cent of the cases of rheumatoid 
arthritis occur between the ages of ten and thirty. The patients 
are usually underweight, flat-chested, and moderately anemic. 
Foci of infection, active or silent, can frequently be found. 
Trauma and metabolic disturbances are not important factors 
in this age group. 

The term “rheumatoid” is appropriate because the specific 
causative organism is not known. The streptococcus is con- 
sidered to be an important secondary cause. It cannot be 
regarded as the primary etiologic factor since no one as yet 
has succeeded in recovering it from the blood stream in a 
larger proportion of cases than can be found in control 
groups. Cecil, Nicholls and Stainsby' formerly thought that 
they could recover positive cultures from the blood and joint 
fluids in more than 60 per cent of their cases, but other worker.- 
have not been able to duplicate these results. Davidson and 
Goldie- state: “Our experience in cultivating blood and joint 
fluids both by the usual methods and by the special technique 
of the New York workers has been consistently negative.” 
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Agglutinadon, precipitation, antistreptolysins and sedimenta- 
tiOT tests have been utilized recently to emphasize indirect 
evidence in favor of the streptococcus as a primary’ etiologic 
factor. These findings are indirect evidence that infection, 
probably by the streptococcus, is present in the individual; 
they do not prove that the streptococcus causes the arthritis. 
Freeman, writing in the Second Annual Report of the British 
Committee on Chronic Rheumatic Diseases, points out that 
streptococci are just as adaptable in their immunologic reac- 
tions as in their growth characteristics. 

Dienes and Bauer,^ in evaluating these tests, found that 
the agglutination reaction is of definite aid in investigating the 
disease but is not practical as a routine test because of the 
difficulty of technic and the lack of uniformity in the findings. 
In their opinion the sedimentation rate is the most useful 
laboratory test for diagnosing cases of rheumatoid arthritis. 
It was positive in 90 per cent of their patients of that group. 
However, it was also positive in 50 per cent of the tests in 7 
patients ivith osteo-arthritis and in both of their 2 cases of 
gout. In the writer’s experience, the sedimentation rate was 
found to be an unreliable diagnostic and prognostic aid. We 
still employ this test as a routine procedure but find that it 
often does not agree with the clinical diagnosis or prognosis of 
the case. We agree with Hench^ who stresses the fact that, 
since indirect tests are not yet of practical or of undoubted 
usefulness, we must continue to rely upon clinical judgment 
and observ'ation in the management of chronic arthritis. 

It seems to the writer that in the future studies of rheu- 
matoid arthritis as well as of osteo-arthritis, our present 
knowledge will have to be supplemented not only by more 
specific information regarding the role of streptococci in these 
diseases, but also by a better understanding of the role of 
metabolic factors such as auto-intoxication, disturbances of 
liver function, and glandular secretion. 

Symptomatology.— The onset of acute rheumatoid arthri- 
us IS \ery much like that of acute rheumatism It is nffpn 
marked by fever and prostraUon. but differs from rheumatic 
fever rn that rt seldom affects the heart and almost invariabk 
causes some pemranent damage to the joints. There is Z S 
,mm rnvoivement rrdth pain, srvelliug and tenderness, and olTen 
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effusion into the joints. Chronic rheumatoid arthritis usually 
has a gradual onset and the inflammation in the joints is less 
pronounced. 


MIXED TYPE OF ARTHRITIS 

In the second age group occurring predorm'nantly between 
the ages of thirty and fifty, infection is still a prominent factor, 
but metabolic disturbances, mental and physical strain, and 
acute or repeated trauma, are increasingly important. A satis- 
factory inclusive term is needed to describe this group of cases 
in which the arthritis is so often of the mixed type. 

OSTEO-ARTHRITIS 

Etiology. — The patients in the third age group suffer 
chiefly from osteo-arthritis, approximately 75 per cent of osteo- 
arthritis being seen in this age group. However, even in this 
age group one sees occasionally a typical case of rheumatoid 
arthritis. 

Some prefer the term “degenerative arthritis”; others, the 
term “hypertrophic arthritis.” The former signifies the de- 
generative process which is found in these cases in the soft 
tissues and cartilaginous portions of the joint; the latter is 
indicative of the hypertrophic bony changes also found at the 
periphery of the bones. Neither term is entirely satisfactory 
because of lack of inclusiveness and because of the assump- 
tion that infection does not play a role in this type of arthritis. 
Undoubtedly degenerative changes as well as chronic trauma, 
endogenous or exogenous in character, are important in the de- 
velopment of this type of arthritis. The writer, however, as 
well as other clinicians, believes that metabolic disturbances 
and low-grade inflammatory processes may bear a definite 
causative relationship to this disease. The possibility and the 
importance of infection in these cases decreases with the ad- 
vancing age of the patient. Diminished capillarj" circulation 
around the joints is thought by some to be of etiologic im- 
portance in osteo-arthritis. \Miile this may be true, Nissen’ 
has pointed out that roentgen eridence of sclero.sed blood ves- 
sels is found more often in rheumatoid than in normal con- 
trols of that age group. The factor of e.xcessive weight per sc. 

;. c., as a trauma contributing factor, is also probably of minor 
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importance. These patients are not very much overweight, 

seldom in excess of 20 pounds. _ -i • 

Symptomatology. — Osteo-arthritis is seen ordinarily in 

fairly robust individuals past middle life. The chief complain^ 
are stiffness and pain in the weight-bearing joints. Ankylosis 
and deformity are comparatively rare. The onset of the 
process is gradual and insidious. 

It is argued by many that the only effective treatment in 
these cases is to put the painful joints at rest, to reduce weight, 
to attempt to increase joint circulation by physiotherapeutic 
measures, and to tell the patient that there is very little danger 
of joint ankylosis. We do not wish to belittle these forms of 
therapy. It is believed, however, that there is at present too 
great a tendency among clinicians to rely solely on such 
therapy to the exclusion of an endeavor to regulate the patient’s 
metabolic processes and eliminate factors such as defective 
liver fimction, gastro-intestinal auto-intoxication or infection, 
and other low-grade infections of obscure origin. In our ex- 
perience the possibility of obtaining a reasonably fair result 
in osteo-arthritis, if all these methods of treatment are kept in 
mind and utilized as indicated, is equal to the expectation of 
a good result in the treatment of rheumatoid arthritis. In spite 
of adverse criticism, we have insisted for years upon the 
primary importance of treating metabolic and low-grade in- 
fections in addition to the necessity of regulated rest and diet, 
and the elimination of trauma and postural strain. In 74 cases 
n-ith osteo-arthritis that have been followed from three to 
fourteen years, treatment as advocated has produced an excel- 
lent result in 31 cases, fair in 15, slightly improved in 10, and 
has failed in only 18. ’ 


TUBERCtmOUS RHEUMATIC ARTHRITIS 

In Europe, pardcularly in France, a form of arthritis has 
been recognued m recent years called “tuberculous rheumatir 
anhriUs. It was first described by Poucet in 1897 as a con 
dition somewhat resembling acute rheumatic fever with nvrpvia' 
pain and swelling of the joints, eventually termin^inr* ’ 
tuberculous arthritis of a single joint. OthersZatnertT' 
concept and advanced the observ^ation that in somp 
rcscutbles atrophic, in others hjpertrophL'VSr'^h" 
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opinion of the majority is that it represents an atypical tuber- 
culous lesion since tubercle bacilli are not present in the joints. 
It is looked upon as an allergic manifestation in the joint due 
to tuberculous toxins from a distant tuberculous focus. In 
France, 12 out of 16 specialists in arthritis interviewed by 
Slocumb® considered this entity established. In this country, 
however, very few clinicians recognize this form of arthritis. 

TREATMENT OF CHRONIC ARTHRITIS 
General Considerations. — Interest in the treatment of 
arthritis was intensified in this country by Goldthwait and 
Billings some thirty years ago. Goldthwait emphasized pos- 
tural defects and the value of controlled rest and exercise; 
Billings was the first to point out the necessity of the removal 
of foci of infection. A few years later Pemberton’^ showed 
that many of these patients were suffering apparently from a 
decreased carbohydrate tolerance, and were clinically bene- 
fited by reduction of carbohydrate intake. Billings’s work 
stimulated bacteriologists in efforts to find a specific t3T3e of 
streptococcus as the etiologic factor in the disease. The belief 
became general and is still held by some that vaccines from 
specific isolated organisms would be as efficient in the treatment 
of arthritis as, for instance, the diphtheria toxin has been in the 
treatment of diphtheria. 

A few years after BiUings’s original statement. Miller and 
Lusk® startled the medical profession by reporting a large series 
of arthritis cases that had been improved by treatment Mth 
nonspecific vaccines. Other workers® pointed out that the 
effect of these vaccines was due probably to the foreign proteins 
contained in the vaccines, and began to utilize other foreign 
proteins, such as milk and secondary proteins, with equally 
good results. 

After the World War, the value of many forms of physio- 
therapy such as diathermy, ultravdolet light, baking, massage, 
and of hydrotherapy was investigated. The cooperation of 
orthopedic surgeons in the mechanical and surgical correction 
of joint deformities was sought and utilized. During the past 
five years efforts have been made to correct vitamin deficiency, 
or sulfur deficiency, which might be contributing causes in 
arthritis. 
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At various times each of the foregoing conwpls was 
stressed, often to the exclusion of all other J^eori^. 
often there vjas failure to mention m the literature that in < d 
dition to the favored remedy other forms of treatment had 
also been used. Recently, however, it has become the practice 
to utilize a combined program of treatment, including even 
recognized form of therapy which may be of value in each in- 
dividual case. If a patient’s economic status permits or if all 
indicated services and tests are available, they should be 
utilized. Very often this is not possible and the physician must 
select those measures w'hich are least expensive and time- 
consuming, and which at the same time vrill most likely relieve 
the patient’s symptoms and conserve joint function. It should 
be obvious that an acute arthritis in a young person demands 
more energetic measures to safeguard joint function than does 
an arthritic process in which function has already been 
seriously damaged. Similarly a patient with low resistance 
should be given treatments milder in character than would be , 
given to one in robust health. 

In the rheumatoid group, in which infection is the outstand- 
ing etiologic factor, tie most clearly indicated method of 
attack is the removal of all offending foci of infection as rapidly 
as the patient’s condition permits, the most easily accessible 
foci being removed first. In tie quest for possible foci, all 
devitalized or croumed teeth should be viewed with suspicion. 
Devitalized teeth should be x-rayed at least once a year. The 
tonsils should be inspected for congestion of the anterior pillars 
and an effort should be made in every instance to force con- 
cealed pus from the tonsillar crypts. This is best done by 
applying pressure ndth a tongue depressor against the base of 
the anterior pillar. latent sinus infection can often be de- 
tected by noting whether the patient has a high-pitched nasal 
voice, or gives a historc^ of postnasal drip. In every case the 
antra and frontal sinuses should be transffluminated. If roent- 
gen examination of the sinuses is not available, the natient 
>hould be referred routinely to a rhinologist for examLtion 
opmton. Firally. the tangs, gaBbladder, gastro-intesttaal 
.ran, sen.to-unnan- tract, and skeletal systems should be ex 
amined for evidence of infection or toxemia TK,! r? I 
-hould be examined (or flat (eet and faulty postur^o SZ 
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effort may be made to eliminate tliese as contributory factors 
in the case. With the clinical facts to be obtained by thorough 
methods of examination, it is usually possible to plan a satis- 
factory therapeutic regime and to obtain beneficial results in 
a large proportion of cases of rheumatoid arthritis. 

It is important to build up the patient’s general resistance 
by proper diet, adequate elimination and a sufficient amount 
of rest. Ultraviolet light or infra-red radiation or a combina- 
tion of both will be found useful for their tonic effect. The 
acutely inflamed joints must be immobilized for from six to 
eight days until the active phase of the disease has subsided 
and then passive and active exercises should be gradually in- 
stituted. 

While under treatment, analgesics such as sodium salicylate 
or aspirin are given in maximum doses to relieve pain. For the 
relief of pain in the acute stage, heat in any form may be 
utilized, depending upon the facilities at hand: hot wet dress- 
ings, hot pads, hot-water bottles, carbon lamps, hot mud packs, 
or hot poultices. In the chronic stage, baking followed by 
general massage is probably most efficacious although diath- 
ermy and ultrashort wave treatment are preferred by many 
physicians. 

In osteo-arthritis there is rarely bony ankylosis. It is ex- 
cellent therapy to reassure the patient on this point. Foci of 
infection are not so important etiolog'cally and for this reason 
should be removed only when specifically indicated. Old age 
is not in itself a strict contraindication if it is thought that such 
removal of a focus may benefit the patient. The patient’s 
weight, if excessive, should be restored to a normal level by a 
proper dietary regime and medication. 

Some cases may show a mild degree of glandular dystrophy. 
Treatment necessarily depends upon the type of glandular dys- 
function present. 

It is usually wise to insist on carefully regulated periods of 
exercise and rest in order to raise the patient’s general re- 
sistance to the optimum. It is important to increase the 
elimination of all nitrogenous waste products, particularly 
uric acid, and for this purpose we give cinchophen routinely. 

In office practice baking and massage are easily administered. 

In clinics cabinet baths followed by hydrotherapy arc best 
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Utilized. If the joint symptoms are not relieved by these 
methods, and if roentgen examination reveals that the disability 
is due in part to mechanical obstructions in the joint, opera- 
tive removal of bony spurs and “joint mice” is advised. One 
should be careful, however, in advising operative procedures 
when the temperature, leukocyte count and sedimentation rates 
are unduly elevated. 

Patients with a mixed type of arthritis are the most diffi- 
cult to treat. Here one must consider both the removal 
of all foci of infection and the correction of metabolic disor- 
ders caused by errors in diet. Other conditions to be treated 
are improper bowel elimination, postural strain, trauma, and 
glandular disturbances. 


METHODS 

In the management of chronic arthritis the writer utilizes 
a combined method of treatment which, as a rule, embraces 
the following; 

Relic { of TGental depxesaon. 

Controlled rest and exercise. 

Removal of fod of infection. 

Modification of diet when indicated. 

Dmp therapy: aspirin and dnchophen. 

Vaccine therapy. 

Colonic irrigations. 

Physiotherapy and surgeTy\ 


In refractory cases the following methods of treatment are 
also utilized as indicated; 

Gold therapy. 

Sulfur therapy. 

Bee venom. 

Roentgen therapy. 

\ ilamin therapy . 

Intravenous bilirubin and bile salts. 


Relief of Mental Depression.— Insofar as nossihlp 
al strain or depression should be relieved. We it^ia 
be possible to eliminate worries of domestic nr fi ■ , ^ 
aaer. there is one source of worr^^ which should h^n 
v..orou.l,. and that ia Uta padenCs contUnUeat 
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afflicted with an incurable and progressively disabling disease. 
The patient should be told that there is a 70 per cent chance 
of obtaining a successful clinical result if he will make an 
earnest and sustained effort to cooperate faithfully with his 
clinician. The patient should be warned not to expect any 
rapid and spectacular results but rather a slow and gradual 
improvement. Nissen^^* believes that the mental depression is 
probably part of a poor constitutional background. The writer 
disagrees with Nissen’s viewpoint. He believes, however, that 
exhaustion of the nervous system contributes to lowering the 
patient’s resistance and thus permits the other etiologic factors 
of arthritis to gain a foothold. His experience has been that 
the state of mental depression almost invariably disappears 
with the progressive improvement of the arthritis. Recently 
Cobb, Whiting and Bauer^^ reported that they had found men- 
tally upsetting factors at work in a majority of arthritis pa- 
tients for from six months to several years prior to the 
appearance of symptoms. 

Controlled Rest and Exercise. — Adequate or complete 
bed rest is of primary importance in cases with acutely in- 
flamed joints. After the initial inflammatory stage has passed, 
however, it is generally not necessary for the patient to remain 
in bed. The physician should insist, however, upon a rest 
period of an hour or two during the afternoon. Prolonged bed 
rest is contraindicated because of the danger of loss of modon 
from joint adhesions and from possible ankylosis. Exercise in 
bed under medical supervision should be started as early as 
possible in every case, and continued when the patient is out 
of bed. In this way the normal range of motion can very fre- 
quently be reestablished. The important point to remember 
is that the patient must have the proper amount of sleep. If 
exercise is not carried out to the point where it results in pain 
with loss of sleep one need not fear that exercise will prove 
harmful to the patient. 

Removal of Foci of Infection. — It is difficult to under- 
stand the reason for the conserv'ative attitude maintained by 
many clinicians in regard to the removal of foci of infection, 
as in many cases spectacular results are obtained following 
such removal, especially in young people. Rhile the beneficia 
results obtained in older people are not so startling, neverthe- 
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less, in the majority of cases the results v?arrant the slight - 
involved, ^^^lile the results of removal of infectious foci are 
more brilliant in the rheumatoid tj^ie of arthritis, sufucienl 
benefit to the patient is also obtained in the osteo-arthritic t>Tie 
to warrant this procedure as part of the combined attack of 
the clinician in fighting this disease. 

(a) Tonsils as a rule are the most important source of in- 
fection and should always be removed in a patient with a 
history of repeated attacks of tonsillitis or if pus can be ex- 
pressed on pressure against the base of the anterior pillar. 
In suspected cases of tonsillar infection it may be necessau' 
to use suction in order to establish the diagnosis of latent in- 
fection. A frequent source of infection is to be found in the 
remnants of tonsils pre\'iously removed either by surgery or 
by electrocoagulation. Even if the presence of pus cannot be 
demonstrated in the tonsils at one or two examinations, per- 
sistent congestion of the anterior tonsillar pillars is presump- 
tive evidence that a low-grade tonsillar infection is present. 

(6) Teeth are next in importance as potential foci of in- 
fection. It is advisable to obtain a complete roentgen examina- 
tion of the mouth in every patient. Devitalized, crowned and 
filled teeth should receive particular attention. All teeth show- 
ing apical abscesses should be removed in the early stage of 
treatment. The decision as to whether a dead tooth should be 
removed is sometimes difficult to make, and in general should 
be made after due consideration of the following; if the root 
canal of a single root tooth is completely filled, there is prob- 
ably little danger of infection from this source; if incom- 
pletely filled, it should either be removed or the root should 
be properly filled. All devitalized teeth with multiple roots 
are to be regarded with suspicion, even though they do not 
show apical abscesses. It is very difficult, as a rule to fill 
these root canals on account of their tortuosity. In patients 
whose teeth have been partially or wholly removed it is wise 
m examine the jaw roentgenographically to be sure that no 
infected root fragments are still present. 

Ic) MTiile acute sinusitis is usuallv assnriptpH 

vMlh unmistakable pain over the agected sinus or hv si ' ^ 
and uncontrollable headache, in manv cases Sten'^t 
msidions and the Upical severe IronM or'oSp^SlLTe 
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or pain over the antra may be absent.^" In these cases a low- 
grade infection may exist in the sinuses and be entirely unsus- 
pected by the patient and his physician. This is particularly 
true in the damp, quickly changeable climate such as is found 
on the Eastern coast. In rare instances these sinus infections 
may escape detection by the radiologist, but even these rare 
cases can be accurately diagnosed by the combined efforts of 
a competent radiologist and rhinologist. 

If the sinus infection is of moderate severity, cases are 
sometimes handled successfully by the ultraviolet light, diath- 
ermy, or ultrashort-wave treatment. Others require one or 
more series of sinus irrigations to effect an improvement in the 
condition of the sinuses. In our experience irrigating methods 
have been relatively successful in the acute cases. In chronic 
sinusitis where definite chronic inflammatory change of the 
mucous membrane has taken place, it may be necessary to 
resort to radical surgery in order to clear up the focus of infec- 
tion. In a carefully selected group of our cases this procedure 
has been carried out with very satisfactory and permanent 
results.^* In both the acute and intractable cases it may be 
advisable to send the patient to a warm, dry climate such as 
in Arizona or New Mexico. 

(d) Remote Foci of Injectioji . — Foci of infection occasion- 
ally occur in the lungs, gallbladder, gastro-intestinal and genito- 
urinary tracts and skeletal structures. These foci should be 
studied as possible etiologic factors. Due to inaccessibility, 
the risk entailed by their removal is correspondingly great, and 
it is our custom to defer the removal of such foci as long as 
possible, in the handling of an intractable case. The writer has 
not seen a single instance where the removal of a focus of 
infection permanently aggravated the arthritis. Many phys- 
idans object to the removal of such foci on the ground that 
they have not observed beneficial results following this pro- 
cedure. It is possible that in such cases the foci of infection 
were incompletely removed or that other unsuspected foci were 
overlooked and continued to act as a source of infection. Our 
experience coincides with that of Pemberton*^ who found, in 
a careful review of 300 cases in which the focus of infection 
was supposed to have been entirely remov’ed, that 79 per cent 
with atrophic and Si per cent uith hj-pertrophic arthritis still 
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harbored foci of infection when they came to him for cxamina^ 
don. Removal of such unsuspected foci has often proved mo? 
helpful in obtaining a satisfactory therapeutic result.^ ^ 

X)iet,. ^The earlier workers in the field of arthritis were 

firmly convinced that an excessive intake of proteins or purins 
was an important etiologic factor in the production of chrome 
arthritis. At that time, however, the clinical differentiation 
between chronic arthritis and gout was not sharply defined. 
Pemberton first pointed out the etiologic importance of an e.v- 
cessive carbohydrate intake, and as a result a great tnajority 
of the cases of chronic arthritis were placed on rigidly re- 
stricted diets, sometimes to the detriment of the patient. 

Gradually it became apparent that in chronic arthritis we 
are dealing with two types of individuals: one, the under- 
nourished individual, found mainly in the younger, infectious 
or rheumatoid group, and the other, the moderately overweight 
individual, found mainly in the senescent or osteo-arthritic 
group. In the former, it seemed unwise, due to already lowered 
resistance, to deplete vitality any further, and physicians be- 
gan to advise placing these patients on a full diet with adequate 
vitamins to build them up. Fletcher^^ advanced the theory 
that a diet low in vitamin B was an important factor in the 
production of chronic arthritis because this deficiency leads to 
colonic dilatation, intestinal stasis and poor elimination. The 
accuracy of this view will be discussed later in connection with 
other forms of vitamin therapy. 

hi any patients who are overweight are undoubtedly bene- 
fited by restriction in diet, to the point where their weight 
becomes normal. The rationale for the improvement in these 
cases is still under discussion. Pemberton feels that a reduced 
carbohydrate intake produces a reduction of the metabolic load 
which in some manner, as yet not clearly understood benefit.; 
the iomts. ^ With this view the writer is in complete accord 
Others believe that carbohydrate restriction in arthriti.; fiac 
no beneficial effect except that it reduces the weiebt of fh 
mlient and so lessens the load on the weight-bearing 
This argument seems weak because one sees a great^T,^ ? 
of people m .\merica who are moderately overweLt 

a Tclativelv small proportion of overweight ina- m 

from anhrhis. overweight individuals suffer 
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Langstroth^® advanced the theory that rheumatoid arthritis 
may be due to diets that are relatively low in protective foods 
such as fresh fruits, and are also low in calories. Boots^® be- 
lieves that a low carbohydrate, low protein diet does more 
harm than good. Pemberton considers the edema of arthritis 
to be due to a low serum albumin, and for this reason regards 
protein restriction as harmful. Lockie^^ found that restriction 
of carbohydrates is of no particular merit and that an exces- 
sive intake does no apparent harm. Hench^® reported that the 
administration of 400 to 800 Gm. of carbohydrates daily for 
many weeks did not bring about a recurrence of symptoms in 
cases of atrophic arthritis where symptoms had been tem- 
porarily inactivated by the presence of intercurrent jaundice. 

There is no general agreement on the subject of diet. It 
has been our practice to regulate diet according to what appear 
to be the requirements of the patient, taking into account his 
appearance, weight, blood chemistry values, and the probable 
efficiency of elimination.^® The basic diet should, as a rule, 
be as generous as possible and include as much fresh fruit, 
raw vegetables and milk as is consistent with well-being and 
the maintenance of normal blood chemistry values. We usually 
restrict the carbohydrate intake if the blood sugar is above 120 
mg. per 100 cc. of blood. We also restrict the intake of pro- 
teins and purins if the blood uric acid is above 3.5 mg. per 100 
cc. Fats are restricted if there is a history of cholecystitis. 

Drug Therapy. — The writer depends largely on the use 
of cinchophen and aspirin in the routine treatment of chronic 
arthritis, beginning with 7.5 grains cinchophen three or four 
times a day. If this is not sufficient to control the pain, an 
additional 5 grains of aspirin four times daily is advised. Cin- 
chophen is never increased beyond this limit because of the 
possible danger of cinchophen poisoning.®" .Apparently this 
is a safe dose because for the past fourteen years we have used 
cinchophen in this manner in the arthritic clinic in the Hospi- 
tal for Ruptured and Crippled, as well as in private practice, 
without any serious toxic effects. During the first two weeks 
of treatment the patient should be seen at least three times a 
week, and later not less than once a week, as long as cinchophen 
is being administered. Signs of skin irritation, particularly 
itching, are looked for. If such irritation occurs, all medica- 
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tion is immediately stopped until tlie skin irritation disappears. 
We have occasionally encountered a slight degree of urticaria 
which has persisted for one or two days and occasionally as 
long as a week. Itching and urticaria can usually be promptly 
controlled by hypodermic injections of 10 minims of adrenalin, 
repeated every two or three hours if necessary. 

Cinchophen is a very important drug for which there is no 
substitute. It is the only one that controls pain and^ has a 
definite cholagogic effect. The combination of aspirin and 
cinchophen in the dosages mentioned seems to be sufficient to 
control the pain in the great majority of all cases of chronic 
arthritis. It is unnecessary to use narcotics except in oc- 
casional instances. If the pain is not entirely controlled by 
the dosage prescribed, or if there is evidence of gastric irrita- 
tion, we have found that we can obtain alleviation of pain 
by giving relatively large doses of sodium salicylate per rec- 
tum. In obstinate cases we not infrequently give as high as 
200 to 300 grains of sodium salicylate in this manner. In the 
cases in which it is necessary to stop all medication because of 
transient urticaria, cinchophen medication can usually be re- 
sumed successfully after the urticaria subsides, by starting 
with very’^ small doses, or by substituting tolysin for cinchophen. 

IMany authorities prefer neocinchophen or tolysin to cin- 
chophen, as these are supposed to be less toxic. They are also 
definitely less efficacious and consequently larger doses of 
these drugs must be given to obtain satisfactory results. 

Vaccine Therapy.—In spite of skepticism expressed by 
some members of the medical profession in regard to this 
method of treatment, vaccines have a definite therapeutic value 
in the treatment of chronic arthritis. They probably act by 
stimulating the reticulo-endothelial system and produce in- 
creased leukocytosis. 


If large doses are given intramuscularly or smaller dose' 
,he temperature usually rises from normal t, 
100 or >0- F.. and by increasing the dosage it can b. 
raised gradually up to 107° It was orieinniiv inf ? 

that the increased temperature might be the chfel ^Ise^nffh 
beneficial efi'ccl. the increased heat probably inSw 5 
growth or actually killing the bacteria in the bloorl =? 
Hotrevet. this p„s«i,y is a very remote one^SS 



i6i2 


R. GARPIJELD SNYDER 


organism that might be susceptible to this temperature would 
be the gonococcus. The streptococcus which is the organism 
generally believed to be associated with arthritis is even more 
resistant to heat, and most workers hesitate -to subject their 
patients to the risk of temperatures higher than 106° F. The 
chill is another factor which may be responsible for the bene- 
ficial results observed following vaccine therapy. During a 
chill, there occurs a systemic dilatation of the capillaries and 
increased circulation may have some beneficial effect. 

Although the exact explanation of the benefits derived from 
vaccine therapy to date is not entirely clear, there can be no 
question that beneficial results are occasionally observed. Con- 
servative workers put the ratio of improvement at 1 in 4 cases, 
but even this ratio is worth remembering when treating tlie 
refractory case. 

Originally there was great enthusiasm for autogenous vac- 
cines. Gradually it became evident that stock vaccines pro- 
duced equally good results. Miller and Lusk reported a large 
series of cases of acute, subacute, and chronic arthritis success- 
fully treated by the use of typhoid vaccine. Following this 
report the writer in 1915 attempted to confirm these results, 
working on the problem during the following three years in 
the City Hospital of New York. He found that typhoid vaccine 
was of definite benefit in the treatment of many cases of acute 
arthritis but that in chronic arthritis the amount of benefit 
usually varied in inverse proportion to the length of time the 
patient had been suffering from the disease. Since 1918 the 
author has continued to use typhoid and streptococcus both 
in private practice and in the clinic. Unless the patient can 
be hospitalized it is better to administer the vaccine subcu- 
taneously or intramuscularly. 

Most workers now use either a stock streptococcus vaccine 
or a streptococcus vaccine prepared on the basis of skin sen- 
sitization tests or serum agglutination tests. Many use rela- 
tively large doses, others prefer to give the vaccine in small 
doses with the idea of desensitizing the patient rather than with 
the intention of precipitating “shock,” that is, chill and high 
temperature. The writer has tried various methods during 
the past twenty years n-ith the exception of vaccines prepared 
on the basis of skin sensitization tests. He is not con%'inced 
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yet of the practical value of autogenous vaccine therapy, 
must be admitted, however, that opinion regarding the efiicacy 
of vaccine therapy is purely a personal matter. It is almost 
impossible to compare the results obtained by different men 
because no two physicians ever treated the same series of casc^ 
and rarely even the same patient under similar circumstances. 
There is, however, no contraindication to the use of autogenous 
vaccines' other than the seemingly unnecessary expense entailed 
in their preparation. Short, Dienes and Bauer^- state that 
none of the various methods recommended for the selection of 
strains from which to make specific vaccines has a solid theo- 
retical or experimental foundation. 

As a rule, the object of administering vaccines by the intra- 
venous method is to obtain beneficial results rather rapidly. 
Small doses, however, may be entirely ineffective and large 
doses may be dangerous or even fatal. The writer, therefore, 
usually emploj'^s medium doses intravenously. 

The slower, safer method of intramuscular or subcutaneous 
injection is more desirable in office and clinic practice. For 
routine treatment we use stock nonhemolytic streptococcus 
vaccine beginning with 2 minims administered subcutaneously 
twice a week. The dose is increased gradually at each injec- 
tion until a local or general reaction is obtained. The dose is 


then maintained at this level for two weeks, after which it is 
increased to the point where a second reaction is obtained. If 
the stock vaccine thus used does not seem to be beneficial, we 
may change to Coley’s mixed toxins. It should be remembered 
however, that while Coley’s toxins are apparently somewhat 
more efficient than stock vaccines they are more' apt to give 
undesirable urticarial reactions. These reactions occur sud- 
denly. may continue for a week and be most annoying both 
to the patient and the physician. They are best controlled bv 
ephedrme sulfate. grain by mouth, three times a day. 

The ^vnter is unaware of any contraindications to vaccine 
dierapy. For the patient whose resistance is unusuallv lowTt 
IS alwa\s ad\Tsable to start with a very small dose anft k 
up the dosage less rapidly than in the cl^e of the robust mS 

Colonic Irrigations. — Colonir i. 

vm- helntul in Ihe management of individuals ivhTclinic''n'* 
amar be suffering from intestinal toaemifast.iSw by 
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sallow skin, coated tongue, mental irritability, fatigue, nausea, 
flatulence, headaches, and constipation. The exact explanation 
of the good results is not clear, but the improvement would 
seem to be due largely to the removal of toxic products originat- 
ing in the colon, rather than to the direct action of colonic 
irrigation solutions on the bacteria themselves. Hench pointed 
out recently the relative rarity of articular disease in known in- 
fections of the colon such as severe ulcerative colitis with diar- 
rhea, blood and pus in the stools. Actually, he points out, 
arthritis complicates bacillary dysentery in only 3 per cent, 
ulcerative colitis in only 4 per cent, and typhoid fever in 10 per 
cent of cases. This relative rarity of arthritis in patients with 
a specific infection of the colon, however, does not eliminate 
the possibility that toxic products originating in the colon, 
either from bacterial activity or from improper digestion, may 
be absorbed through the portal circulation and become a causa- 
tive factor in chronic arthritis. It is possible, therefore, that 
the beneficial effects of colonic irrigations are due to the fact 
that a considerable quantity of the irrigating solution is ab- 
sorbed through the portal system, thereby diluting toxins in the 
portal circulation and liver. Large numbers of bacteria as well 
as accumulation of toxic products are undoubtedly removed 
mechanically from the intestine by means of colonic irriga- 
tions, and we believe that when beneficial results do not follow 
colonic irrigations, it may be because the colonic irrigations in 
these cases were not given efficiently. It is not generally ap- 
preciated by the laity or by the medical profession that it re- 
quires an especially skilful technic on the part of the nurse 
properly to administer a colonic irrigation which will satisfac- 
torily remove deleterious intestinal products. This type of 
therapy'^ has unfortunately been exploited by laymen and has 
fallen into disrepute in some medical circles. In our own ex- 
perience colonic irrigations have proved to be an invaluable 
adjunct in the management of chronic arthritis.-' 

Physiotherapy and Surgery. — These methods of treat- 
ment -5^1 not be considered in this article because of their de- 
tailed presentation by other contributors to this symposium. 
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ITEW METHODS OF TREATMENT 
Gold Therapy. — Gold therapy has been used extensively 
in France and England for a decade. It is not surprising that 
•the pioneer work in chrysotherapy has been done in France 
because the French believe that rheumatoid arthritis is verj’ 
closely associated with tuberculosis. Forestier"^ conceived the 
idea that since gold therapy was beneficial in tuberculosis, it 
might also prove to be beneficial in chronic rheumatoid arthri- 
tis. He began his investigation in 1928, and recently reported 
a six-year study of a series of more than 500 cases, in 60 
per cent of which satisfactory results were claimed. In his 
opinion gold therapy is our most valuable therapeutic agent 
in treating this condition. He is supported by several co- 
workers in France and by certain prominent English authori- 
ties. American workers, however, have pointed out that the 
percentage of successful results obtained by orthodox methods 
used here compare favorably with the results of gold therapy 
abroad. Moreover, it has been felt that our conservative 
methods are relatively safer because aU gold salts are known to 
be definitely toxic. 

In spite of the fact that Forestier’s reports have not been 
received with great enthusiasm in America, we decided to test 
for ourselves the efficiency of this method. Appreciating, how- 
ever, that it is a dangerous drug we proceeded to use it with 
caution. 

M^e started experimentmg with this method two years ago 
with an initial dose of 10 mg. of gold sodium thiosulfate given 
intravenously, gradually increasing the amount with each in- 
jection. The largest dose we have given in any case was 120 
mg. A series of 8 injections at weekly intervals is given and 
then a rest period of one month is allowed. Following this a 
second series of 8 injections is carried out. We insist uDon a 
urine examination before each weekly injection for traces of 
albumin and urobilinogen. If either is present, treatment k 

^p“Td i-ave 2. 

To date we have given more than 2000 iniertm,,.. t ^ 1 
fodmm thiosuHate intravenously, and have noted Lv IS 
react, ons, the majority of mhieh mere in the forTot ^ on 
sktn erupt, on nhich persLsted for less than a w ™ Ho„,^f 
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one patient developed a troublesome dermatitis that lasted for 
two months and another developed an edema of the glottis in 
which it became necessary on the fourth day to do a trache- 
otomy for relief of the dyspnea. In both instances the initial, 
dose was 10 mg. and the second dose, given four days later, 
20 mg., following which the reactions occurred. In each pa- 
tient the symptoms completely disappeared. There have been 
no deaths. 

in general the results of this form of therapy were satis- 
factory. Varying degrees of improvement were obtained in 
patients who were refractory to other forms of therapy. It 
may be concluded, therefore, that cases which do not respond 
to the usual forms of treatment, including vaccine therapy, 
should be given the benefit of a trial with gold salt therapy. 
Extreme care, however, must be used in administering this 
drug. 

Sulfur Therapy. — Many authorities believe that sulfur 
deficiency is a prominent factor in the production of arthritis 
and that, to cure the disease, it is necessary to give sulfur in 
some easily available form. They support this contention by 
citing the fact that in some cases of arthritis the cystine content 
of the body as determined from the finger nails is frequently 
low, and claim that by giving a sufficient amount of sulfur in- 
travenously or intramuscularly the cystine content can be 
elevated to normal with accompanying clinical improvement. 

Rawls, Gruskin and Ressa"'* have reported that of 33 pa- 
tients with atrophic arthritis treated in this manner 15 were 
improved; those with the lowest cystine content received the 
greatest benefit. VTceldon-” has reported 892 cases treated 
with 40 intravenous and 40 intramuscular injections of sulfur; 
every case was improved subjectively. Muscle spasm im- 
proved in 85 of the cases and joint pain was helped in 65 
per cent. Woldenberg-' treated 231 patients with excellent 
clinical results, the greatest improvement having been noted 
following the intravenous administration of 30 mg. sulfur 
daily for ten days. The majority of his patients were free 
from pain after 3 to 5 injections. He admits, however, that 
these patients were also given physiotherapy treatments dail> . 

The VTiter’s experience ua’th this method has been too 
limited to date for an expression of opinion as to its value. 
FolloMng large doses intravenously, patients are apt to de- 
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velop fatigue, headache, anorexia, nausea, vomiting, chills, and 
fever; in other words, a typical foreign protein reaction. Sulfur 
dermatitis is not uncommon. This form of therapy needs 


further investigation. 

Bee Venom. — This method of treatment has been used ex- 
tensively from time to time in Europe and to a certain extent 
here. For centuries beekeepers have insisted that their occu- 
pation prevents the development of arthritis, and that if a 
patient with arthritis took up beekeeping his arthritis would 
almost invariably disappear. The literature is full of instances 
in which physicians have become interested in this form of 
therapy and have tried to determine its exact field of useful- 
ness as well as to develop some practical method of jgiving the 
treatment. Bee venom therapy has certain decided disadvan- 
tages. In the first place, it is an impractical form of therapy 
to administer. Secondly, the efficiency of bee venom depends 
upon its virulence, and, unfortunately, virulence declines and 
almost entirely disappears during the cold winter months. We 
have been testing this form of treatment for the past six months 
at the clinic on arthritis at the Hospital for the Ruptured and 
Crippled. To date we have noted an undeniable improvement 
in several cases that had been very resistant to every other 
form of treatment. 


There are many reports in the literature where an acci- 
dental bee sting has actually killed a person. Fortunately, 
however, patients with arthritis seem to be definitely immune 
to the poisonous effect of bee venom and many of them can 
eventually tolerate up to 30 or 40 bee stings at one treatment 
without undue toxic eSect. ’ 

The irritated part becomes inflamed and congested and 
this congestion persists for many hours, even days. Usually 
treatment is commenced with the application of one bee sting 
and is increased as rapidly as the tolerance of the patient will 
permit. Parients_ are subjected to bee sting once or twice a 

week. The joint is first anesthetized by spraying ethyl chlorirl^ 
on the area to be stung by the bee. ^ ^ chloride 

.\n attempt has been made to prepare bee venom -■..f c • 
and this is now available in the form of Apicosan 
be an ideal method of administering bee venom 
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The rationale of the treatment is not yet understood. Its 
action may be similar to the action of vaccine or foreign pro- 
tein. However, many workers believe that there is an intrinsic 
property in bee venom which makes it more efficient than either 
vaccine or other foreign protein therapy. There is another 
possibility; that the beneficial results may be due in part to 
the resultant increased capillary circulation. 

Roentgen Therapy. — The writer feels that roentgen 
therapy deserves greater investigation than it has had so far. 
Although we have not had extensive experience with this 
method it has been definitely beneficial in several refractory 
cases. The experience of Garland^® with 30 cases of gono- 
coccal arthritis treated by roentgen therapy led him to con- 
clude that it is equal if not superior to fever therapy and recent 
reports from England tend to bear out this statement. 

Vitamin Therapy. — The ingestion of large amounts of 
vitamin B has been recommended by Fletcher who believes 
that the sluggish and atom'c colon so often present in these 
cases is due to vitamin B deficiency. He claims that the inges- 
tion of this vitamin improves the tone of the colon which in 
turn, by improved elimination, helps in the cure of the arthritis. 
Snyder and Fineman, in a discussion of Fletcher’s paper at 
the conference of the Committee on Arthritis in Milwaukee, 
in 1933, stated that they could not substantiate Fletcher’s re- 
sults since they had been unable to duplicate his roentgen evi- 
dence of the colon changes. A general tonic effect was noted 
in the patient after excessive feeding of vitamin B, but no 
beneficial local effect in the arthritis. 

The excessive ingestion of vitamin C has been advocated by 
Rinehart and his associates"® because, by its deprivation, they 
were able to produce an arthropathy in guinea-pigs which they 
considered to be very similar to chronic arthritis in the human. 

It was sho\vn that a superimposed infection usually accen- 
tuated the production of the arthritis. With adequate vitamin 
C nutrition, however, arthropathy could not be produced in 
the guinea-pig even when it was subjected to coincidental in- 
fection. Some of Rinehart’s arthritic patients showed clinical 
e\ddence of \’itamin C deficiency'. In spite of these interestine 
findings. Faulkner®® and Bauer concluded that vitamin C de- 
ficiency' plays no role in chronic arthritis. Bauer’s patient= 
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who adhered to a high vitamin C diet for from three to fivj 
years were no more improved than patients not so treated. 
Although Rinehart believes that his animal experimental lesions 
closely resemble those of arthritis in the human, other workers 
have failed to note the close similarity and doubt the accuracy 
of his test for vitamin C deficiency. 

Dreyer and Reed'^ reported in 1935 that they had placed 
34 patients with atrophic arthritis on massive doses of vitamin 
D and that 25 were improved. They noted also some improve- 
ment in patients with hypertrophic arthritis. In a few instances 
this improvement was noticeable after a week; in other patients 
six months’ treatment was required. The patients were given 
200,000 U.S.P. or international units of vitamin D daily for 
one month. If relief was noted, the dose was reduced to 50,000 
or 60,000 each week. Toxic symptoms, consisting of nausea, 
frequency of urination, diarrhea, vomiting and abdominal pain, 
occurred in a small percentage of cases. To combat this 
toxicity, the drug was discontinued. We are at present test- 
ing this form of treatment in a group of 30 patients. Most of 
these patients have shown a general tonic improvement during 
the past year, but the arthritis has thus far remained almost 
unchanged. 

Bilimbin. and Bile Salts Intravenonsly. — Recent reports 
by Hench^- and Thompson and Wyatt®® tend to indicate that 
the liver is an important organ in the problem of chronic ar- 
thritis. Hench describes 31 cases that were absolutely free of 
all arthritic symptoms during and for several weeks or months 
subsequent to the onset of an intercurrent jaundick Thomp- 
son and Wyatt report that they were apparently able to cure 
intractable cases of chronic arthritis by an artificially induced 
jaundice, through intravenous administration of large doses of 
bilirubin and bile salts. 


^JUNCLUSIONS 

.iividuili'pS' '» in- 

2. Beneficial results are rarely obserr^ed in arthritic ; 1 
than three months: many require from one to three vea”r 
perstsumt treatment. The physician must exerciTe 1^/* / 
.non, dnc,d,nn which tnci to 
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the time and sequence of their removal. He must study care- 
fully in each case the type and amount of medication to be 
given. Many failures in the treatment of arthritis can be at- 
tributed to insufficient attention to details and lack of vigorous 
attack. Such drugs as cinchophen, tolysin, aspirin, gold salts, 
and sulfur must be carefully controlled but given to the point 
of tolerance. 

3. The physician must endeavor to overcome the mental 
depression of the average patient suffering from this disease. 
In spite of the fact that we are stiU in the dark as to the imder- 
lying cause of chronic arthritis and are unable for that reason 
to direct treatment against the specific etiologic factors, dili- 
gent application of our present knowledge will often result in 
a satisfactory or even at times spectacular improvement in the 
patient’s condition. 

4. Inasmuch as there is as yet no absolute evidences that 
rheumatoid arthritis and osteo-arthritis are distinct entities of 
different etiology, the physician must bear in mind when treat- 
ing osteo-arthritis as in rheumatoid arthritis, the possibility 
of the presence of foci of low-grade infection as well as of 
intestinal toxemia. He must also regulate metabolic and 
glandular disturbances in addition to carrying out the generally 
accepted methods of treatment of arthritis, such as reduction 
in weight, elimination of trauma, improvement of circulation 
and the institution of an adequate amount of rest. 

5. In the entire field of medical practice there is no more 
grateful patient than the sufferer from arthritis who has been 
relieved of his symptoms and restored to economic usefulness 
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CLINIC OF DR. PHILIP D. WILSON 
Hospital for Ruptured and Crippled 


SURGICAL RECONSTRUCTION OF THE ARTHRITIC 

CRIPPLE 


While the general and systematic treatment of chronic 
atrophic arthritis is largely a medical problem, certain aspects 
of the disease have always been and will continue to be of 
great interest to the orthopedic surgeon. These have to do 
chiefly with the prevention and correction of joint deformity 
during the active phase of the disease and with measures to 
obtain restoration of function in badly damaged joints when 
the disease has reached an inactive stage. It is the latter part 
of the therapeutic problem that I shall attempt to consider 
here. tWiile it represents but one small phase of the large 
problem of what to do for the arthritic cripple, it is an im- 
portant one in view of the many brilliant results that have been 
obtained in the past and also one that is poorly understood and 
frequently neglected by the medical practitioners who stand 
in closest relation to the patients. 


iMay I make clear at this point that between the two great 
types of arthritis, the atrophic and hypertrophic, I shall con- 
fine my discussion entirely to the former. While hypertrophic 
arthritis presents its own special questions and is frequently 
amenable to surgical treatment, there is no doubt that atrophic 
arthritis represents the greater part and the more complicated 
Itarl of the therapeutic problem and we shall have enough to 
occupy us if we consider it alone. Let me remind you that in 
atrophic arthritis, otherwise known as rheumatoid prolifera 
live or infectious arthritis, the characteristic patholoric chanees 
are of a proliferative nature, first affecting the synovial mem- 
brane v.-ith secondaiy^ invasion of the articular cartilage 
process is definitely ankylosing in tendency' and for this reason 
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prolonged immobilization is dangerous and should always be 
avoided. 

In atrophic arthritis we have to deal -with a general disease 
and health problem in addition to the local problem of reliev- 
ing a cause of disability. Fortunately there are encouraging 
features of the disease which should be recalled along with 
the discouraging one. Every physician who has had much ex- 
perience with arthritis has seen patients in whom, for one 
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Fig. no. — Case 1. Chronic syno\itis of left knee A, Preoperativc B, 

s>Tiovectomy . 


reason or another, the disease has been arrested and who have 
remained in good health for years. Such patients may be ter- 
ribly crippled, confined to bed or to wheel chairs, and unable 
even to feed themselves, but the essential point is that their 
condition has remained stationary for many years or, in other 
words, that the arthritic fires have been extinguished and that 
their disabilities are due to joint damage which the healing 
processes of the body have been unable to repair. In thi.- cori- 
nection it must always be remembered that abundant e.xperi- 
mental exndence exists to show the limited healing powers of 
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joints in general and of articular cartilage in particular, espe- 
cially in adults. 

Surgical Obstacles. — ^No problem is more appealing than 
that of the rehabilitation of arthritic cripples, but unfortunately 
the surgical attack upon the disabled extremities is attended 
by many difficulties and their solution calls for the soundest 
judgment and highest skill. The chief difficulty is constituted 
by the fact that usually there is multiple joint involvement and 
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formed into active; independent individuals, in some instances 
able to contribute to the income of the family. Improvement 
of greater or lesser extent may be obtained in a large number 
of properly selected arthritic invalids. 

The surgeon must attempt to answer the following ques- 
tions in relation to the individual patient : 

1. Is the arthritis quiescent? 

2. Is the patient’s physical condition good enough to war- 
rant undertaking an extensive surgical program? 

3. Is the expected functional gain likely to be worth the 
effort, taking into consideration the patient’s age, physical con- 
dition, and the series of operations necessary? 

4. Is anything to be gained by delaying the operation and 
by advising further treatment of any kind? 

5. Are the patient’s morale and willingness to stand pain 
such as to offer promise of the necessary cooperation in the 
after-treatment? 

6. Does the hospital where the patient is to be treated 
possess all the necessary facilities for successful treatment? 

7. Can arrangements be made for the necessary treatment 
and surgical supervision after the patient leaves the hospital? 

8. Has the patient provided an adequate budget to see the 
treatment through from beginning to end? (Under present 
conditions often an insurmountable obstacle.) 

Surgical Objective. — The surgeon must have a clear idea 
of the objective in view and must not be led away from the 
pursuit of one goal to that of another before the first is reached. 
On account of the great variation both in the extent of the 
involvement and in the joints that are principally affected, this 
is h'kely to happen unless he clearly differentiates the arm prob- 
lem from the leg problem; 

1. The arm problem has to do with restoring the use of the 
arms and particularly to permit the patient to eat, dress and 
perform the various acts of toilet and personal care without 
assistance. ^ATien the elbows are ankylosed and the fingers 
and wrists stiff, the patient is practically as helpless as if both 
arms had been amputated and. if possible, relief should be 
given. 

2. The leg problem has to do with restoring the patient s 
ability to move about without assistance. It is not sufndent 
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only to restore the power of locomotion but the patient must 
also be able to get up from a chair and to sit do\vn again 
unaided. 

The solution of either of these problems constitutes an end 
in itself and the gain justifies the series of procedures which 
may be necessar\L When both the arms and the legs are dis- 
abled, the solution of the arm problem should be attempted 
first and the effort is justified even though nothing be attempted 
for the legs. The surgeon must avoid operations that do not 
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examination; in other cases it may be difficult. The chief 
cause of error is the persistence of pain, the physician being 
unable to differentiate the pain caused by stretching of ad- 
hesions, movement of a fibrosed capsule, or strain resulting 
from attempted use of a damaged joint from that caused by 
actual arthritic swelling and inflammation. Careful examina- 
tion of the joint and analysis of the maneuvers that reproduce 
the pain will usually yield evidence upon which an opinion may 
be formed. When doubt persists the matter can only be de- 
termined by observation over a period of time. 



Fig. 113. — Case 3. Multiple atrophic arthritii. Motion in rkbt eJhow 
. ing arthroplasty. 

Operative Procedures. — variety of operative pro- 
cedures may be employed for the relief of the disabilities of 
atrophic arthritis. These include synovectomy, cap.->u}op}asty. 
osteotomy, arthrodesis and arthroplasty. The selection of the 
appropriate procedure depends upon the estimation of the 
nature and severilj' of the pathologic change- in the affected 
joint and upon the appraisal of the patient a- an operative risk 
The strain of an operation is in -ome way- akin to that oi 
participating in an athletic contest and no patient who ha.- been 
inactive for years is a good operative risk. Minimal procedure- 
should be selected and one should avoid the mi-take of attempt- 
ing more than one operation at a time .Veverthele--. it i- 
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impossible to avoid all danger in the rehabilitation of the ar- 
thritic cripple and one is sometimes confronted by the alterna- 
tive either of going ahead at considerable risk or of abandoning 
the attempt altogether. In such a case the decision should be 
left to the patient after frankly presenting both sides of the 
question to him. 

Synovial Hypertrophy.— Hyperplasia of the synovial 
membrane is a characteristic part of the pathologic process of 
atrophic arthritis and may persist even after the disease has 
become inactive and constitute a cause of disability. The 
membrane becomes thickened and is thrown into folds and 
villi which may cause mechanical interference with joint func- 
tion or become pinched between the articular surfaces with the 
production of pain. Synovial hypertrophy is not infrequently 
associated with chronic effusion or hydrops, the scarred and 
thickened membrane not permitting the normal drainage or 
interchange of fluids. The condition is seen most typically in 
the knee joint where, because of the large synovial area and the 
superficial position, it is more evidently a cause of trouble than 
elsewhere. , 

Tenderness in the region of the infrapatellar fat pad, pain 
and restriction of motion on attempt to completely extend the 
knee, are not infrequent symptoms. Upon x-ray examination 
the joint cartilage shows no damage or only slight damage and 
the changes are chiefly thickening of the soft parts. 

In such cases when supportive measures have been tried 
without result, relief may be obtained by the operation of 
synovectomy. It has been shown by experiments upon animals 
Uiat excision of the synovial membrane is followed by the for- 
mation of a new synovial layer developed by metaplasia of 
the surrounding connective tissue. The operation should be 
performed cautiously and only in selected cases as experience 
has sliown that when performed indiscriminately there mav 
he a dmnnution of joint motion or a recurrence of nain T u 
not been impressed from obserxmtion of my own and othl^ 
surgeons cases that there is anv evidence to sunnort tV.e i ■ 
iliat synovectomy rids the body of a focus of ^•"1' 

may ser^■e to propagate the dL^ease in other joints 

1 ostoperative splinting is not generally required aft^r 
v.-c.o„,y, larse compression dressings being sufJdent ^ 
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movement is encouraged beginning a few days after operation. 
Weight bearing is usually permitted at the end of three to 
seven weeks. 

Flexion Deformities of the Joints. — ^Joint deformities in 
atrophic arthritis are chiefly the result of the patient’s efforts 
to obtain relief of pain during the active stage of the disease 
by flexing the joints and maintaining them in positions of re- 
laxation. Complete extension, because it puts tension upon 
the ligaments, is the more painful motion and the one that is 
chiefly avoided. The joint capsule which is thickened and in- 
filtrated adapts itself to the flexed position and loses its exten- 



Fig. 114. — Case 3. Motion in left knee following arthroplasty. 


sibility; the muscles become contracted, and unless measure.-' 
are taken to overcome it the deformity becomes fixed. The 
longer it is allowed to persist, the more permanent the charac- 
ter of the contraction. If the arthritis becomes inactive and 
healing occurs without much articular damage, the joint still 
remains partially flexed because of fibrotic changes in the cap- 
sule. If the arthritic process continues the articular cartilage 
is destroyed, the syno\ial pouches become obliterated and ad- 
hesions form between the layers of pannus covering the ends 
of the bones. The joint still remain^ fle.xed but there is now 
a condition of fibrous ankylosis and in time this may "o on to 
bony ankylosis. 
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Fic. 115. — Case 3. x-Ray foJIowinp arthroplasty of left knee. 


legs, or part time splinting will prevent the need for later sur- 
gcrj- in many of these cases. 

Capsular Contraction. — Simple capsular contraction with 
but slight damage to the joint cartilage is most frequently a 
cause of disability in the elbows and knees. In the elbow the 
contracture shows itself chiefly as a limitation of extension 
but docs not cause any great handicap as long as motion in 
flexion is preserA-ed because of the fact that the arm is used 
chiefly with the elbow fle.xed. In the case of the knees how- 
eviT. complete extension is necessary for locomotion and to 
relieve the extensor muscles of too great a burden when weight 
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is borne. Flexion contractures of the knees are usually bi- 
lateral and when they exceed 30 degrees usually drive the 
patient to a wheel chair existence. 

The characteristic feature of these contractures is the 
preservation of motion in flexion so that the joint may be bent 
almost to the normal limit. It cannot be extended, however, 
beyond a certain fixed point. There is frequently a certain 
amount of posterior subluxation of the tibia on the femur but 
the ic-ray examination shows only slight if any changes in the 
articular cartilage. 

Numerous procedures have been devised to overcome these 
flexion contractures of the knees, mostly in the form of special 
appliances exerting traction or leverage on the leg in such a 
manner as not only to correct the flexion but also to overcome 
the posterior subluxation of the tibia. They necessitate pro- 
longed fixation of the joint which is always unwise in atrophic 
arthritis even in the quiescent stage. Such gain as is made in 
extension is usually won at the cost of pressure sores in the 
heels, circulatory disturbance of the feet and decreased motion 
of the knees. Manipulative correction is a dangerous procedure 
even when done gently and may easily result in a fracture be- 
cause of the extreme atrophy and fragility of the bones. In 
the quiescent stage it is rarely advisable because of the long- 
standing and fixed character of the deformities and in the end 
open procedures are generally to be preferred. 

After trial of many of these methods I became dissatisfied 
with their results and more than ten years ago began to resort 
to operative freeing of the capsule. This operation has given 
good results in properly selected cases and I have continued to 
use it. The technic of this operation has been described under 
the name of posterior capsuloplasty and, in brief, consists of 
making an incision over the lateral aspect of the knee, dividing 
the iliotibial band of the fascia lata, lengthening the bicep.- 
tendon, both of these structures being contracted, and then 
opening the posterior compartment of the knee and stripping 
away the attachments of the posterior capsular ligaments to 
the femur. It is then usually possible to manipulate the knee 
into complete e.xtension in which case after closure of the in- 
cision a plaster casting is applied. Otherwise extension is 
applied by means of a nnre passed through the os calcis. 
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Since only the soft parts are sectioned during the operation, 
it is possible to begin movement at the end of two to three 
weeks. The casing is split and removed during the daytime 
to permit exercise but is reapplied at night. Walking vnth a 
brace is permitted at the end of four to five weeks. The use 
of a night plaster is continued for upward of six months in 
order to prevent any danger of a recurrence of the contracture. 

Capsular Contraction with Joint Damage. — When the 
arthritis has progressed a stage farther than that just described 
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narrowing of the joint space but the amount of cartilaginous 
damage is not extreme. 

On the whole, the simplest solution of this problem is to 
perform a supracondylar osteotomy of the femur and to secure 
complete extension of the knee at the cost of angulating the 
femoral fragments. The drawback to this operation is that it 
requires eight weeks^ immobih'zation in plaster and, as pointed 
out previously, is likely to be attended by some diminution 
in the range of motion. This has been confirmed to a certain 
extent by the experience with certain cases and while the de- 
crease has not been serious it has led me to be cautious and to 
restrict the use of osteotomy to deformities in which the indi- 
cations are very definite. 

Painful Joints. — ^Extensive damage to the joint cartilage 
may of itself be a cause of painful function without necessarily 
causing marked limitation of joint motion. Pain of this type 
is incurred only on use of the joint and is relieved promptly by 
rest. If the patient persists in using the joint there is reaction 
in the form of swelling and effusion. Clinical examination 
might easily lead one to conclude that the trouble was due to 
proliferation and thickening of the synovial membrane but the 
cue to the real difficulty is obtained from the x-ray examina- 
tion which shows extensive changes in the articular surfaces. 
There is narrowing of the cartilage space, irregularity and 
eburnation of the bony surfaces and considerable productive 
change of the joint margins. Such pathologic changes are in- 
compatible with good joint function and one. is justified in 
considering a surgical remedy. Too often under these circum- 
stances the surgeon jumps to the conclusion that fusion of the 
painful joint offers the best solution. 

I do not agree with this opinion, and in general believe the 
resort to fusion operations in atrophic arthritis is ill advised. 
This disease is subject to recurrences of activity from time to 
time and one can never predict with certainty that other joints 
may not be involved at some later time. One should always 
aim to preserv'e or increase motion in arthritis instead of 
eliminating it. I have frequently seen arthritic cripples in 
whom the reconstructing problem was rendered infinitely more 
difficult because of a previous fusion operation. The articu- 
lations adjacent to the fused joint are rarely normal and the 
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patients have usually walked awkwardly and used the limbs 
poorly. I have fused some arthritic knees but have never done 

it without later regrets. _ 

Painful joints must be relieved but this can usually be 
accomplished in other ways than by fusion. The cause of the 
pain must be carefully sought. If due to synovial h}T)ertrophy 
or tabs, partial or complete synovectomy may be the remedy. 
If the result of ligamentous strain, the faulty weight-bearing 
lines should be corrected and the limb adjusted in proper posi- 
tion. Tlris may necessitate the use of various tj^es of braces 



tig 117.— Case 4 Robert Jones’ pseudarthrosis of both hips. Motion restored 


or the performance of an osteotomy. If it is due to articular 
damage, then partial or complete arthroplasty may be required. 

Ankylosis.— Ankylosis of one or several joints is the 
common laic result of unchecked atrophic arthritis. With the 
development of multiple ankyloses, the active arthritis usuallv 
IS exunguished as if it lacked further fuel to keep it burning 
The patients are completely helpless and dependent and the 
rmcct IS the same whether the ankylosis is fibrous or bony 
ie onl> rcmed\ for ankylosis is the operation of arthroplastv' 
and in these ossified cripples not one but several art2 r ’ 
m.y b, required if rvcrrh-while results are 1o be „b2S “ 
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Arthroplasty is an operation to construct a new .joint. If 
bony ankylosis is present the bones are divided at the level of 
the old joint, the ends trimmed and smoothed to simulate the 
normal articular configuration and the surfaces are then covered 
with a sheet of fascia lata removed from the thigh and care- 
fully stitched in place. If the ankylosis is fibrous the joint 
surfaces are removed and fascia lata interposed in e.xaCtly 
similar manner. The fascia serves a double purpose; first, of 
preventing recurrence of ankylosis by forming an intervening 
barrier between the raw bone ends, and, secondly, of forming 



Fip. IIS. — Case 4. Ranjre of abduction followinj; Jones' pscudarthrods 

the foundation for the development of a pscudarthrosis such as 
is seen when a fracture fails to unite by providing a nidus of 
fibrous tissue from which granulation tissue grows to obliterate 
the joint space. Different methods must be employed to deal 
udth the different joints but it is unnecessary to bother you 
with details of operative technic or to explain the individual 
variations of different surgeons, as I am chiefly concerned with 
showing what may be done. It is sufficient to ^tate that pro- 
longed and patient after-care is necessary, which require-^ the 
full cooperation and determination of the patient and that with- 
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out these the result may be failure, irrespective of how skil- 
fully the operation is performed. 

My first operations for the relief of ankylosis in atrophic 
arthritis were performed approximately fifteen years ago and 
were accompanied by misgivings because of the warnings of 
experienced surgeons that such operations were inadvisable in 
this disease. Tragedies have not resulted; there have been 
but few complete failures and on the whole die results have 
exceeded expectations. This experience has tended to make 
me broaden the indications for its use and I do not hesi- 
tate to advise it now in cases which I would not have con- 
sidered operable by former standards. Even when there is later 
recurrence of the arthritis the new joint produced by arthro- 
plasty retains its good function and shows no evidence of in- 
volvement. The elbow and jaw give the best results, the knee 
the next best, and the hip follows closely after. Weight bear- 
ing after arthroplasty of the knee or hip should be postponed 
until the end of twelve weeks and then only with brace pro- 
tection. Arthroplasty of the finger joints is a tedious procedure 
but w’orth-while results can be obtained when it is performed 
with proper technic. 

Multiple arthroplasties have been performed at different 
times in the same patients with, in some instances, remarkable 
functional improvement. In case of bilateral ankylosis of the 
elbows double arthroplasty may be counted upon to give good 
results. In case of bilateral ankylosis of the knees it is usually 
sufficient to perform arthroplasty of a single knee although in 
2 patients I have done double arthroplasty with fair results 
In case of ankylosis of both hips double arthroplasty is fre- 
quently necessaiyq and I have seen the result in the first hip 
improved after doing the second. In case of ankylosis of both 
hips and both knees the attempt should be made to restore 
motion in one hip and in the opposite knee. Later it can be 
decided whether something should be attempted for the second 


In a complicated problem of this type Jones’ operation for 
creaUnp a pscudarthrosis of the hip presents cerfain 
.nge. The neck of the femur is dhnded ati 
greater trochanter nith its attached muscles k s^h off ^ 
turned up to cover the raw bone surface of the neck after Ae 
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excision of a generous portion of the bone.’ The neck thus 
serves as a buttress or shelf to prevent upward displacement 
of the shaft. The operation may be depended upon to restore 
movement of the hips although at the expense of some loss of 
stability. 

Conclusion, — In what has gone before I have tried to sum 
up clinical impressions obtained from the study of a group of 
more than 125 patients with approximately 200 operations per- 
formed in the last fifteen years. I have attempted to show 
that surgical measures are frequently required to carry on, and 
complete the work of rehabilitation of the arthritic cripple, but 
that the field of surgery is strictly limited and should never 
begin until after the disease has been rendered inactive by 
general medical treatment. The treatment is costly both in 
time and effort but worth-while rewards are obtained when 
patients may again begin to take care of themselves or may 
leave their wheel chairs and begin to walk. It is for the phys- 
ician to learn the possibilities of surgical reconstruction and 
to open up for many patients new avenues of hope. 
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THE ROLE OF THE ROENTGENOLOGIST IN THE DI- 
AGNOSIS AND TREATMENT OF CHRONIC ARTHRITIS 

The chronic arthritides form the following 9 clinical groups: 

1. Atrophic. Synonyms; rheumatoid, chronic infectious of unknomi etiology, 
proliferative. 

In this group belong the arthritides discussed by various authors uuder 
the ioUoudng names: chronic polyarthritis, ankylosing polyarthritis, 
nonspecific nonsuppurative focal arthritis deformans, spondylarthritis, 
spondylarthritis ankylopoietica, ankylosing spondylitis, spondylitis 
ossificans ligamentosa, spohdyloze rhizom^lique, Marie-Strumpell dis- 
ease, Pierre-Marie-Strumpell disease, spondylitis muscularis (Bechterew 
type), spondylitis senilis, and juvenile polyarthritis (StDl’s disease). 

2. Hypertrophic. Synonyms: osteo-arthritis, degenerative or senescent, non- 
ankylosing. 

In this group belong spondylitis deformans, SchmorVs deforming spon- 
dylosis, spondylosis deformans, morbus coxae senilis, Heberden*s nodes, 
and osteochondritis desiccans. 

Mixed, atrophic (rheumatoid) and hypertrophic (osteo-arthritis) arthritis 
occurring in the same patient. 

4. Specific infectious: gonorrheal, sx'philitic, tuberculous, typhoid, pneumo- 

coccic, staphylococcic, streptococcic, meningocoede, influenral, and those 
due to trichinosis or dycenter\’ badllus infections. 

5. Neuropathic: Charcot joint, sjTingomyelia, and posthemiplegic. 

G Joint changes due to faulty constitutional processes as seen in gout, scurvy, 
hemophilia, scrum allergy’, intermittent hydrarthrosis, PageCs disease 
hypcrparathxToidism, food allcrg>’, dimacteric, ovarian and thyroid dis- 
turbances. 

/ Traumatic: endogenous or exogenous. 

s Neoplastic: benign, primary' malignant, and metastatic. 

^ l'ncla«rified 


ROENTGENOLOGIC DIFFICULTIES IN CLASSIFYING ARTHRITIS 
U i? well to remember that clinical arthritis even though 
of long vtanding may not show roentgen ewdence of ioint 
chance ,n many cases. The disease process may be Hmited to 
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the soft tissues and the changes may be insuinderitl}’ pRv 
nounced to be tdsible on the roentgenogram. 

Id upical atrophic (rheumatoid) arthritis, the follo'cmg 
changes occur earh’ and can be recognized roentaenologicallT: 
proliferation of the 53 'no\da] membrane, thichenin^ of the joint 
capsuie, and joint effusion ma\" become apparent as increased 
densiU' of the soft tissues, with \'i5ible distention of the joint 
capsule and displacement in the knee, for example., of such 
joint structures as tie fat pads and patella. 

Later there occurs atroph\" of the bon\' tissues adjacent to 
the joint with partial or total destruction of the cartilage, and 
consequent narrowing or obliteration of the joint space. Ero- 
sion or marked destruction of the articular bony margin, whi 
formation of loose bodies occasionally, and with partial or com- 
plete dislocation of tie articulating bones may follow. The 
end-result is fibrous or bony ankjdosis. This consritutes the 
classical roentgen e\ddence of atrophic ( rheumatoid 1 arthiiii- 

In atrophic (rheumatoid 1 spondtitis there occur, early, 
irregular calcifications of the igaxnents. The process msy 
progress, resulting in bony anladosL of the entire spine. The 
inten^ertebral disks mat* be somewhat narrowed itn they are 
not destroyed. The venebral bodies show atrophic changes, 
and often lipping. The articulating facets ma}' show atropisr 
changes and may fuse. 

In typical hjpeitrophic arthritis (osteo-airhrins'), the ear^ 
roentgen changes are seen as increased densities due to loccl- 
ized sjmotdal membrane proliferations. There may be slight 
periarticular lipping and slight atroph}' of the canceDous bon? 
close to the joint. Later the lipping becomes more prominent 
and the joint space usually shows some narrowing. Later on 
the joint space may be completely obliterated with appromma- 
tioD of the bon^' surfaces. This depends on the degree 01 car- 
tilaginous destruction. H3perosiosis. with prcnoiinced 
formation is common, occasional bonj’ bridging ozairs. 
articular bone shows sclerosis and may Later show erc^sions c-, 
the artictilar surface with ctTUC destruction of the cance-jorn 
bone. Loose bodies, due to detached periaimmlar chonnr^'' 
osteoph^nes, ma}^ be seen. Subluxarion majr onrur as 
calcificarion of the joint capsule and ossifying perosntts 0: 
shaft near the joint. In rare cases anirdosis cccurs. 
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In hi’pertrophic spondylitis (osteo-arthritis) the ligaments 
do not usually calcify. The vertebral bodies are not destroyed 
but on the contrary show increased sclerosis. Bony spurs form 
early, and are prominent, ’and segments of the spine may be 
fixed by mechanical interlocking of the exostoses. The inter- 
vertebral disks show destructive changes. The facet spaces 
show narrowing and there is sclerosis of the articular facets. 

The chronic arthritides of the mixed group show a mixture 
of the roentgen changes described under the atrophic (rheu- 
matoid) and hypertrophic (osteo-arthritic) form of arthritis. 
The changes of one type may predominate and almost com- 
pletely mask the other type. Often the picture is extremely 
confusing. 

The arthritides of the remaining groups, with the exception 
of joint neoplasms, show the same basic roentgen changes. 
They do not present characteristic pathognomonic findings. 
The changes may be atrophic, hypertrophic or both depending 
on the duration of the disease, the joint involved, the age of 
the patient and many other factors. In chronic arthritis of 
every type the roentgenologist is often faced with insuperable 
difficulties when he attempts etiologic classification solely on 
the basis of roentgen findings. The pitfalls are numerous and 
■ mistakes in diagnosis are frequent. 

Some of the inherent difficulties of the subject may become 
evident from the follomng review of the literature: 

Two t\y)es of arthritis may be present in one and the same 
patient (Scott. 1932^). 

Spackman- (1936) states that “as pointed out by Osgood 
and others we can not say that both processes (atrophic and 
hypertrophic arthritis) do not occur simultaneously in the same 
patient or even in the same joint.” 


Rigler and Wetherby'' (1933) failed to observe, in their 
group of cases, hxpertrophic changes in any elbow or shoulder 
.and only few spine and knee cases with atrophic changes’. 
They suggest that the taqie of joint reaction may be due to 
location rather than to its etiologac In 21 ner r^nf 7*1, 
joi„u .vMch had been afflicted more than five years therfw«e 
no roemgenographic abnormal changes. A negative f 
eonofcam even late in the dbease is of little sig^ifl<rner 
There are cases on record in which roentgenogrTmf’ 
ntadc early ,n the process and the condiUon classified as atrXc 
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arthritis, and in which later the diagnosis was changed to 
hypertrophic or mixed arthritis (Wetherby,^ 1932). 

The end-stage of both atrophic and hypertrophic arthritis 
may be bony ankylosis (Osgood," 1930; Baetjer and Waters,® 
1921). 

Osgood® (1930) believes that occasionally both atrophic 
and hypertrophic arthritis may exist in the same patient, 
though this is relatively rare. 

Brailsford’^ (1935) calls attention to the fact that the 
shoulder joint is subject to rheumatoid (atrophic) arthritis, 
but relatively rarely to osteo-arthridc (hypertrophic) changes. 

Wetherby'* (1932) calls attention to the fact that the 
shoulder joint, for instance, shows in nearly all cases atrophic 
changes, while in the knee hypertrophic changes are much more 
common. He stresses the significance of this in view of the 
involvement of the knee and shoulders, in arthritic persons of 
all age groups, in about the same incidence. 

Localized atrophic arthritis (rheumatoid) of the spine 
which frequently responds to removal of foci of infection 
(teeth, sinuses, gallbladder and gastro-intestinal tract), may 
later show lipping of the margins, pointing of the articular 
facets, ossification of the anterior ligaments, destruction of one 
or more intervertebral disks and irregularity and sclerosis of 
the opposing vertebral surfaces (Brailsford,’ 1935). 

Rigler and Wetherby® (1933) conclude that the end-result 
of the proliferative form of arthritis (atrophic) is a combined 
destructive and hypertrophic reaction. 

Doub® (1936) points out that atrophic and Iwpertrophic 
arthritis are frequently seen as mixed types, and it is often 
difficult to say which type antedated the other. In some cases 
it is also difficult to distinguish between the two types from 
pathologic specimens either by gross or microscopic examina- 
tion. They are also in some instances indistinguishable from 
other type? of arthritis at certain stages of their course. 

In many cases there is grafting of one form of arthritis on 
the other, as for example where fusion of bones with ankylosis 
is found associated with well-developed spurs in which bony 
trabeculae are plainly visible. In other cases predominant 
hypertrophic changes in certain joints and unmistakable signs 
of atrophic changes in other joints were found in the same pa- 
tient (Spackman,- 1935). 
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Allison and Ghormley'’ (1931) found in tlieir study of joints 
bv gross and microscopic examination that the distmction be- 
tween the proliferative (atrophic) and degenerative (h\Tier- 
trophic) forms was not always distinct. 

Changes in joints due to various etiologic agents at times 
simulate each other (Wetherby,* 1932). 

A typical case of atrophic arthritis (spondylitis deformans 
of the Marie-Striimpell type) may be indistinguishable from 
a gononheal infection (Knaggs,^'’ 1925). 

Hypertrophic arthritis (osteo-arthritis) may simulate in old 
persons the reparative stage of tuberculous, gonorrheal, sjj’ph- 
ilitic and pneumococdc arthritis (Gelber/^ 1934). 

Pepper^- (1929) describes a chronic deforming gonorrheal 
arthritis with both hypertrophic and atrophic changes which 
is not to be differentiated as to cause from the roentgenograms 
alone. He also describes a type of gonorrheal arthritis nith 
punched-out areas in the bone which resembles gout. He con- 
cludes by stating that gonococcal arthritis does not present a 
distinct roentgen appearance, but that the roentgenogram used 
in conjunction with the history may be of valuable diagnostic 
assistance. 

Shapiro^^ (1932) and Rigler and Wetherby® (1933) state 
that gonorrheal arthritis may be indistinguishable from atro- 
phic arthritis. 


Cliarcot’s hip and shoulder joints and spine may show 
atrophic and hypertrophic phases. The atrophic type may be 
simulated by tuberculosis of the spine (Brailsford,'' 1935). 

Baeljer and Waters® (1921) emphasize that in tuberculous 
spondylitis there is no eddence of new bone production. 

In contradiction of Baetjer and Waters’ statement that new 
bone formation does not occur in tuberculous spondylitis and 
despite this general belief, areas of new bone production around 
tuberculous vertebrae are riot uncommon. In rare cases tuber- 
culous spondylitis may imitate deforming spondylosis fhvner 
trophic) (Freedman, « 1934). ^ 

In old age. tuberculous arthritis may be mistaken for sen 
i.c or In-perlrophic arthritis (Holmes and Ruggles^® 

„ 033 ) tot contrary to^Son 
or posmve diagnosis m tuberculous arthritis is no easy Sk 
and that an accurate interpretation is extremely difficult The 
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roentgenogram is but a record of the disease at a given 
moment. Synovitis, periarticular swelling and atrophy of 
bone are common to all arthritides, and are of limited value in 
the diagnosis of tuberculous arthritis. Atrophy of the bone is 
usually marked, but sclerosis and bone production occur in 
tuberculosis, even in the absence of a mixed infection. 

The punched-out areas in the epiphyses representing the 
presence of tophi, are not pathognomonic for gout. They are 
often present in atrophic arthritis (chronic proliferative, rheu- 
matoid) (Wyatt, 1933). 

Holmes and Ruggles’-"’ (1936) state that in early stages of 
gout it may be mistaken for hypertrophic arthritis. With 
reference to tuberculous arthritis they write that in old age the 
disease may be mistaken for septic or hypertrophic arthritis. 

Shapiro^^ (1932) claims that the supposedly tj^aical 
punched-out areas of bone in gout are commonly seen in 
atrophic arthritis. 

The cavities noted in the head and neck of the femur in 
many of the so-called “osteo-arthritic hips” (h 3 T 3 er trophic) 
may be of gouty origin. When gout attacks a major Joint 
there are no radiographic changes of diagnostic value (Scott,' 
1932). 

Hench'® (1937) writes that he is unaware of any proved 
case of gouty spondylitis in the literature for many years. It 
has been his experience that acute gout practically never in- 
volves joints of the torso, namely, those of the spinal column, 
hips and shoulders. Thannhauser, Pratt, Monroe and Licht- 
witz (quoted by Hench) had never noted spinal involvement 
in any of their cases of gout. Monroe and Lichtwitz had 
never, and Thannhauser had rarely encountered involvement 
of the hips. However, Talbot (quoted by Hench) had under 
observation a patient with tophaceous gout and gouty arthri- 
tis of several Joints whose roentgenograms gave evidence of 
gouty erosion in the sacro-iliac Joints, and Bauer stated that 
on postmortem examination recently he had found urate de- 
posits in the vertebrae of 1 case. 

Keefer and Myers"® (1933) write that there is no abso- 
lutely characteristic picture present in all cases of hemophilic 
arthritis. The chronic lesions maj^ resemble gout, degenerative 
(hypertrophic), or tuberculous arthritis (Doub,® 1933). Late 
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in hemophilic arthritis roentgenograms may simulate those in 
tuberculous, atrophic or other types of fthntis (Kahn. 

Rjmins, Solis-Cohen and Le\nne, quoted by Hench ). 

Doub and Da\ddsomi (1926) say that in early hemophilic 
arthritis there are no destructive changes. In these casp there 
is effusion of blood into the joint, thickening of the joint cap- 
sule, and lipping similar to hiTiertrophic arthritis. In the ad- 
vanced stages there are destructive changes both in the joint 
cartilage and bone. There may be punched-out areas in the 
epiphysis, destruction of the articular surface and blood in the 
syno\dal cavity. 

In traumatic arthritis the picture of capsular distention due 
to increase of sjmovial fluid differs little from the first stage of 
an infectious process of known etiology. If continued over a 
long time, destructive and productive changes occur in the 
same joint (Gelber,^^ 1934). 

The changes in traumatic arthritis, due to injury are syn- 
ovial thickening, necrosis of the cartilage, with narrowing of 
the joint space and bone proliferation. This type of arthritis 
simulates hypertrophic arthritis (osteo-arthritis) , and it is diffi- 
cult to distinguish the two tjqies roentgenographically (Doub,“ 
1933). 

It should be evident from this survey that precise clas- 
sification of the arthritides based solely on roentgenographic 
e\adence is too often unsatisfactory to be of much aid to the 
clinician. 


Rigler and Wetherbj'^ (1933) in their study of 60 cases of 
chronic polyarticular arthritis observed that a large number 
of arthritic joints may give no abnormal roentgen findings 
throughout the course of the disease. They attempted to divide 
their cases roentgenologically into “atrophic,” “hypertrophic” 
and 'infectious” groups, hlost of the infectious cases occurred 
m the later decades of life and with the greater duration of 
the disease, indicating to the authors that the combined destruc 
live and h>'pertrophic reaction of the “infectious” tvne is 
Miiiply a more extreme and older phase of atrophic arthritis 
They concluded tliat roentgenologic attempts to differentiate 
bet neon atrophic and “infectious” arthritis should be aban- 

toentgen purposes chronic arthritis should 
be divided into atrophic. hjT^ertrophic and mixed. ^ 
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Scott=“ (1935), however, divides the hypertrophic type of 
artliritic cases into infectious and noninfectious groups, the 
basic differences in his classification of joints being as follows: 
(1) decalcification of the skeleton is peculiar to rheumatoid 
arthritis, (2) loss of cartilage with the formation of osteo- 
phytes is associated with the osteo-arthritic group, (3) loss 
of cartilage with early sclerosis of those bones entering into the 
formation of the joint, usually of a single finger, denotes a 
chronic infective arthritis, while (4) the “punched-out” areas 
seen on the edge of the articular surfaces indicates the presence 
of gouty deposits, which are characteristic of gouty arthritis. 
He reminds us, however, that it is possible to get a mixed or 
dual arthritis, or even 3 types of arthritis in a single patient. 

Aldred-Brown and Stevem^ (1936) attempted to follow 
Scott’s classification in 154 consecutive cases but did not feel 
justified in separating cases of rheumatoid arthritis from those 
of chronic infective arthritis. Strangeways-’’ concluded long 
after many years of investigation that it was impossible by 
any known method, including the radiologic, to distinguish 
between the different types of arthritis. Hench (1936) re- 
gards Gelber and Goldberg’s roentgenologic classification into 
“infectious” and “atrophic” as unnecessary. Spackman- ( 1936) 
writes- that the roentgenologist in interpreting his findings must 
weigh and consider carefully both the clinical and the roentgen 
features of the particular case in question. Otherwise the 
result is too often a roentgenologic report which is not only of 
no direct assistance to the physician but may be grossly mis- 
leading. Occasionally he has not been able to decide from the 
roentgen evidence alone whether the hypertrophic or atrophic 
variety is present. The roentgenologist should not be guided 
solely by those changes which he can see on the roentgenograms. 

Wyatt^’’ (1933) states that the pathology of early atrophic 
arthritis explains the absence of early roentgen findings other 
than those that characterize the beginning of all joint disease. 
Formerly it was considered the function of the roentgenologist 
to confirm diagnoses of tuberculosis of the hip.s, spine and so 
on, but such is no longer the case. 

Many others admit that attempts to cla.ssify the arthritides 
on purelj" roentgenologic data lead to failure and often mis- 
guide the clinician. Among this group we may name Moore- 
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(1929), Wetherby (1932), Morrison and Kuhns^^ 

Fisber-® (1936), and Holmes and Ruggles^^ (1936). blost of 
tbe literature alludes to tbe great help obtained by tbe roent- 
gen method of examination; some even state that the exact 
UTie of arthritis can be ascertained in this way but that this 
is true only in some cases. 

DEFFICULTIES IN DETERMINING THE ETIOLOGY OF ATROPHIC 
(RHEUMATOID) AND HYPERTROPHIC ARTHRITIS (OSTEO- 
ARTHRITIS) 

It is generally admitted that the exact etiologic agent or 
agents responsible for the atrophic and hypertrophic forms 
of arthritis are unknown. Spackman^ (1935), Morrison and 
Kuhns-' (1936) suggest the possibility of common unknown 
etiologic factors affecting joints differently at different age levels 
under different metabolic or endocrine conditions. Morrison 
and Kuhns^’ (1936) state that the belief has wide acceptance 
that both the atrophic (rheumatoid) and hypertrophic (osteo- 
arthritic) forms of chronic arthritis are often the result of 
similar etiologic factors. Both types may show increased 
density or decreased density of bone, particularly in the mixed 
forms of arthritis. Localized decalcification and apparent cyst 
formation are often obserx'ed about the metacarpal and pha- 
langeal joints of both types of arthritis. In the past too much 
emphasis has been placed on the roentgenogram alone. In 
adult life and in the aged the differentiation of types of chronic 
arthritis becomes increasingly difficult. The roentgen changes 
commonly called the manifestations of atrophic or hyper- 
trophic arthritis, were frequently found to merge. 

Stcindler-'' in a study of 4339 cases of chronic arthritis of 
the atrophic (rheumatoid) and hjrpertrophic (osteo-arthriticl 
U-pes found surprising relief for the first year in 20 ner cent 
and a ma.ntamad relief in 8 per cent of the chronic hroe" 

.'n^^onnS, -- following re^otr:, 

Miltner and Kulowski^“ (1933) considered the teeth m 
Mis. paranasal sinuses, gastro-intestinal tract 
tract and the mastoids as foci in their study ’ of 
ainfphic (rheumatoid) and of 100 cases nf\ °° 
ihriii. (osteo-anhrith) f^lTertrophic - 


ar- 
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In his paper on the radiographic dissection of chronic rheu- 
matic arthritis, Scott^ (1932) writes that many of the cases of 
spondylitis deformans (hypertrophic arthritis) show evidence 
of chronic infective condition or even abscess formation in the 
sacro-iliac joints. 

In the recent British classification of arthritis one notes 
that hypertrophic arthritis (osteo-arthritis) may be associated 
with infection, that it may be secondary to atrophic arthritis 
(rheumatoid), that it may be secondary to trauma, or that it 
may be associated with disordered metabolism (climacteric, 
gouty, scurvy, hemophilia), or associated with organic diseases 
of the nervous system as in Charcot’s joints or syringomyelia 
(Fisher, 1936). 

Miller®’ favors the term “osteo-arthrosis” for hypertrophic 
(senescent, degenerative) arthritis, to indicate lack of an in- 
fective factor in this pathologic process. 

Schauffler®' (1927) believes that hypertrophic arthritis is 
not caused by bacterial invasion and is not cured by removal 
of foci of infection. In his opinion the products of bacterial 
growth in the colon may influence the development of hv'per- 
trophic arthritis. 

In 1000 consecutive cases of “lumbago” or “sciatica” 
Brailsford®® (1932) found definite evidence of hidden sepsis 
in 682. 

It is evident from reviewing the literature on the roentgen 
classification of the atrophic (rheumatoid) and hypertrophic 
(osteo-arthritic) forms of arthritis that the roentgenologist may 
find great difficulty very often in differentiating between these 
two disease processes. 

It is also well known tliat the clinical differentiation be- 
tween these two forms of chronic arthritis is often extremely 
difficult. It is clinically very important, however, to know 
whether the atrophic (rheumatoid) factor constitutes part of 
the picture in a patient with chronic arthriUs, because the type 
of treatment chosen is often largely dependent on this clinical 
point. 

The great difficulty in all clinical efforts to classify chronic 
arthritis is due to the fact that at the moment there is not 
available a single specific test for differentiating between 
atrophic and hypertrophic arthritis. The increased sedimenta- 
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tion rate of the red blood cells is said to be the most reliable 
test in the atrophic form of arthritis (Short, Dienes. ^ and 
Bauer 1937). This test cannot be used, however, to differ- 
entiate atrophic (rheumatoid) from hypertrophic arthritis 
(osteo-arthritis). 

As a result of this difficulty clinicians have developed a 
tendenejf to utilize to a large degree the roentgenologic ex- 
amination of the joints for classification of the arthritides. 
Wetherby^ (1932) wrote that often diagnosis of the t^Tie of 
arthritis present is withheld until the report on the roentgen 
examination is available, and then the diagnosis is made accord- 
ing to the changes seen in the roentgenogram. 

In the writer’s experience, covering a period of twelve years, 
during which time he has worked in close collaboration with 
Dr. R. G. Snyder, efforts to classify cases of chronic arthritis 
seen in office practice, solely on the basis of roentgenologic 
findings, have often met with failure. It seems that in the final 
analysis the clinician must still, in most instances, rely on his 
clinical judgment for the etiologic classification of chronic ar- 
thritis. It follows, therefore, that in a case of chronic arthritis 
which seems to belong to one of the three groups, known as 
atrophic (rheumatoid), h^'pertrophic (osteo-arthritic), or 
mixed, the clinician still must rely largely on his clinical judg- 
ment in deciding whether the discovery and eradication of 
foci of infection, toxemia or allergic irritation will be of clinical 
value in the management of the case. 


ROENTGENOLOGIC AID IN THE STUDY OF THE ARTHRITmES 

The roentgenologist can be of great assistance to the clin- 
ician in the search for obscure foci or obscure causes of joint 
pain. Careful study of the teeth, paranasal sinuses lungs 
heart, gallbladder,^ kidneys, gastro-intestinal tract and skeletal’ 
•structures may disclose foci of important etiologic relation 
ship to the arthritic process. Roentgenologic study mav brine 
to hghl abnormalities of posture, bony anomalies, soft tissue 
l^aihologic processes, pathologic processes in the organs and 
-Udctal structures, which may immediately clarify many oh 
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In postural arthritis (static, endogenous, traumatic) the 
demonstration of flattening of the arches of the feet may ex- 
plain painful ankle or knee joints and pains in the hips and 
lower back. 

Scoliosis or abnormal lordosis, kyphotic arching of a spine 
segment, malaUgnment of the various segments of the spine 
in their relationship to each other or to the sacrum, may 
elucidate obscure cases of neck pain, backache, and pain in 
the chest. 

Anomalies of the spine, such as congenital malformation of 
the articulations, dehiscence in the posterior arches of the ver- 
tebral or sacral segments and sacralization and malarticulation 
of the lowest lumbar vertebrae may explain the cause of pain- 
ful symptoms in these regions. 

In rare cases the disclosure of an old intracapsular fracture 
with subsequent development of bony spurs or atrophic 
changes and narrowing of the joint space may disclose the 
reason for joint discomfort. 

The roentgenologic demonstration of a psoas abscess, long 
before there are roentgenologically demonstrable vertebral 
changes (Ornstein and Ulmar^'’), ma}^ aid in discovering an 
early tuberculous arthritis of the spine. 

Paget’s disease of the shoulder, knee and hip or of the spine 
and pelvis has on many occasions been treated as “rheumatism” 
before roentgenologic examination disclosed the true condition. 

The joint complaints of the acromegalic patient may be 
clarified by the demonstration of the sella and skull change.s, 
namely, enlargement of the sella, with or without atrophy, 
general enlargement with sclerotic changes of the skull, facial 
bones, lower jaw and the increased size of the extremities, par- 
ticularly hands and feet. 

The joint symptoms of the hyperparathyroid case, with 
collapse at times of some of the vertebral bodies, become clear 
when the generalized bony rarefactive changes and bone cysts 
are found. The mottled rarefaction of the skull and of the 
facial bones and the demonstration of urinary calculi may be 
the first clue leading to the demonstration of the characteristic 
chemical findings of hyperparathyroidism. 

In large tumor clinics it is not at all uncommon to find cases 
which had been treated for months for a suppo.sed arthritis 
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which on roentgenologic examination show the 

eNndence of a local neoplasm, benign or malignant, or the d - 

structive changes of bone metastases. 

Teeth. — Roentgenographic examination of the teeth and 
surrounding structures may reveal the following; 

1 Localized marginal pericementitis around vital teeth, due to pocket forma- 
tion under overhanging metal fillings, food debris accumulaUons, alveolar 
recession, and dental caries. 

2. Generalized pyorrhea, with extensive recession and absorption of the al- 

veolar margin and formation of pockets around \ital teeth, which ma> 
discharge pus and extend completely around one or more teeth. 

3. H>Tiercementosis of dental roots, due to marginal pericementitis, or to low- 

grade infection with chronic irritation of the pulp. 

4. Unerupted or partially erupted teeth with decay and infected pocketing. 

5. Malposed teeth with decay, alveolar septic pockets, or even fairly exten- 

sive destructive changes of the alveolar bone. 

6. Either nonxdlal or devitalized teeth wdth pericemental thickening or early 

granulomatous apical changes. 

7. Incomplete or imperfect filling of root canals with pericementitis or granu- 

loma. 

8. Drilled false root canals with pericementitis or abscess formation. 

9. Extensive caries, usually under metal fillings, which has extended to the 

pulp chamber and probably has caused the death of the tooth. 

10. Apical pericementitis, w’here very large metal fillings resulted in the death 

of the tooth pulp. In these cases one sees thickening of the pericementum 
at the apex, associated often with hypercementosis of the roots. The 
h\'percementosis represents the response of the tooth to a chronic low- 
grade infectious process in the pulp. 

n. Apical granuloma, a more advanced stage of apical pericementitis. In 
granuloma the pericementum becomes detached from the root apex 
i:. Apical epilhclial cA-st (radicular Q’st), which represents a still later stane 
of dental root infection, in which the central portion of the cranu 
lomatous mass becomes liquefied. One must bear in mind that Snu- 
loma and apical cj-sts may be separated from the antrum bv an i 

ihm plate of bone, or may point directly into the antra! cawl *1!^ ' 
the bony floor is dehheent and may be separated from^ ? ^ 

^vnly I'ly antral tnucosa. An infected'de^^s/T.^t' 

mfcct the madlary sinus and possibly by continuity tte th"‘° 
Sinuses. uie other nasal 

15 Chronic root abscess with destruction of the pericementnn, • 
absorption of dental roots and bone scm 
structure surrounding the root. Chronic root Ib^ “ “ 
and infect the masiUary sinuses. Presses may invaginate 
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14. Diffuse alveolar bone destruction, starting immediately around the infected 

nonvital tooth and e.xtending well into the surrounding alveolar structure. 

15. Root fragments with a walled-off infective process or ■rn'th an apical 

epithelial c>^st. 

16. Root fragments pushed into the antrum during e-xtraction. These are 

usually associated with a draining oral fistula and infection of the antrum. 

17. Ma.Tillary fistula into the oral cavity at the site of dental extraction. If 

infccUon of ^e antrum foUou-s and is not properly managed, a draining 
fistula with infection of the antrum and socket may persist for years 

18. Infected root cyst, left in alveolus after dental extraction. 

19. Infected socket partiaUy or completely dosed over by alveolar healing 

before thorough drainage of infected material had taken place. 

20. Socket infection assodated with a diffuse low-grade osteomyelitic process of 

the adjacent bone. 


T1i 6 possibilities of denis,! infection sre indicsted here in 
detail to show the great care with which dental roentgeno- 
grams must be studied for their proper evaluation. The writer 
has repeatedly observed cases -in which clinicians were satis- 
fied to rule out dental infection on the basis of improperly 
made roentgenograms on which, at best, only the very gross 
and obvious pathologic changes could have been visualized. 
Not infrequently clinicians err in requesting incomplete dental 
examinations, limited to the remaining teeth only. In such 
cases it is not unusual to overlook completely the presence of 
infected root fragments, cysts, septic pockets, antral fistulas 
or low-grade osteomyelitis of the alveolus. 

It should be evident from the above discussion that radio- 
logic examination of the teeth and alveoli merits extremely 
careful study, if dental and alveolar infection is to be ruled out 
on the basis of such study. 

PaxaURtSal Sinuses. — The paranasal sinuses are often dis- 
regarded as an etiologic factor in chronic arthritis because of 
lack of clinical history of sinus involvement. It must be re- 
membered, however, that marked pathologic changes may occur 
in the sinus membranes and cavities, with but very slight or 
no local subjective symptoms. 

The rule should be to examine the paranasal sinuses of 
everj' arthritic patient in whom a focus is suspected, regardless 
of lack of history of sinus involvement (Hurd.'”' 193,5 j. 

Rhinologic e.xaminadon may fail entirely in disclosing ex- 
isting sinus pathology. This is particularly true where the 
posterior groups of sinuses are involved. 
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Roentgen examination of the sinuses may fail to disclose 
disease if great care is not taken with the many technical e- 
tails essential in the production of good roentgenograms, i ne 
permissible latitude of technical error in the quality of sinus 
roentgenograms is very slight. The diagnostic value of sinus 
roentgenograms may be lost completely through faulty technic 
In complicated and postoperative cases, many views at different 
angles may be required for proper visualization of the various 
sinus cavities. Views with the head inclined to one side may 
be necessaiy for the demonstration of fluid levels in the maxil- 
lary sinuses. For study of the frontals and ethmoids the ortho- 
dox postero-anterior and lateral views may have to be supple- 
mented by oblique views of each side. For better visualization 
of disease processes along the antral floors particularly where 
sinus disease originates from dental structures and alveoli, the 
usual antral views may have to be supplemented by views 
taken obliquely between the rami of the mandible or by ex- 
posures made from behind, centering the rays through the 
space between the mandible and cervical spine. In some cases 
additional postero-anterior views may be necessary, exposed at 
such angles that the occipital rim and petrous bones will not 
overshadow the antral floors. Study of the sphenoids requires 
views that must show the right and left sphenoids separately. 
It may be necessary at times to make additional exposures, 
projecting the sphenoids on films placed in the mouth or utiliz- 
ing angles which will project the sphenoid roofs into the frontal 
sinus area. 


In chronic cases, particularly in postoperative cases, the 
routine roentgenograms may not suffice and some views ’may 
have to be repeated with deliberate overpenetration of the 
skull structures, in order to bring out some detaU obscured bv 
chrome h>’perplastic or fibrotic changes. At times all these 
views may have to be supplemented by study of roentgenograms 
made after injection of opaque materials into the siMsef 
Slight movement of the head during roentgenographic ex 
posure may completely ruin diagnostic detail. Slight rotetion 
of the head on its vertical axis may produce false S 

lor .he par.!cular teaure and calcium conte”t '^“t”S 



1656 


SOLOMON LINEMAN 


under examination, may completely blot out informative de- 
tail on the roentgenograms. The use of developing chemicals 
which are old, or at a higher or lower temperature than normal 
may completely nullify the diagnostic value of the roent- 
genograms. 

In sinus roentgenography it is essential to expose and de- 
velop each film or stereoscopic set of films as the roentgenologic 
examination proceeds so that errors of technic may be rectified 
immediately. 

Stereoscopic views are exceedingly helpful, and in many 
cases indispensable. The proper evaluation of sinus roent- 
genograms requires, as a minimum, views taken in four different 
positions, a lateral view, two postero-anterior views at different 
angles for the ethmoids and antra, and a cephalocaudal view 
for demonstration of the sphenoids. In addition to these the 
other views above described are often very necessary for the 
study and proper interpretation of sinus roentgenograms. 

There is another reason why the sinuses are often over- 
looked as an etiologic factor in chronic arthritis, and that is 
the failure to regard roentgen evidence of thickened and poly- 
poid membrane as indicative of possible sinus infection. There 
is a common tendency to disregard all roentgenologic findings 
in the sinuses if free pus cannot be demonstrated. It must be 
remembered, however, that thickened and polypoid membrane 
may in itself harbor infection, or may cover up abscess pockets. 

LUNGS AND HEART 

In the investigation of the lungs roentgenologic examination 
is limited largely to the demonstration of chronic empyema, 
abscess, diffuse pulmonary suppuration and bronchiectasis. 
Cardiac infections present very little definite roentgenologic 
evidence. Nevertheless, studies of the heart contours and ac- 
tion are of value to the clinician in determining the presence of 
infective cardiac lesions. 

GASTRO-INTESTINAL TRACT 

In the gastro-intestinal tract study of the colon may 
yield information of great value. In the esophagus, stomach 
and duodenum, if sjnnptoms referable to these organs are 
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present, roentgenologic study may reveal diffuse infiammatoiy 
Ganges or localized ulceraUons which may be of ctiologK 

significance. , i j r Tim 

In the colon several conditions must be looked tor.^ me 

most important is evidence of colonic stasis. Examination of 
the colon by barium enema, without preparatory’ cleansing of 
the bowel is the method of choice for tire demonstration of 
colonic stasis. The colon should be examined routinely in all 
cases oi chronic arthritis, regardless of history of normal bowel 
habits. It is surprising how frequently evidence of stasis or 
of colonic infection can be found in patients whose history’ 
does not point to bowel disturbance. It is not at all unusual 
to find the entire colon packed with fecal masses even shortly 
after bowel evacuation. In some cases, one finds localized 
spasm and serration and occasionally even partial obstruc- 
tion at the site of colonic diverticula in the sigmoid or 
descending portion of the colon, indicating the presence of 
infected diverticula. In other cases, one may find abnormal 
dilatations of the colon due to gas accumulation or fecal stasis 
or very marked redundancy with kinking or looping of the 
bowel segments. In some cases the evidence of bowel irrita- 
bility, namely marked spastidty, is further strengthened by the 
finding of marked turgescence and increase in the arborization 
of the mucosal folds, indicating the probable presence of catar- 
rhal colitis. Occasionally ulcerative cohtis may be demon- 
strated in arthritis patients. 

The roentgenologic demonstration of irritability, stasis or 
infection of the gastro-intestinal tract is of great value to the 
clinician. There is fairly general acceptance today of the 
theory' that such factors are of etiologic importance in chronic 
arthritis and must be eliminated if possible for the sucrp^cf,.? 
management of the case. successfui 


APPENBIX 

Cbronic appendicitis is a condition which does nn^ i 
usclf readily to roentgenologic investigation TA ^ 
ologlst can visualize the app^endix L Ct ^ 
appendiceal lumen is not obliterated. He can S !’ ^ 

mobihti- of the appendix or its retrocecal tl 
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tenderness by pressure directly over the appendix. The clin- 
ician must then evaluate these findings in the h'ght of his 
clinical findings and laboratory data. 

GALLBLADDER AND URINARY TRACT 
The search for gallbladder and urinary tract infection lends 
itself readily to roentgenologic investigation. The demonstra- 
tion of enlarged, thickened, calcified gallbladders, of gallblad- 
der adhesions, of gallstones, of pathologic conditions of the 
gallbladder, mucosa and of the urinary tract by modern roent- 
genologic methods is a comparatively fruitful field for roent- 
genologic investigation. 

BONE INFECTION 

Old osteomyelitic infections of the bony skeleton and 
chronic mastoid infections are readily demonstrable roent- 
genologically. 

From the above enumeration of roentgen studies of the 
teeth, sinuses, heart and lungs, gastro-intesdnal tract, urinary 
tract, gallbladder and skeletal structures, it is evident that the 
roentgenologist can be of considerable assistance to the clin- 
idan in the search for obscure foci in chronic arthritis. 

ROENTGEN RAY THERAPY OP CHRONIC ARTHRITIS 

A number of favorable reports have appeared in the litera- 
ture on the use of roentgen ray therapy in chronic arthritis. 

Scott®" advises small doses of low penetration, and uses 
rays of comparatively high penetration in bis hip cases. He 
obtained good results in “infective” and hypertrophic arthritis, 
but not in the atrophic cases. 

Kahlmeter®* reports that x-ray radiation is valuable in both 
the atrophic (rheumatoid) and hypertrophic (osteo-arthritic) 
forms of arthritis. He uses small fractionated doses at two- 
to three-day intervals. Sixty per cent of the atrophic cases 
and 40 per cent of the hypertrophic cases were benefited by 
this form of treatment. His atrophic spondylitis cases, how- 
ever, failed to respond. He thinks the beneficial effect is due 
to reduction of capsular swelling and diminution of joint exu- 
date. The analgesic effect may become evident rrithin two or 
three days or not until two or three weeks after commencement 
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of treatment. Improvement may last for months. CerU 
patients responded to this form of therapy m whom all other 

methods had failed. _ 1 f 

Douthwaite^® (1932) is less optimistic as to the value ol 

“deep .r-ray therapy” in hypertrophic artliritis (osteo-arthritis) . 
He feels that any^ing in the nature of a lasting improvement 
occurs in the minority of patients. The relief of pain, how- 
ever, justifies the trial. He warns, however, against overdosage 
with its danger of leukopenia. 

Watt^® (1933) obtained 40 per cent of cures and marked 
improvement in 194 cases of hypertrophic arthritis (osteo- 
arthritis) . The joints treated were the knees, hands, shoulders, 
hips and lumbar vertebrae (remaining joints rarely). He used 
from 50 to 60 per cent of a skin erythema dose, spread over 2 
to 4 sittings and repeated in from six to eight weeks, when 
necessary. In the hypertrophic type, radiation is the treatment 
of choice and should be given early. In cases of long standing 
with disappearance of cartilage, deformity and bony over- 
growth, the most one can hope for is relief of pain and some 
lessening of disability. 

Hernaman- Johnson'*^ (1931) thinks that x-ray radiation is 
least effective in atrophic (rheumatoid) arthritis. He obtained 
the most striking results in hypertrophic arthritis (osteo- 
arthritis). He believes the effect is due to the analgesic effect 
of the treatment, to reduction of joint congestion and to ab- 
sorption of pathologic fibrous tissue. 

Fried'" (1934) states that roentgen treatment has at least 
two ver>r desirable effects, namely, a rapid analgesic result and 
a decrease of swelling. These effects are similar in acute sub- 
acute or the chronic stages in the infective, rheumatic oV de 
forming U’pes of arthritis. 

Langer' (1933) claims that the majoritv of natfpntc 
benefited but that the results may not be apparent in so^ ’ 
for several months. cases 


oumJttlAKr 

1. The chronic arthritides can be divided climV.n • 

mam groups. CJmically mto 

2 . Roentgen classification of chronic arfJirif 
lope basis IS subject to many errors. ^ 
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3. Roentgenologists today are generally of the opinion that 
the chronic arthritides of specific infectious origin do not pre- 
sent sufficient pathognomonic roentgen evidence to indicate the 
etiologic factor in each type. The roentgen changes may be of 
the atrophic, hypertrophic or mixed variety depending on the 
duration of the disease, the age of the patient and individual 
response of the patient to his infection. 

4. Similarly the joint changes of the neuropathic arthritides 
and of those caused by faulty endocrine, metabolic or chemical 
processes and trauma are not sufficiently pathognomonic for 
an etiologic roentgen diagnosis. 

5. In t}T3ical cases the roentgen appearance is sufficiently 
characteristic for a tentative roentgenologic diagnosis of atro- 
phy (rheumatoid) or hypertrophic arthritis (osteo-arthritis). 
In many instances, however, the roentgenologist may find great 
difficulty in differentiating between these two forms of chronic 
arthritis. Roentgen evidence of both types may be present in 
the same patient and even in the same joint. Either type may 
predominate and largely mask the other. The final diagnosis 
should be made after consultation with the clinician and the 
correlation of all known facts. 

6. The roentgenologist can be of considerable aid to the 
clinician in the discovery of obscure foci. 

7. Roentgen demonstration of foci is dependent often on 
meticulous attention to numerous technical details of roent- 
genography. 

8. Roentgen therapy of certain types of chronic arthritides 
may be of considerable benefit. 
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The Edward Daniels Faulkner Arthritis Clinic, Pres- 
byterian Hospital 


THE ROLE OF THE STREPTOCOCCUS IN 
CHRONIC ARTHRITIS^ 


Tpte subject originally assigned for this clinic wp The 
Role of the Streptococcus in Chronic Arthritis.’’ ^ This vague 
title is no longer acceptable, for chronic arthritis cannot be 
regarded as a single disease entity. It includes^ a multiplicity 
of clinical conditions, many of which have nothing to do with 
infection in any way; for example, gout, trauma and neuro- 
trophic disturbances. So, also, there are many varieties of 
chronic arthritis associated with specific infections, such as 
tuberculosis, gonorrhea, lymphogranuloma inguinale and many 
others. It is obvious that streptococcal infection plays no role 
in the pathogenesis of such conditions. 

There remain, however, two great groups of chronic arthri- 
tis in which the role played by streptococcal infection has been 
debated for many years. These two varieties are variously 
designated by the following terms ; 


1. Osteo-arthritis, hypertrophic or degenerative arthritis. 

2. Rheumatoid, atrophic or chronic infectious arthritis. 

It is now generally accepted that these two forms constitute 
separate and distinct disease entities. Furthermore it is being 
increasmgly recognized that osteo-arthritis or h^ertrophic 
arthritis is an age-period, degenerative disease and that infer 

.U,„e WerioH,. and trauma arettrS™; 
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Thus, there remains to be considered only one group, rheu- 
matoid, atrophic or chronic infectious arthritis. Since the early 
days of bacteriology, this form of arthritis has generally been 
associated with some form of infection and much emphasis has 
been placed on the role played by streptococcal infection. 

Rheumatoid arthritis is a systemic disease of unknown 
etiology, characterized by a chronic and progressive involve- 
ment of the articular structures. Although the disease picture 
is classical in its typical form, it may present the widest varia- 
tions in individual cases. In spite of its protean manifestations, 
however, it exhibits certain clinical characteristics which justify 
the belief that it constitutes a single clinical entity. There 
now seems no justification for a separation of cases into such 
categories as “infectious” and “atrophic.” Furthermore, 
several chnical entities heretofore regarded as separate dis- 
eases are now believed to be varieties of rheumatoid arthritis. 
Among these are rheumatoid spondylitis (Marie-Striimpell), 
Still’s disease and psoriasis arthropathica. Such conditions 
are included in the present discussion. 

Before proceeding to a detailed discussion of the evidence 
for and against streptococcal infection in rheumatoid arthritis, 
it is first necessary to consider some of the newer bacteriologic 
knowledge concerning the streptococci themselves. In general, 
streptococci are of three main varieties: the hemolytic, the 
green-producing or viridans and the indifferent. The hemolytic 
streptococci constitute by far the most important of these 
varieties and because of their overwhelming importance they 
have become the subject of intensive research by many inves- 
tigators. Lancefield has shown that distinct groups exist 
within the hemolytic variety itself and that practically all 
strains which are pathogenic for man belong in Group A. 
Strains belonging to the other groups are frequently found as 
harmless saprophytes in man, but only in occasional instances 
are they responsible for clinical infection. For example, one 
of the natural habitats of Group D strains is the gastro-intes- 
tinal tract, but there is no evidence that these strains are ever 
pathogenic. Hare has shown that only about one third of the 
strains of hemolytic streptococci found in the upper respiratory 
tract of normal human beings belong to Group A. The re- 
maining strains belong to groups which are essentially non- 
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rathosenlc. These findings nre of Uie utmost signifiance in 
Ae consideration of any disease thought to be associated ^vlt 

^^"^^AnoSer fact of' great importance in the newer knowledge 
of hemoljdic streptococci is that a large number of distinct 
types exist within each group. Griffith has demons rated at 
least 24 separate serologic types within Group A alone and 
probably others exist. As a result of these findings, it is now 
possible to determine not only the group to which^ each in- 
dividual strain belongs, but also the specific type within that 


group. 

The green-producing and the indifferent streptococci are 
among the most ubiquitous of all bacteria. They are widely 
distributed in nature and in man, but only in occasional in- 
stances are they ever pathogenic. Except in conditions such 
as subacute bacterial endocarditis, their role is almost exclu- 
sively confined to that of secondary invaders. 


IMMUNOLOGIC TESTS FOR STREPTOCOCCAL INFECTION 
Because of the wide importance of streptococci, particularly 
those of the hemolytic variety, a large number of immunologic 
tests have been devised to determine the presence of strepto- 
coccal infection. The more important of these are the follow- 
ing; 

(a) Agglutination Reactions.— It is a well-known fact 
that agglutination reactions with streptococci are attended by 
great technical difficulties. Even in diseases definitely known 
to be associated with streptococcal infection, such as scarlet 
fever and er>’sipelas, conclusive results are difiicult to obtain 
In diseases of more uncertain etiology the results must be 
clearly defined before they can be considered as significant 
(6) Precipitin Reactions.— A number of precinitin Vp 
actions have been demsed for the study of hemolytic stren 
tocoKi under experimental conditions. The tests cm nlT 
ayji out by experienced investigators and len in^fte' 
hands the reactions do not yield infonnation of any clS 

d-seases. bn,_the results tend to be nonspecific' 
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Some of this difficulty is due to the fact that the various anti- 
gens employed contain nonspecific fractions which are com- 
mon to a variety of related organisms. In general it may be 
stated that up to the present time no complement fixation re- 
action has been devised which specifically establishes the 
presence of streptococcal infection. 

(d) Antistreptolysin. — Todd has recently shown that the 
hemolysin of hemolytic streptococci is antigenic and that, 
following acute hemolytic streptococcal infections, there is a 
marked increase in the antistreptolysin titer of the patient’s 
serum. This test is of value in determining the presence of 
recent, acute, hemolytic streptococcal infection, but it is of 
little or no assistance in demonstrating the presence of low- 
grade or chronic infection. 

(e) Antifibrinolysin. — Tillett has shown that, following 
acute hemolytic streptococcal infection, the serum acquires 
antifibrinolytic properties. Like the antistreptolysin test this 
reaction is of ^value in demonstrating the presence of recent 
acute infection , but it is of no value in determining the 
presence of low-grade, chronic infection. 

(/) Skin Tests. — Skin tests done with streptococcal vac- 
cines and extracts have been widely used by many investigators 
in attempts to demonstrate the presence of streptococcal in- 
fection. For the most part this type of work has been uncritical 
and lacking in adequate controls. After a detailed study of the 
problem Short, Dienes and Bauer concluded that without using 
several subjects as controls skin tests are without significance. 
Even with such precautions these workers state that skin tests 
are of no value in selecting strains suitable for vaccine therapy. 
In all work of this nature it must be constantly kept in mind 
that the skin sensitivity of a patient does not prove the ex- 
istence of any relationship between the disease and the mate- 
rial that produces the skin reaction. It may suggest that the 
particular individual is either infected with, or is a carrier of, 
the organism in question, but it does not establish the fact that 
the s3Tnptoms of the disease are in any w'ay related to the degree 
of sensitivity present. 

From the foregoing resume it is apparent that present im- 
munologic and serologic methods are inadequate to establish 
the presence or absence of streptococcal infection. .Although a 
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large number of tests are available, in the aggregate they can 
only yield evidence which at best is suggestive in nature. 

EVIDENCE FOR STREPTOCOCCAL INFECTION IN RHEUMATOID 

ARTHRITIS 

t/1) DiTectr Bacteriologic Evidence. — 1. Cultures from 
the Blood and Tissues . — ^Since the earliest days of bacteriolog> 
innumerable investigators have claimed to have isolated various 
forms of bacteria from the blood and tissues of patients suffer- 
ing from rheumatoid arthritis. Some form of streptococcus 
seems to have been most frequently encountered, but there has 
been the widest divergence in the type of streptococcus re- 
covered. Many investigators have consistently obtained nega- 
tive cultures while others have obtained a variety of organisms. 
The complete lack of agreement in the results would in itself 
seem sufficient reason for regarding the findings with grave 
suspicion. It must be concluded that up to the present time 
no convincing evidence has been brought forward that strep- 
tococci are actually present ‘in either the blood or tissues of 
patients suffering from this disease. 

2. Cultures from So-called '‘Foci of Infection .” — ^The 
failure to demonstrate bacteria in the blood and tissues has 


led to a large amount of investigation on the bacteria found in 
so-called “foci of infection.” Here again some form of strep- 
tococcus has been frequently encountered, but there has been 
the same wide diversity in the nature of the strains. In all 
such investigations it must constantly be kept in mind that 
streptococci are almost ubiquitous in their distribution and that 


the finding of such organisms in the upper respiratory tract, 
the gastro-intestinal tract and on the skin is entirely without 
significance. All tonsils harbor streptococci within their crypts 
and in a recent study at the Presbyterian Hospital it was shown 
that oyer 90 per cent of enucleated tonsils contained strep- 
tococci of the hemohlic variety. Mention has already been 
made of the fact that the gastro-intestinal tract is a natural 
habttat of one of the groups of hemolidic streptococci From 
the studies reported to date it appears that streptococci are not 
found any more frequently in arthritic patients than in normal 
individuals or in patients suffering from other diseases 

^ Reproduction of the Disease in Animals by the hikction 
0 , m 1886 was one of ftVfirst to pro 
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ducc arthritis in animals by the injection of streptococci. 
Since his*time a large number of investigators have repeated 
tiiis work but no one has yet succeeded in reproducing the true 
disease, rheumatoid arthritis. It is a comparatively simple 
matter to produce a low-grade septic arthritis in rabbits by the 
injection of streptococci of low virulence, but the disease so 
produced differs in certain essential respects from the naturally 
occurring disease. There is no evidence whatever that strains 
of streptococci recovered from patients suffering from rheu- 
matoid arthritis are more effective in causing arthritis in ani- 
mals than strains obtained from other sources and an entirely 
similar form of arthritis can be produced by many bacteria 
other than streptococci. It must therefore be concluded that 
such experiments contribute little or no evidence in support of 
the streptococcal theory of the etiology of rheumatoid arthritis. 

{B) Indirect Evidence of Streptococcal Infection, — 1. 
Clifucd History of the Disease. — This constitutes one of the 
most cogent arguments in support of the streptococcal theory. 
It is generally acknowledged that in a significant proportion 
of cases the disease appears to be initiated by streptococcal 
infection. In our experience a definite history of such infection 
can be obtained in from 20 to 25 per cent of cases and in- 
variably the streptococcus is of the hemolytic variety. In a 
further 20 to 25 per cent of cases a more equivocal history can 
be obtained. On the other hand, a large number of cases are 
encountered in which absolutely no history or signs of such 
infection can be elicited. In such cases the possibility of latent 
infection must be considered, but at the present time no 
methods are available to determine the significance of infec- 
tions of this nature. In general it may be stated that the evi- 
dence obtained from clinical histories, while suggestive, is far 
from conclusive in establishing the role played by streptococcal 
infection. 

2. Immunologic Tests. — (a) Agglutination Reactions. — In 
recent years a large amount of work has been done on agglu- 
tination reactions in rheumatoid arthritis. It has been es- 
tablished that in the majority of cases the sera of patients 
agglutinate hemolytic streptococci belonging to Group A in 
significantly high dilutions. However, great care must be e.y 
ercised in interpreting these reactions. In the first place, it is 
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well known that agglutination reactions with streptococci are 
technically difficult to perform and cannot be done a§ a routine 
procedure. Experience has shoiim that the slratgth of the re- 
action is of greater significance than the actual titer. In the 
second place,' although the reactions are highly characteristic 
for Group A hemolytic streptococci, the possibility remains 
that they may be nonspecific in nature. Finally, it must be kept 
in mind that even if streptococcal infection is present it may 
play a role of secondary rather than of primary importance. 

{b) Precipitiiis. — ^Precipitin reactions with fractions of 
hemolytic streptococci suggest the presence of infection with 
Group A hemolytic streptococci in some cases of rheumatoid 
arthritis. From the practical point of view the tests are of no 
value in routine examinations. 

(c) Complement Fixation Reactions. — Among the chief 
exponents of complement fixation reactions in arthritis are Bur- 
bank and Hadjopoulos. However, these workers themselves 
state: “The test is not diagnostic for arthritis alone but is 
diagnostic of a wide group of acute and and chronic infections 
that give rise to antistreptococcic bodies in human serum.” 
The results of Burbank and Hadjopoulos can be further criti- 
cized because of their use of raw or unheated serum in fixa- 
tion tests. It has long been known that active sera frequently 
fix complement nonspecifically and their use has been generally 
abandoned by workers in this field. 

((/) Antistreptolysin and Anti fibrinoly sin. — ^These reactions 
have been studied by a number of workers in rheumatoid 
arthritis with rather equivocal findings. In the majority of 
chronic cases the results are within normal limits, but in many 
early and acute cases definitely high values are obtained. The 
findings suggest that in certain cases the disease is initiated by 
hemolytic streptococcal infection, but there is no evidence that 
the activity or persistence of the process is associated with the 
continuance of such infection. 


, S*;'» ^«/j._From the comments already made on the 

tmility o{ skm tests in determining the presence ot strento- 
coccal miections in general, it mould be expected that such tests 
ivonid have little ot no value in rheumatoid arthritis S 
indeed is the case. The skin reactivity of arthritic +• 

has been investigated by many observers and the msults^appem 
to be quite without significance. appear 
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Allergy. —Because of the failure to demonstrate bacteria in 
the tissues, numerous investigators have had recourse to the 
theoiy of bacterial allergy in its various forms. A detailed dis- 
cussion of the evidence for and against this concept is not pos- 
sible wthin the limits of this clinic. However, it can be stated 
that at present allergy is little more than an hypothesis and a 
rather unsatisfactory one at that. Profound as is our ignorance 
concerning the etiology of rheumatoid arthritis, many observers 
prefer to admit that ignorance rather than to accept an un- 
proved theory which may only lead to further false assumptions 
and conclusions. In particular the hypothesis of allergy has 
led to a number of therapeutic procedures designed to “de- 
sensitize” the joints and tissues. Experience tends to cast much 
doubt on the value of all such procedures and an increasing 
number of clinicians are abandoning their use. 

SUMMARY 

The evidence so far available does not permit the formula- 
tion of any final opinion concerning the role of streptococcal 
infection in rheumatoid arthritis. Such evidence as there is 
incriminates streptococci of the hemolytic variety. There is 
no evidence that viridans or indifferent streptococci are con- 
cerned in the pathogenesis of this disease. 
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ORAL FOCI IN ARTHRITIS 

Any discussion of arthritis ■would be incomplete vrithout 
the consideration of mouth infection. At one time no atten- 
tion was given to mouth infection, and unquestionably many 
cases of arthritis were pronounced as incurable, and the patient 
doomed to many years of suffering, where the elimination of 
some focus in or around the teeth and ja'ws would have brought 
great benefit to the sufferer. 

With the theory of focal infection came the period of the 
wholesale, and often entirely unnecessary, removal of all the 
teeth, with no apparent benefits in the systemic disease, and 
the unfortunate one was rendered a dental cripple for the rest 
of his life. Fortunately, with the advent of x-ray, this con- 
dition has largely been corrected, though an opinion should 
never be accepted upon the x-ray findings alone, for many 
times foci that do not show by x-ray can only be uncovered by 
careful clinical examination. At the present time the pendulum 
is swinging from the wholesale removal of teeth to a saner and 
more conservative viewpoint. Close cooperation between the 
dental and medical professions is to be desired to prevent ir- 
reparable damage being done to the patient from both a medical 
and dental standpoint. 

Since the advent of the theory of focal infection has been 
proved, much has been written concerning the role of pulpless 
teeth in systemic disease, and no hard and fast rule can yet be 
stated concerning them. Before the use of the a^-ray it was 
common practice to pass these teeth as healthy but radio 
craphic examination proved many of them to be a menace. 
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proper treatment, then the only safe procedure is the removal 
of ihe affected teeth. 

It is important that complete .v-rays be taken of every 
mouth, regardless of how long the teeth may have been re- 
moved, for in a large percentage of edentulous mouths will be 
found root fragments or residual infection. 

The removal of oral foci, while not a panacea in the treat- 
ment of arthritis, is certainly important, and in certain cases 
will be found to be the direct cause of the disease. If not the 
direct cause, the elimination of the oral foci is to be desired, for 
it will unquestionably improve the general health. 
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THE TONSILS AS FOCI OF INFECTION IN ARTHRITIS 

Infection within the tonsils and pharyngeal lymphoid 
tissue has long been recognized as associated with acute and 
chronic arthritic symptoms. In any given case there is likely 
to be considerable controversy among the attending clinicians 
as to whether the tonsils are acting as a focus of infection or 
as the source of toxic irritation to the joints. Recently an 
effort has been made to emphasize that they are only of etio- 
logic importance in rheumatoid arthritis and that they are only 
coincidentally infected in cases of osteo-arthritis. On the other 
hand, many experienced clinicians feel that they may act as 
direct etiologic factors in both types of arthritis. These differ- 
ences of opinion emphasize the fact that tonsillar clinical diag- 
nosis has not yet been perfected. 

The anatomy is well known to all, but the physiology is 
more vague. We are accepting the premise that the tonsils 
in health are a destroyer of local infection and a guardian 
against the entrance of this infection into the general system 
especially during the period of the exanthematous fevers of 
childhood. This is probably the period which largely controls 
the rest of the life of the tonsils. The throat being the site of 
attack common to most all childhood contagions and infec- 
tions. it is not surprising that by the age of puberty considerable 
damage may have been done to the cellular structures of the 
tonsils, nath consequent hypertrophy and formation of scar 
; v It the wmil has svilistood these attacks upon it durina 

this period and has been able to carry on its fimetion. 
efiicicncy. it probably will follow its natural course 
atrophying, until later in life it becomes so 
the tonsillar fossa vrill appear practicaUy empty. 
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Our problem is to determine what diagnostic signs are 
present that lead us to believe that the tonsil is acting as a 
focus of infection, and whether this toxic influence is affecting 
distant organs, such as the joints, in any given case of arthritis. 
These clinical signs are to be carried in mind during the ex- 
amination of every case. Moreover a complete tabulation 
should be made of distinctive features in order that the ex- 
aminer may have an exact picture of the tonsil as it appeared 
at the examination so that later the picture of the tonsil may 
be accurately recalled when checking up the present status of 
the patient. 

The factors upon which conclusions are based and opinions 
made vary so greatly that absolute diagnosis can only be made 
in a moderate percentage of cases. But the conscientious cor- 
relation of these factors will enable one to give a very helpful 
opinion in a large percentage of cases, and in a definite, though 
perhaps small, percentage absolute answers instead of opinions 
can be given from the clinical signs and history. 

The aim of this article is first to state for the general prac- 
titioner and the specialist in other branches of medicine, the 
principles of tonsillar diagnosis, and secondly to show that 
infected tonsils are found in the great majority of cases of 
rheumatoid arthritis. Thirdly we wish to emphasize that in- 
fected tonsils are also found in cases of osteo-arthritis and 
that even in these cases their removal is frequently followed 
by a satisfactory improvement in the patient’s symptoms, pro- 
vided all the other possible etiologic factors are also eliminated. 

Quite significant is any difference noted in the appearance 
of the two tonsils. Since they are both inflenced by the same 
physiologic conditions, a breakdo\vn in normal function of one 
may be quickly demonstrated by comparing it with the other. 
Other features to be carefully recorded are; 

I. Size. 

Embedded or coverage by jiillars. 

J. Consistency, sclerotic and hard or soft and spongy. 

4. Color, pale or congestively red. 

5. CircumtonsiHar flush, caused by congestion ot mucous membrane ol an- 
terior pillar and soft palate; its depth of color and uidth are \’cr 3 ' sitniihcant 
as to the amount of irritation underneath 

6. Determination of contents of cr>'pis by pressure against anterior pillar 
behind the tonsil, with a blunt or a hard retractor, partially cruising gland, 
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wffl usually express its contents where there arc large deep clefts or cotL'; 
if no acute inflammation is present, blowing air down into t cm ® 

cannula or straightened eustachian catheter may be used to force contents ou , 
or sucUon through a wide-mouthed glass tube, fitted over the tonsil, wall bone 


out its foreign contents. ^ ^ 

7 . Characteristics of substance expressed, chalky concretion, caseous, CTCam> , 
milky and if odoriferous, bacterial examinaUons of this material will help, 
especially with the repeated finding of a vicious hemolytic organism in the 

expressed substance from the gland. % c u \, 

8. The presence of an enlargement of the lymphatic glands of the neck. 

particularly under the angle of the jaw. 


Upon the sum of these findings and the review of the his- 
tory, such as a relation between acute throat flare-ups and 
distant systemic symptoms, you will have the material for 
judging the guilt of tbe tonsils and whether capital punishment 
is to be invoked. 

We will classify the various infected tonsils under acute, 
subacute and chronically infected tonsils. 

The acute infection picture is a familiar one. The tonsils 
are usually red or angry looking, and more or less swollen, 
and with or without exudate and minute abscesses in the 
tonsillar ciy^sts. There is usually red congested mucous mem- 
brane throughout the throat, accompanied by general toxic 
symptoms. ViTiile this condition is present or subsiding,' if 
joint sjTnptoms commence or there is an acute exacerbation of 


a chronic arthritic condition, we have a logical link, with its 
sequence almost becoming obvious. If there is a previous his- 
tor}' of this same sequence having occurred before, there can 
be little doubt as to at least one of the factors contributing to 
the joint derangement; and removal of the tonsils will brine 
gratifying results and help greatly to reduce the probability 
of slowly developing joint changes, which are most likelv 
eventually to follow. Even though the condition clears un J 
Urely m the joints, following the resolution of the throat' 
hmtphauc structures, the tonsib should be removed as a nrn 
phylactic measure, mere the above dose seniiewr. u ! ^ 
the acute tonsillar infection and the appearaie of 
sx-mptoms has been present in the history tb ^ ^'’^^itic 
notbed a more frequent, 

nnhrmc a, subseq„e” j„Slec! 
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lomy, than where no such sequence was noted in the previous 
history. 

Our greatest difficulty arises in expressing our opinion where 
the subacute and chronic tonsils are in question, as these two 
conditions blend one into the other, and the diagnostic signs 
in relation to arthritis apply to each. They will be treated here 
together. 

The type of tonsil, simulating most of the subacute infected 
gland but in reality a chronic infection, is the very large, dull 
red, spongy tonsil, from which little if any secretion can be 
expressed. The band of congestion, along the anterior pillars 
and the soft palate, is wade and deep in color, if other signs of 
acute throat inflammation are lacking. The tonsils are pro- 
truding and tend toward being obstructive. There is usually 
some enlargement of the lymphatics at the angle of the jaw or 
of the cervical chain, but as they are usually found in fat, 
thick-necked type of persons, it may be difficult to feel these 
glandular enlargements. The patient having this type of 
tonsil is usually surprised to hear his tonsils are bad, and will 
state he has never had any throat trouble in his life. This type 
of tonsil is seen very frequently in clinics where there are 
many southern Europeans. ^^Tiere these conditions are found, 
the tonsils can practically always be considered as an infective 
focus and will require removal. 

A difficult tonsil to judge is the small, hard, pale gland, 
which appears normal at first. The size may not be due to 
atrophy but to a fibrosis, resulting from long-standing, inflam- 
matory irritation, and be largely covered by the anterior pillar, 
due to adhesions. The outer layer is sclerotic and together 
with the pillars drawn over tightly; the glandular tissue be- 
comes enclosed. If there is infection within, which there 
usually null be with these conditions present, some of the before- 
mentioned clinical signs will be present. The most frequent 
and indicating sign will be a heavy band of circumtonsillar 
congestion and wall indicate that there is marked irritation 
within. Because of the necessity for absorption of the resulting 
products from such a deeply placed infection, there wall be a 
prominence of the gland at the angle of the jaw or of the 
cer\acal Ijanphatic chain, and usually an increased sensitive- 
ness of the tonsil or pressure behind it. This tjpe of small 
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tonsil, looking quite innocent, may be quite vicious ab- 

sorptive effects and might even contain localized p^ocket. o 
nus in its bed, which can only be demonstrated at the time of 
operation, ^^tilere tonsils of this innocent appearance are 
encountered, your course will be to proceed first with an ex- 
haustive search in the other medical departments for a focus of 
absorption and postpone tire removal of the tonsils until the 
other possible sources have been found negative, but con- 
tinue to consider the tonsils with suspicion and potentially very- 


VICIOUS. 


The more frequent tjqie of chronically infected tonsil met 
with is the gland of moderate size, dusky red wth fairly large 
clefts and crypts in the upper third. There will always be a 
pronounced band of congestion along the pillars and palate. 
Pressure will express a pastelike or a milky secretion; the 
latter we consider the most dangerous type of secretion ex- 
pressed. The tonsils will usually be sensitive and the gagging 
reflexes quite active. These are always infected tonsils, pro- 
ducing systemic absorption. They should be removed whether 
they are causing distant symptoms or not, as the patient’s 
health will continue to be in jeopardy as long as they re- 


main. 


Secondary tonsils, or tonsillar stumps, for which there is 
seldom any excuse, are one of the most vicious types of all in 
producing distant absorptive symptoms. Its abundance of scar 
tissue, organized during the process of healing after the primary 
partial tonsillectomy, seals the surface tightly. The super- 
ficial vascular constriction makes the remnant appear pale and 
innocent, but the absorption that may result is far greater than 
the amount of gland left would indicate. A small piece of the 
gland, entirely closed in, can alone keep a generalized arthritis 
progressmg. This was shown in a number of reported cases of 
Dr Snyder s with the late Dr. King some years ago. All ton- 

be. eradicated, particularly if 
embedded Embarrassing as it may occasionally be to te/the 
patient, the fact remains that tonsils deanirremoled t 

patients over SIX years old seldom recur. 
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toniy, than where no such sequence was noted in the previous 
history. 

Our greatest difficulty arises in expressing our opinion where 
the subacute and chronic tonsils are in question, as these two 
conditions blend one into the other, and the diagnostic signs 
in relation to arthritis apply to each. They will be treated here 
together. 

The type of tonsil, simulating most of the subacute infected 
gland but in reality a chronic infection, is the very large, dull 
red, spongy tonsil, from which little if any secretion can be 
expressed. The band of congestion, along the anterior pillars 
and the soft palate, is wide and deep in color, if other signs of 
acute throat inflammation are lacking. The tonsils are pro- 
truding and tend toward being obstructive. There is usually 
some enlargement of the lymphatics at the angle of the jaw or 
of the cervical chain, but as they are usually found in fat, 
thick-necked type of persons, it may be difficult to feel these 
glandular enlargements. The patient having this t}q)e of 
tonsil is usually surprised to hear his tonsils are bad, and will 
state he has never had any throat trouble in his life. This type 
of tonsil is seen very frequently in clinics where there are 
many southern Europeans. Where these conditions are found, 
the tonsils can practically always be considered as an infective 
focus and will require removal. 

A difficult tonsil to judge is the small, hard, pale gland, 
which appears normal at first. The size may not be due to 
atrophy but to a fibrosis, resulting from long-standing, inflam- 
matory irritation, and be largely covered by the anterior pillar, 
due to adhesions. The outer layer is sclerotic and together 
with the pillars drawn over tightly; the glandular tissue be- 
comes enclosed. If there is infection within, which there 
usually will be with these conditions present, some of the before- 
mentioned clinical signs will be present. The most frequent 
and indicating sign will be a heavy band of circumtonsillar 
congestion and will indicate that there is marked irritation 
vvnthin. Because of the necessitj'^ for absorption of the resulting 
products from such a deeply placed infection, there will be a 
prominence of the gland at the angle of the jaw or of the 
cervical lymphatic chain, and usually an increased sensitive- 
ness of the tonsil or pressure behind it. This tjpe of small 
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toasU, looking quite innocent, may be quite vicious in its ab- 
sorptive effects and might even contain localized pocket. 0 
pus in its bed, which can only be demonstrated at the lime 0 
operation. Where tonsils of this innocent appearance are 
encountered, your course will be to proceed first with an ex- 
haustive search in the other medical departments for a focus of 
absorption and postpone the removal of the tonsils until the 
other possible sources have been found negative, but con- 
tinue to consider the tonsils with suspicion and potentially verx- 


vicious. 

The more frequent type of chronically infected tonsil met 
with is the gland of moderate size, dusky red with fairly large 
clefts and crypts in the upper third. There will always be a 
pronounced band of congestion along the pillars and palate. 
Pressure will express a pastelike or a milky secretion; the 
latter we consider the most dangerous type of secretion ex- 
pressed. The tonsils will usually be sensitive and the gagging 
reflexes quite active. These are always infected tonsils, pro- 
ducing systemic absorption. They should be removed whether 
they are causing distant symptoms or not, as the patient’s 
health will continue to be in jeopardy as long as they re- 
main. 


Secondary tonsils, or tonsillar stumps, for which there is 
seldom any excuse, are one of the most vicious types of all in 
producing distant absorptive symptoms. Its abundance of scar 
tissue, organized during the process of healing after the primaiw 
partial tonsillectomy, seals the surface tightly. The super- 
ficial vascular constriction makes the remnant appear pale and 
innocent, but the absorption that may result is far greater than 
the amount of gland left would indicate. A small piece of the 
gland, entirely closed in, can alone keep a generalized arthritic 
progr^essmg. This was sho^ in a number of reported cases of 
Dr Snyder s with the late Dr. King some years ago. All in 
Pillar tabs and stumps should be .eradicated nartiniD i 
embedded^ Embarrassing as it may occasionally be to telHh 
patient, the fact remains that tonsils cleanlv “ ^ ^ 
l^aticnts over six years old seldom r^cmr. ^ 

Little need be said about the adenoids and other nLa 
K-mphatics. except that thev should be exammoa • P^^’^'^geal 
thoroughness and when infected, removed 

3 S completely as 
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possible. It is well to remember that infected adenoid tissue 
is more likely to recur after removal than infected tonsils. 

Histologic examination helps to confirm a correct opinion, 
but it is a little late in helping the preoperative diagnosis. 
When enough such examinations have been tabulated, they will 
help standardize the occurrence of infection in these different 
types of tonsils. 

Next to establishing the guilt of the tonsil, the most im- 
portant step is the correction of its vicious influence. Local 
treatment of chronically infected tonsils by antiseptics, with 
the idea of effecting its systemic absorption, is a waste of time. 
:t:-Ray therapy will shrink the tonsil but does not eliminate its 
contained infection. In fact positive bacterial cultures can be 
taken immediately following the treatment. Electrical coagu- 
lation is not efficient enough in cases of chronic arthritis where 
every vestige of tonsillar tissue must be removed, as the mucous 
membrane may grow over the small pieces of gland tissue and 
bury them, leaving a smooth, clean-looking fossa. The writer 
has seen abscess formations develop later from pieces of ton- 
sillar tissue buried in this manner. If the tonsil is causing the 
arthritis, you must know it is absolutely all cleanly removed. 

The most certain means of thorough eradication is the 
clean enucleation of the gland, removal of the plica triangularis 
and any lingual lymphatic tissue projecting up into the base 
of the tonsillar fossa. 

There are very few contraindications to doing a tonsillec- 
tomy when the clinical picture clearly points to them as inter- 
fering with the health of the patient. Any other organic dis- 
turbances should be, as nearly as possible, corrected, and we 
know from practical clinical experience that infected tonsils 
are the most frequent foci of infection in cases of rheumatoid 
arthritis. Depending upon conditions elsewhere in the body, 
a choice between local and general anesthesia null make the 
procedure comparatively safe. 

Conditions such as cardiac disease, even though some de- 
gree of decompensation is present, surprise one m'th the ease 
in which they withstand the operation. Hemorrhages now and 
then complicate the situation but tying all bleeding points will 
eliminate most postoperative hemorrhages. Secondary hemor- 
rhages are always possible, due to infection from the mouth. 
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Dr. William Tumley reports 76,000 cases without a hemor- 
rhage death. Age is not a contraindication, unless the patient 
is extremely infirm, as patients over fifty are often less upset 
by the procedure than younger people. In the past ten years 
at the Hospital for Ruptured and Crippled, we have done over 
1800 tonsillectomies, ranging in age from one year to se\ent>- 
eight years, without a single death from any cause. ^ If the 
clinical signs clearly point to the tonsils, do not hesitate to 
remove them. If only a uniform set of descriptive signs would 
be used'by all investigators in tabulating their results, so that 
others’ results could be compared, progress would be made 
much easier and faster for the general physician, as well as for 


the specialist, in finding out which signs are the most indicative 
and the type of tonsil most vicious in producing systemic in- 


flammatory and toxic disturbances. 

The tonsils should not be blamed for any ills without 
logical clinical reasons being present. The abdominal surgeon 
does not remove the gallbladder just because there is some- 
thing wrong in the abdomen. If the tonsil is diseased, clinical 
signs will be found, if looked for; the history is generally sig- 
nificant, if thoroughly investigated, and a relationship to the 
distant inflammator^'^ condition found. There has been in the 
past a pernicious tendency to blame the tonsils for joint and 
systemic disorders, whether or not clinical signs were present 
which pointed to it as the culprit. Remember that our knowl- 
edge of the underljdng physiologic and chemical reactions of 
the body is still veiy^ limited, and the tonsils should not be 
used as a substitute just because no other cause can be found 


UOnCLUSIOKS 


_ 1. Infected tonsils are probably the most frequent and 

important foci of infection in cases of rheumatoid arthritis 
They act also as frequent foci of infection in osteo- 
arthritis. However, as these patients are eenerallv ntrpr r 
years of age. when resistance to infection is i ^ 

the benefit resulting from removal of tonsils in 
,.n.io„.s i, rCaUvel, less, , hough deSnit tZ'kT'’ 
of the patient. Age in itself is not a contrain,i- ® ^ 
>iUectomy. “’^Iraindication for ton- 
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3. Many innocent appearing and sjnnptomless tonsils har- 
bor latent infection in the crypts. In these cases it is neces- 
sary to apply pressure behind or externally to the tonsil in 
order to express infected material, generally from the upper 
pole. 

4. Tonsillar stumps and remnants should be viewed with 
suspicion. It is not possible to be absolutely sure that all ton- 
sillar tissue has been removed by electrocoagulation. 
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THE NASAL ACCESSORY SINUSES AS FOCI OF 
INFECTION IN ARTHRITIS 


The writer believes that acute or chronic sinus infection 
either aggravates or is the cause of many cases of chronic 
arthritis because he has observed many cases of arthritis in his 
own practice that were benefited by the eradication of sinus 
infection. 

Snyder, Fineman and Traeger,^ in a careful study of this 
question, show that in a series of nearly 400 consecutive cases 
of arthritis seen in office practice, there was some x-ray evidence 
of sinus infection in 68 per cent, the majority of which gave no 
liistorjf or subjective symptoms of sinus trouble at the time of 
examination. Of those who had subsequent sinus treatment, 
either medical or surgical, 80 per cent showed various degrees 
of improvement in their arthritic symptoms, which seems to 
prove that sinus infection is a definite cause of arthritis. The 
writer personally obser\-ed and treated the majority of these 
cases and can substantiate the statement that when the sinus 
infection was relieved either by conservative methods or sur- 
ger\-. the patient was greatly benefited, some becoming entirely 
free of arthritic symptoms.- 


8mus infection occurs most frequently in the cases of rfaeu 
maloid arthritis, occasionally in the mixed type, and somewha 
less frequently in the osteo-arthritis group. 

In the rheumatoid arthritis group where sinus infecUom 
were present (usually of the silent tjqie), patients freautd, 
failod to ^ho\v improvement until the simic> ° 
dv,-,n.d up, even , hough even- other coodition tha 
c-mnd the arthntis had beeh erfuded or correlrT 
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the cases on whom the writer operated have been greatly im- 
proved or freed of sinusitis and arthritis for a period of from 
eight to eleven years. Sixty per cent of these were classified as 
rheumatoid arthritis, 20 per cent as mixed type of arthritis, 
and 20 per cent as osteo-arthritis. 

The ethmoids were always involved, most frequently in 
association with the maxillaries, but occasionally they were 
involved with the frontals or sphenoids. In some cases all the 
sinuses were simultaneously involved. Ethmoiditis in these 
cases was usually of the hyperplastic t 3 qDe, that is, showing 
evidence of thickening of the mucosa and sclerotic changes in 
the bony walls. Only a little mucopus was commonly found 
in the ethmoids. Pus was more in evidence in the maxillary 
sinuses. The bacteria, when cultured, were usually so mixed in 
t 3 q 3 e that it had no significance. 

•The tonsils are commonly supposed to be foci of infection 
of the first rank, but in this series more than two thirds of the 
cases had previously had tonsillectomies without benefit to the 
arthritis. This would lead one to believe that the tonsils had 
been removed because they were the more apparent and easily 
accessible foci, while the sinuses were overlooked to the detri- 
ment of the patient. 

The majority of these patients had no subjective symptoms 
of sinus disease, and were not aware that they had it. About 
one third of the cases had purulent nasal discharge, which is 
often designated as a postnasal drip. Sinus headaches were 
rare. In view of these facts, every sinus examination of a 
patient suffering from arthritis should be thorough and com- 
plete. The procedure is as follows: 

Examine the nose anteriorly and posteriorly to note the 
condition of the mucosa and the presence of secretion. Then 
shrink the nasal mucous membrane and transilluminate the 
antra and frontal sinuses. If the transillumination suggests 
chronic frontal or antral involvement, give particular attention 
to shrinkage about their orifices and again note the character 
of the mucosa and secretion. 

The middle turbinates, nath the mucosa of the middle 
meatus, tell much about what may be going on in the ethmoids, 
frontals and antra. The witer does not believe it is possible, 
if there is involvement of the ethmoids or frontals, to find a 
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middle turbinate whose membrane is dear, smooth, glistening 
or normal in color. The middle turbinate because it is part of 
the ethmoidal labyrinUi, takes on the same mucosal change as 
the ethmoidal cells. One of tire first changes noted when the 
ethmoids become involved is change in character of the "lucosa 
of the middle turbinates, especially along their lower border 
and at the anterior and posterior ends. 

Transillumination is a great aid in detecting sinus involve- 
ment in the antra and frontal sinuses, and should always be 
used as a routine procedure. Too much value should not be 
placed upon it, however, because an involved sinus may trans- 
illuminate clearly, or the reverse is also true. A sinus may 
transilluminate darkly, where the active process has long since 
subsided, if the bony walls are thick or have become thickened 
from a previous operation. Transillumination is of no value 
for the ethmoids and the sphenoids, because of their inacces- 
sibility. For diagnosis of pathologic conditions in these sinuses 
we must depend upon s;-ray findings and the reports of the 
rhinologists. 

Roentgenographic studies of the paranasal sinuses should be 
made in all cases of arthritis, regardless of whether or not the 
patient has nasal sjunptoms. It is important that they should 
be well made. Poor films are worthless. They should be made 
in 4 stereoscopic pairs, at proper angles. These are of great 
value in elaborating the clinical information, but here again 
previous inflammations and operations may have produced 
fibrous thickening of the tissue which will obstruct the rays, 
and produce a picture similar to that of a sinus full of pus! 
Ai times, however, even good films will not always confirm the 
clinical findings. Finally, the x-ray films should always be 
interpreted in the light of the clinical, evidence. 

Some mild (ases of sinusitis will respond to conservative 
treatment, and m others surgery is indicated. The treatmpni 
consists in shrinking the membranes, applying a milT.T 
protein solution, and douching. VaccinS Lav ak n ^ 
which sometimes benefit the patient but mZ 
In antral infections daily douching is indicated aTd if th°^’ 
u improvement m the character and quantity of tf 
this treatment may dear up the infection Ld ^ 

be required. About 75 per cent of’ the Lfer”"" 

cases may be 


not 
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douched tlirough die natural orifice; in the remaining 25 per 
cent needle puncture will be necessary. 

Surgery must be resorted to if the following conditions are 
present : 

1. Polypoid degeneration of the ethmoidal mucosa with an 
associated osteitis of the cell walls. This can be definitely de- 
termined by inspection and in the stereoscopic films. 

2. Greatly thickened mucosa in the frontals or antra. 
Drainage at least should be established, but it is better to re- 
move the infected mucosa. 

3. Badly infected ethmoids that have not improved follow- 
ing the use of conservative methods of treatment. 

The sinuses should be strongly suspected if the patient has 
a slight elevation of temperature; if there is profuse purulent 
discharge in the back of the throat; or if there are headaches 
related to the sinuses. WTien the above symptoms are present, 
conservative treatment is a waste of time, and only surgery 
will afford relief and effect a cure. 

In order to be successful, an operation on the sinuses must 
be thorough and complete. A submucous resection of the nasal 
septum must be done whenever indicated, as this gives a much 
better view of the ethmoidal labyrinth. If the ethmoids are 
involved the exenteration must be complete, for if part of the 
cells remain the patient will be no better off than before. This 
is true of all the sinuses; all infected, degenerated membrane 
must be removed. 

It is important to remember, however, that there may be 
an underlying cause of the sinus infection such as: (u) de- 
ficiency in vitamins, (b) allergia, or (c) endocrine imbalance. 

It is obvious, therefore, that if a cure is to be effected, the 
cause or causes must be determined and corrected. 

A cold may precipitate a slight flare-up in a sinus but if 
the operation has been successfullj' performed and adequate 
drainage has been established, the infection will promptly clear 
up with a few treatments, and there should be no ill effect on 
the arthritis. 

It is generally believed that a winter spent in a diy climate 
such as in .A-rizona. will cure sinus disease, but this is not 
always the case. .A dry, mild climate frequently reduces the 
number and severity of upper respiratory infections, but 


NASAL ACCESSORY SINUSES AS POCI OF INFECTIOX 16S7 

unless the residence is permanent, no lasting benefit \vill be 
derived. 

“Once a sinus case, always a sinus case” is a pretty slogan 
which is prattled by the laity, and, the wnriter is sorr\^ to say. 
by some doctors who are apparently just as ignorant of the 
situation as the layman. The fact is that the majority of sinus 
infections can be permanently cured if the sinuses are intel- 
ligently and skilfully treated. 

Summary. — 1. The nasal accessory sinuses are important 
factors in chronic arthritis. 

2. Involvement of the sinuses often gives few or no symp- 
toms. 

3. In most of the cases in this report there W'as no frank 
pus and few headaches. These cases might be termed “silent 
sinusitis.” 

4. In refractorj^ cases the best results were obtained by 
surgery. 
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THE FEMALE PELVIS AS A FOCUS IN ARTHRITIS 


The numerical importance of the female pelvis as a focus 
of infection varies directly with each group of patients studied. 
This is dependent directly on the frequency of past and present 
gonorrhea in each particular group, with its accompanying 
arthriudes explaining this variation. 

Assuming for the moment that all cases with active neis- 
serian inflammations are eliminated, there will be found a 
definite proportion, probably always less than 10 per cent of 
female arthritis, where pelvic foci can definitely be proved to 
be an important cause of arthritic phenomena. 

As far back as 1910, and again in 1913, the late Frank 
Billings drew attention to the necessity of cleaning up the cer- 
vix uteri where the focal point of infection was obscure. In a 
series of 60 female arthritics studied by Munro and reported 
in 1909, 60 per cent were found to have distinctly purulent 
vaginal discharges and K. S. Clark in 1908 and Bannatyne in 
1904 regarded the uterus, ovaries and pelvic mucosae as potent 
sources of focal toxins. 


Sturmdorf of this city, in 1916, in support of his enuclea- 
tion operation for the cendx uteri, named the cervix “tonsil of 
the uterus” and, shortly after this, Friedlander drew attention 
to its activities as a focal point of infection. In 1923 R. L. 
Dickinson gave a simple anatomic explanation of its aictivitfes-' 
}. c., that its lymphatics are open spaces around the gland cells 
of the mucosa, opening into Ijnnphatic channels which pass in 
part, directly to the parametrium. Others connect with the 
lymphatics in the body of the uterus, determining parametritis 
and infections of the fallopian tubes and ovaries. When a 
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cervix becomes brawny and indurated it is easy to visualize 
its potentialities, but Dickinson gives us a clearer idea of why 
the simpler erosions, ulcers and cysts may prove to be active 
foci. 

About twelve years ago, Moench reported experimentally 
from the Mayo Ch'nic, drawing attention to the pelvic focus 
and its potentialities. She cultured the deeper layer of chron- 
ically inflamed cervices, and produced definite arthritis in in- 
oculated animals. Some question has been raised as to the 
specificity of this experiment, but it was subsequently con- 
firmed by the work of Barrett, Lash and Pillot. 

Robinson in the British Journal of Physical Medicine as 
recently as 1935, as reported in the 1936 Rheumatism Review 
prepared by a committee at the request of the American Asso- 
ciation for the Study and Control of Rheumatic Diseases, feels 
that infection of the uterine cervix and prostate gland is in 
most cases responsible for arthritis. He noted consistent im- 
provement only when these (and other infected foci) were 
treated. “There is,” he says, “no remedy for it except (long- 
wave) diathermy, r. e., a wave length of 100 to 400 meters 
with a current frequency of % to 3 million cycles per second.” 
This he specifies should be “given intrapelvically by special 
electrodes.” 

We all appreciate that diathermy, since its first use in 
medicine, has been recognized as of great value in pelvic infec- 
tions and this conclusion by Robinson is in exact conformity 
with the experience of the early English workers, mentioned 
above. 

It has been my privilege to make gynecologic examinations 
on about 4000 arthritis patients during the past ten years in 
one of our larger arthritis clinics, at the New York Hospital for 
Ruptured and Crippled. After all other contributing foci have 
been eliminated to the best of our ability, cases where the pelvic 
focus appears largely responsible seem to run between 6 and 
8 per cent. In this particular group, there are very few gonor- 
rheal cases, probably less than in the average general practice 
in this city. The large majority of the active pelvic foci demon- 
strated are: infected or eroded cervices, fibroids of the uterus, 
postabortal or instrumental infections, with an occasional sal- 
pingitis and parametritis. 
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On our gjmecologic service at Bellevue Hospital no 
of arthritis are accepted unless diagnosed as gonorrheal. Some 
of them turn out later to be mixed infection, but this ma> be 
a transition from one to another due to subsequent invasion 
of other bacteria. 

As regards treatment, I e., removal of the focus, the gonor- 
rheal, and the nongonorrheal or mixed infection form two s'ery 


distinct groups. r j . 

Taking up the niLxed-infection group first, we imd tnai 
many of the cer\dcal foci can be relieved by local and office 
treatments. One very valuable adjunct we find to be the 
Elliott apparatus, which raises the local pelvic temperature by 
insertion of a distensible vaginal rubber bag of special design 
through which water heated to fixed temperature is pumped 
for periods of one to five hours. A similar bag can be used in 
the rectum, c. g., in prostatic cases. 

We have found that many obstinate cases of pelvic inflam- 
matorjf disease will respond beautifully to this medium, and 
we use it more extensively than pelvic diathermy. 

At Bellevue Hospital it has proved very valuable in our 
latest modification of the hyperthermia treatment in use for 
neisserian infections. We have been able to obtain better re- 
sults by using the Elliott apparatus to raise the local pelvic 
temperature to 109° or 111° F. by pumping in water at 120° 
F., Avith a general body temperature elevation of 105° to 106° 
F., using a heating box, than we could achieve by elevating the 
general body temperature to 106.8° or 107° F. Also, this com- 
bined method has proved much safer in our hands and less 
distressing to the patients. Local burns in the vagina have been 
of no moment in over five years’ constant use of a half dozen 
machines, going practically twelve hours a day, which is quite 
different from our experience with local pehde heat bv radio 

ihornT ^ AaulU 


This modification has apparently eliminated the grave 
dangers of prolonged h>T.erthermia at effective heat levelf 
I they do not respond to these simple measures then the 

heves that it becomes deeply entrenched in thT’ ^ 

This ha^ proved to be the case in many of our infeSonT follow- 
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ing intra-uterine instrumentation and induced abortion and 
altiiougli tile pathology appears entirely confined to the lower 
uterine segment;, an extensive removal of tissue by Sturmdorf 
enucleation up to the internal os uteri has been followed by 
complete disappointment in a number of cases in my hands 
and tiiose of others in our clinic. For these, for fibroids of 
the fundus uteri, and for salpingitides of this group, removal 
of the uterus as a whole, by complete rather than supravaginal 
hysterectomy, is the most successful treatment at our hands. 
C. H. Mayo in 1927 apparently came to much the same con- 
clusion, for, in speaking of the removal of the fundus uteri for 
focal infection, he advised the subsequent removal of the cer- 
vix if only temporary or no relief is obtained by the first 
procedure. 

A few brief case reports where we have been able to have • 
good follow-up data may serve well to illustrate these points. 

Oase I. — ^M. De, aged thirty-one, private secretary. Arthritis following 
criminal abortion, vith badly torn and braumy, infected hypertrophied cervix. 
Complete invalidism from involvement of many joints of hands and legs. 
Gonococcus complement fixation negative. Cervical and urethral smears nega- 
tive for gonococci. All other potential foci negative. 

High Sturmdorf removal of cervix. No other patholog}” palpable. 

Result: 100 per cent failure. No improvement observed in three years. 

Oase II. — M. A., aged fifty-two, housewife, infected cervix. Para 2 . No 
history of postpartum infection. All other potential fod eliminated. Menses 
regular and normal amount. Cripph'ng of hands, knees and hips. Slight im- 
prov'^eraent following office treatment. 

High Sturmdorf remov^al of cervix. No other demonstrable pelvnc 
pathology. 

Result: 100 per cent failure. No improv^ement for four years. 

Case m. — L., aged fort 3 ^-two, uterus duplex unicornis. Fibromyomata 
of both fundi. Multiple joints with marked deformity. Other fod eliminated 
previously. 

Relief after two months. Excellent result for elev'en years following com- 
plete hysterectomy with bilateral salpingo-oophorectomy. 

Case IV. — M. S., aged forty, child’s nurse. Early abortion by nonstcrile 
instrument. Other fod eliminated. Bedridden for tw’o years Marked de- 
formity of the hands and feet. 

Operation: complete hysterectomy with bilateral salpingo-oophorcctoray 

ReHef after one month. Able to work for past ten years 
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Case V.— M. B., aged thirty-seven, ex-chorus girl. 

Other fod deaned up. Multiple points with active arthritis. History oi 
at least 17 criminal abortions. Bilateral large hydrosalpin.x. 

Operation; complete hysterectomy with bilateral salpingo-oophorectomy. 

Result: excellent at least five years. 

Case VI. H., aged forty -one, Swedish housewdfe. Multiple joints 

and deformity and periarthritis. Multiple fibroids of the uterus. Other fod 
dear. Cer\dx small and clean. Probably not infected. 

Supravaginal hysterectomy with bilateral salpingo-oophorcclomy. 

Result: excellent; followed for two years, then lost. 

Due to difficulty of anesthesia complete hysterectomy not attempted, 
planning to remove cer\dx later. 

This result we consider quite fortunate as wc have seen 10 or more cases 
where supravaginal hysterectomy alone proved of no value. 

Case VH. — E. C., aged forty-five, chambermaid in hotel. 

Supravaginal hysterectomy fifteen years before for gonorrheal salpingitis. 
Reinfected two months predously ndth severe arthritis knee and hand. Smears 
of cervix and urethra were negative for gonorrhea on our wards. Showed 
mixed organisms. 

Operative removal of cervdx from below revealed pocket containing 5 to 7 
cc. thick pus, culture negative. 

Probably a “pyometra” of the upper end of cervical stump. 

Result: slow but excellent for at least four years. 

Knee shows limitation of motion but patient cannot take time off for 
orthopedic care. No arthritis since lea\ing hospital. 


We have also treated locally 6 cases of definite recurrent 
adnexal complications where the arthritis improved on repeated 
occasions while under gynecologic treatment, one over a period 
of six years. None of these cases has come to operation as 
they can be comfortably relieved of each attack by a few 
clinic visits. 


All other potential foci in these cases have been n 
nounced negative. It must be remembered that the i 
provement of their general health resulting from the npl 
treatments may explain these results. ^ 

The report of the committee previously mentionpri ^ i 
.uod 11 , e difficulty ol the diagnosis of gonorS 
revenng a carefully recorded series of 85 caTes „ . u 

Kufu. Myers and Gw>mn, attention was calL? 

which they consider worthv of reemphasis sn ° 
as follows: ' some of which a 
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“An initial polyarthralgia may resolve into a more stubborn 
monartliritis. . . . 

“Knees, ankles, wrists, metacarpophalangeal joints and 
shoulders are most frequently affected. . . . 

“Involvement of sternoclavicular joint is unusual.” (Two 
out of 85; in our series of a similar number, 4.) 

“Spurs of os calcis are rare” (7 in 85 cases) “confirming 
Von Lackum’s contention (1930) that gonorrheal spurs is a 
misnomer.” 

They draw attention to the opinion of the Neisserian 
Medical Society of Massachusetts that an honest history and 
special knowledge of the relative significance of clinical and 
laboratory data are important. 

The report published April 10, 1937, by Warren, Hinton 
and Bauer, working under a grant of the Rockefeller Foun- 
dation, from the medical clinic of the Massachusetts General 
Hospital, Harvard Medical School and Wassermann Labora- 
tory of the Department of Health of the Commonwealth of 
Massachusetts emphasizes the value of the gonococcus fixation 
test when performed under controlled conditions. They found 
that tests, done on the serums of 52 proved cases of gonorrheal 
arthritis “gave 80.7 per cent positive at all times,” and they 
conclude that in cases where the history is consistent with a 
diagnosis of gonorrheal arthritis a positive test will be correct 
in 90 per cent of the cases. In about 20 per cent- the reaction 
will be negative. 

The committee’s report regards the new culture methods 
utilizing “the oxydase reaction” as more accurate than smears, 
as described by Gordon and McLeod, 1928, and since modified 
until in 1934 gonococci were isolated twice as often as from 
smears. The complement fixation reaction for gonococcus 
they feel, as we do, should become a routine diagnostic pro- 
cedure, Myers and Gwynn reporting positives in 86 per cent 
of 43 cases and McEwen, Bunim and Alexander 98 per cent 
of a similar series of 43. 

Gonorrheal arthritis responds better than does vaginal, 
cervical or urethral gonorrhea to hyperthermia, but mixed in- 
fections have received little benefit in our series. Even .slow 
duration heat treatments, especially if repeated twice or three 
times a week will clear the arthritis as if by magic, often 
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leaving the complement fixation and smears still strongly 

^ With regard to the operative treatment of arthritis caused 
by gonorrheal infections of Uie pelvic organs, we find wide 
differences from the mixed type right at the start. We have 
had a group of cases in which the gonorrheal infection of e 
cervix h^ been acute, in another subacute (six weeks to six 
months) and a third group which may be called chronic, i. c., 
where the infection had persisted over a period of years mth 
constant reinfection. 

Good results have been obtained in all these groups by 
thorough removal of the cervix, which seems to act as the prin- 
cipal focus, by means of a high enucleation of all the gland- 
bearing tissue by Sturmdorf’s operation. 

Cashman at the University of Pittsburgh has obtained 
equally satisfactory results in acute and subacute arthritis 
cases by using a deep conical destruction of the gland-bearing 
area of the cervix by means of the actual cautery. 

There is no question in our minds but that in a cervical 
enucleation by the Hyams’ technic using surgical diathermy, 
less reaction should eventuate in the adjacent structures and 
still give an adequate result. 

The removal of the cervical cone of tissue by means of the 
Sturmdorf procedure causes local trauma due to traction neces- 
sary for proper exposure of the indurated swollen, brawny cer- 
\nx for removal. In even young multiparae this was followed 
by a very definite palpable thickening in the parametrium and 
adnexa. In spite of this distinctly outlined inflammatory re- 
action, the joint symptoms began to subside immediately after 
operation. In 2 cases in which the inflammation was fulmi- 
nating and completely disabling with the patient confined to 
bed, pain was relieved in five days. One of these was a sub 
acute case and another an extremely acute infection of less than 
two njeks duration. Wter operation, the cervical smears co^ 
tinued positive, but the inflammation in the ioints 
arthritic tissues subsided very rapidly. ^ 

It has been known for a lone time that tv,o 
be cultured from the fluid of sloWen joints aSThT"^"*' 

attack the endocardium; but in the tissues if tht^ 

Uf vcr\’ InrfTP 01 the cervix with 

get so 


^er> large, open hmiph spaces, the infection 
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active tliat little in tlie tubes has any bearing on the arthritis, 
the large part of the focal poison partly arising from the fact 
that the toxins are locked up in the tissues of a brawny in- 
flamed cervix. These 2 cases with their postoperative posi- 
tive spread, coincident salpingitis, and parametritis, following 
enucleation of the cervix, and, in spite of all this, a rapid 
improvement of alT joint symptoms, go a long way toward 
suggesting that the cervix is the really important focus in acute 
gonorrheal inflammations of the joints and surrounding tissues. 

These typical cases in detail are as follows: 

Case Vm. — A. G. M., aged thirty-seven, housewife. Three months ar- 
thritis and periarthritis especially in hips. Spreads negative. Complement 
fixation negative to 214 different strains of streptococci but positive for 
gonococcus. 

Operation: old cystic cervix removed by Sturmdorf technic. Discharged, 
walking, five days later. Excellent result at least ten years. 

Case IX. — L. G., aged twenty-two, maid. Gonorrhea with arthritis of 
clavicular joints, hands, etc. Spreads positive. Braumy infected cervix re- 
moved as above, followed by parametritis, salpingitis, but no arthritis. Spreads 
positive after operation. 

Followed six months, excellent result. 

Case X. — ^L. S., aged twenty-one, amateur prostitute, acute gonorrheal 
arthritis hands and feet two weeks. 

Cervix indurated and swollen. Spreads positive. 

Relief three days after removal of cervix as above. 

Postoperative spreads positive. Parametritis. Salpingo-oophoritis, but 
no arthritis. 

Results: excellent at least one year (lost). 


CONCLUSIONS 

1. A certain group of arthritis cases in the female, prob- 
ably between 6 and 10 per cent, have the most important focus 
in the pelvis. 

2. Some of these will require operative removal. 

3. Removal of the cervix in nongonorrheal cases has fre- 
quently proved disappointing in our series, as has supravaginal 
hysterectomy. 

4. Removal of the cervical gland-bearing tissue has proved 
adequate in a number of gonorrheal cases. 
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5. C. H. Mayo has stated that a residual cervix may need 
removal if result is unsatisfactory following supravaginal 
hysterectomy, because it has left part of the focus behind. 

6. Complete hysterectomy has given satisfactory results in 
our hands in fibromyoma uteri, in old infections of para- 
metrium, adnexa, and myometrium, and in pelvic infections 
of uncertain extent — such as may arise from a badly inflamed 
cervix on abortion. 

7. We have omitted from this discussion a large group of 
cases involving genito-urinary infection sometimes secondary' 
to pressure of tumors, etc. 

8. The newer cultural methods are changing the entire pic- 
ture in the diagnosis of latent gonorrheal infections and rapidly 
making less difficult the accurate diagnosis of all gonorrheal 
arthritis. 
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THE ITROLOGIC FACTOR IN THE ETIOLOGY AND 
TREATMENT OF ARTHRITIS 

It has been our privilege during the past few years to 
have been an integral part of the clinic of Dr. R. Garfield 
Snyder established exclusively for the treatment of arthritis at 
the Hospital for the Ruptured and Crippled. Every case 
coming to this division of our urologic clinic has been referred 
from the arthritis department. In that way we have been able 
to study a large number of cases of arthritis with the idea of 
finding a focus of infection in the genito-urinary tracts. Need- 
less to say, all of these cases were examined by the other special 
departments of medicine and surgery. For the purpose of 
forming an opinion as to the incidence of the urologic factor 
in the production of arthritis we have reviewed 1000 consecu- 
tive cases seen in this clinic. Cases of frank gonorrheal arthri- 
tis are omitted from the study because that class of cases is 
discussed elsewhere in this symposium. 

careful urologic history is extremely important. We 
found that in only 5 per cent of the patients who did not admit 
a past or present relevant history did we succeed in finding a 
focus of infection. This is a valuable fact for the practitioner 
who must treat arthritis without the help of a highly organized 
clinic, for he can decide on the necessity of a urologic consul- 
tation. knowing that a negative history will, in approximately 
9 d per cent of the cases, exclude the genito-urinary tract as a 
aausative factor of the arthritis. In this series, 40 per cent 
of the cases admitted a genito-urinary history, exclusive of ’ 
lues which IS discussed elsewhere. Of this 40 per cent we were 
Soup demonstrate an infectious focus in 62 per cent of this 
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Tlie urologic examination is always preceded by a general 
examination. Then an orientation examination is done which 
includes the examination of the external genitalia — ^noting par- 
ticularly the epididymes and vasa for vestiges of old infection. 
The kidneys are palpated, noting any irregularity in size, shape, 
or position. The contents of the prostate and seminal vesicles 
are expressed after a digital examination. Sterile specimens 
of urine are obtained before and after massage, for regular 
analysis and cultures. At the time of the examination a drop 
of the secretion is examined under the microscope and a smear 
is made. If no pus is seen and the cursory examination ap- 
pears to be negative, a large sound is passed, followed by the 
posterior instillation of silver nitrate as a provocative measure. 
This is followed by a subsequent examination to find any latent 
focus. If this be negative the patient is advised to prepare 
himself for excretory urograms. 

The preparation for urograms which we have found most 
effective consists of moderate dehydration, a mild cathartic on 
the preceding night, an enema in the morning, following with 
pitressin and a rectal tube for one hour immediately preceding 
the series. If the urine examinations, including cultures and 
the slides, are negative, together with negative excretory 
urograms, the patient is referred back to the arthritis depart- 
ment, with a negative report. If the urine examinations be 
positive, or, if the excretory urograms show pathologic find- 
ings or be unsatisfactory, then a cystoscopic examination is 
made. 

In the treatment of upper urinary tract infection we first 
attempt to increase elimination from the kidneys and bowels— 
the colon bacillus being a very common offender. Our results 
in this type of infection, with the oral administration of the 
various forms of mandelic acid have been almost startling. Any 
obstructive pathology, such as strictures at the ureteropelvic 
junction or in the ureters, calculi, or vesical neck obstruction 
is removed either transurethrally or by surgery. 

In the treatment of seminal tract infection we have not 
been satisfied with results obtained from the oral administra- 
tion of mandelic acid or any other drug. Here we need pro 
longed local treatment at not too frequent intervals, realizing 
that too vigorous a course of treatment might lead to an acute 
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prostalitis-somelimes with abscess formation and epidids-mi- 
Us It is our habit to treat these cases not more frequentl% 
than Uvice a week, more often at weekly intervals These 
treatments consist of a gentle stripping of the semina vesicles 
and prostate, followed by the posterior instillation of vanous 
antiseptic solutions— no one solution being outstanding in a( 
cases. Microscopic examinations of the seminal contents, and 
urine analysis are done at the time of each treatment. ^ 

It is in the treatment of the seminal tract infection that 
we have obtained the most marked symptomatic relief of arthri- 
Us. These results have corresponded with the subsidence of 
infection in the genital tract. We have also been able to 
demonstrate better the urologic factor of arthritis in these cases. 
We recognize a great psychic factor in the treatment of these 
arthritis cases, but believe there are cases which are very con- 
clusive as to the urologic etiology, two of which we wll cite. 
It is often very difficult to evaluate the benefits of our treat- 
ments, for most of these patients are having other forms 
of treatment which run concurrently — either physiotherapy, 
diathermy, or special treatments for other foci of infection. 
Therefore we are deprived of any “post hoc” argument because 
of the various treatments. However, we do treat some cases 
at a time when they are obtaining no other form of treatment. 
These cases have usually been pronounced urologically negative 
in other clinics and are sent to us only after the treatment of 
other foci have failed to result in the relief of symptoms. 

The first case I rr-ish to dte is that of a forty-four-yecr-old male who 
was confined to bed. He complained of pain in the muscles and joints f 
both shoulder girdles, in the left sternocleidomastoid and trapezius and ' ih 
left metatarsal joints. He had been sufiering with these migratory’ mus T 
joint pains for five years— several joint regions being involved successive 
c.ach .attack. The attacks usually occurred every two to three months p'lf ^ 
ing the acute pain, swelling and a mild fever usually occurred r 
(or a focus of infecUon he had had irrigaUon of his matfl/an’ ' ” ^ 
tomy. and c.rtracUon of several teeth. He had had a prostati 
I'us, but a Streptococcus facciilis on culture. He denied ' 
tion He had taken salicylates unUl a gastro-intcslinai ur^ 
further usage. This was several weeks before we saw him m 
began one and one-half weeks previouslv. ' ™ ittsck 


His general physical examinaUon was negative ur*, , 
tender sUmodeidomastoid and trapezius on the left ttd 

and pain, on motion, in both shoulder girdles— mote -'"-j— ett 
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The urologic examination is always preceded by a general 
examination. Then an orientation examination is done which 
includes the examination of the external genitalia — noting par- 
ticularly the epididymes and vasa for vestiges of old infection. 
The kidneys are palpated, noting any irregularity in size, shape, 
or position. The contents of the prostate and seminal vesicles 
are expressed after a digital examination. Sterile specimens 
of urine are obtained before and after massage, for regular 
analysis and cultures. At the time of the examination a drop 
of the secretion is examined under the microscope and a smear 
is made. If no pus is seen and the cursory examination ap- 
pears to be negative, a large sound is passed, followed by the 
posterior instillation of silver nitrate as a provocative measure. 
This is followed by a subsequent examination to find any latent 
focus. If this be negative the patient is advised to prepare 
himself for excretory urograms. 

The preparation for urograms which we have found most 
effective consists of moderate dehydration, a mild cathartic on 
the preceding night, an enema in the morning, following with 
pitressin and a rectal tube for one hour immediately preceding 
the series. If the urine examinations, including cultures and 
the slides, are negative, together with negative excretory 
urograms, the patient is referred back to the arthritis depart- 
ment, with a negative report. If the urine examinations be 
positive, or, if the excretory urograms show pathologic find- 
ings or be unsatisfactory, then a cystoscopic examination is 
made. 

In the treatment of upper urinary tract infection we first 
attempt to increase elimination from the kidneys and bowels— 
the colon bacillus being a very common offender. Our results 
in this tjqie of infection, with the oral administration of the 
various forms of mandelic acid have been almost startling. Any 
obstructive pathology, such as strictures at the ureteropelvic 
junction or in the ureters, calculi, or vesical neck obstruction 
is removed either transurethrally or by surgery. 

In the treatment of seminal tract infection we have not 
been satisfied with results obtained from the oral administra- 
tion of mandelic acid or any other drug. Here we need pro 
longed local treatment at not too frequent intervals, realizing 
that too vigorous a course of treatment might lead to an acute 
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was ha\^g no other form of treatment. In about six weeks he began to show 
subjective improvement, which coincided \nth the diminution of pus in the 
prostatic smear. The clumps of pus had disappeared, and his smear soon 
showed only 20 isolated pus cells- per high power field. After two months he 
was able to go -without his brace. He Avas very happy over the first relief 
that he had experienced and decided to go to a warmer climate until Spring, 
because of his chest condition and his arthritis. This improvement, appcarinc 
coincidentally wdth the clearing up of the urologic focus when he W’as receiving 
no other treatment, seems to be conclusive c\idencc that we were treating the 
primar}^ cause of his arthritis. 

Summary. — l. In patients who gave a negative past uro- 
logic history, only 5 per cent were found to have a focus of 
infection in the genito-urinary tract. 

2. Forty per cent of the patients admitted a past urologic 
history, and of these, 65 per cent were found to have infection. 

3. Cases like the two cited seem to prove that infections 
in the genito-urinary tract can be the sole cause of arthritis. 
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Tiicrc was pain, on prtissurc, over the left metatarsus, but no swelling or red- 
ness. a*-Rays of teeth and sinuses were negative. Our first examination of his 
prostatic and vesicle secretions showed only a few pus cells and an entero- 
coccus. We found, however, that prostatic treatments precipitated a markedly 
acute arthritis, with swelling and redness in his right metatarsus. Following 
our first treatment, the amount of pus in his prostatic and vesicle secretion 
increased markedly. In a week’s time we gave him another gentle treatment 
and found that it was followed by an acute inflammation in his uTist. This 
clinical response followed our treatments for three more weeks, after which 
they became less acute, and finally did not appear. He has been treated for 
several months/ with a great deal of improvement in his arthritis, during which 
time he had no other treatment. Prior to our treatment, he had never had 
an interval of more than three months between attacks. This case seems to 
us conclusive cWdence that the prostatitis and seminal vesiculitis were the pre- 
dominating etiologic factors in this man’s arthritis. 

The second case is that of a man forty years old. He gav’e a history of 
ha\dng had gonorrhea seven years previously, without any compUcations. He 
had what he thought was adequate treatment, and was pronounced cured. He 
had been suffering udth arthritis in his lumbar spine and left shoulder, for two 
years. He had been thoroughly gone over in the arthritis clinic, where a 
hematogenous tuberculosis of the Jungs had been discovered and treated, with 
rest in bed, for two months. There were no tubercle bacilli in the sputum. 
This condition had been arrested, and he had gained weight and strength. A 
coccy^gectowy bad been performed for a dislocated and painful coccyx. In 
spite of anti-arthritic therapy, including physiotherapy and diathermy, his 
lumbar arthritis had become so acute that he had to wear a back brace in 
order to get about. He gave no historj” of urinaiy disturbance, except that 
his urine had been “milky.” Examinations of the urine at these times disclosed 
no pathologic findings e.xcept mucus, 

Ph3^sical examination showed a very well-developed adult male, wearing 
a back brace. Without the brace his discomfort Avas agonizing. His reflexes 
were normal. There was a moderate amount of dentistr>% but no apical path- 
ology. His chest presented no abnormal signs. His heart had a normal rhythm, 
\Wth sounds of good quaIit3^ The kidneys were palpable, not enlarged, or 
tender. There were no abdominal masses. External genitalia were negative. 
There ^VBs a general adenopathy% including the epitrochlear nodes. Serologic 
tests for lues were negative. The prostate, per rectum, was congested. The 
seminal vesicles were atonic and loaded with d6bris. A drop of this secretion 
was loaded \rith pus. A voided spedraen, after massage, shoAved clumped pus 
cells AA’ith pus shreds, Avhile the spedmen before massage shoAved only a few 
pus cells. A search for tubercle badlli in the urine was negative. Cultures of 
the urine showed a gram-positive diplococcus. 

Excretory urograms with diodrast showed good function of the kidnc>'s, 
which was equal on both sides; no distortion of the peU^es; no obstructive 
pathology or calculi. Treatment of the prostatitis and seminal vesiculitis was 
carried out, with the empt>dng of the seminal contents once a week, folIoAAcd 
by the posterior instillation of argjTol, acriflaWne, ft al. During this time he 
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was ha\iDg no other form of treatment. In about six weeks he began to sho^\ 
subjective improvement, which coincided with the diminution of pus in the 
prostatic smear. The clumps of pus had disappeared, and his smear soon 
show’cd only 20 isolated pus cells per high pow’cr field. After two months he 
w’as able to go without his brace. He w'as very happy over the first relief 
that he had experienced and decided to go to a wanner climate until Spring, 
because of his chest condition and his arthritis. This improvement, appearinc 
coincidentally with the clearing up of the urologic focus when he was receiving 
no other treatment, seems to be conclusive evidence that we were treating the 
primary" cause of his arthritis. 

Summary. — 1. In patients who gave a negative past uro- 
logic history, only 5 per cent were found to have a focus of 
infection in the genito-urinary tract. 

2. Forty per cent of the patients admitted a past urologic 
history, and of these, 65 per cent were found to have infection. 

3. Cases like the two cited seem to prove that infections 
in the genito-urinary tract can be the sole cause of arthritis. 
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INFECTION OF THE GALLBLADDER AS A FACTOR 
IN ARTHRITIS 


When the role of focal infection in the production of 
chronic rheumatic disease was established upon a rational re- 
search basis it was evident that infections of the gallbladder 
might occupy a prominent position in the etiology of arthritis. 
Anatomically, the gallbladder would appear to be an ideal 
nidus for chronic focal infection, yet it has not assumed any 
such preeminent position. 

Cecil and Archer found dental sepsis in 33 per cent and 
tonsillar infection in 61 per cent of their patients with varying 
tjTDes of chronic arthritis. In a careful study, Hartung and 
Steinbacher, in 200 patients with chronic rheumatic disease, 
found only 4.5 per cent with evidence of gallbladder infection. 
This rate is approximately that of the common incidence of 
gallbladder disease in the general admission to large hospitals. 
Twiss and Hanssen in work primarily concerned with disease 
of the gallbladder considered that such relationship as exists 
between arthritis and disease of the gallbladder was basically 
infectious or metabolic. It is apparent that the juxtaposition 
of the liver prevents many of the general remote and metastatic 
phenomena of gallbladder infection. The liver interposed be- 
tween the alimentary circulation and the general circulation 
under normal conditions, effectively filters toxins and bacteria 
from the general circulation. In like manner the liver is the 
great detoxifring organ and bacteriolytic mechanism in infec- 
tions of the gallbladder. 


Increasing study indicates that the major disability of tl 
gallbladder is due to infection in the wall of the gaUbladdi 
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and both bacteria and their by-products drain into the liver. 
This infection of the wall of the gallbladder is present in at 
least 9 out of 10 cases of the gallbladders that are removed 
at laparotomy. The preeminent bacteria are derivatives of the 
general group of pyogenic bacteria. In the ordinary case of 
an infected gallbladder the physiologic competency of the liver 
for many years is adequate in the control of the sequelae of 
gallbladder infection. There ensues, however, a gradual dimi- 
nution in the protective power exercised by the liver and there 
then begin to be general symptoms due to gallbladder disease 
and remote manifestations in the form of the nephropathies, 
cardiopathies and the arthritides. Since the liver exercises so 
many occult functions it is quite probable the long continued 
infection of the gallbladder brings about subtle changes in the 
biochemical mechanism of the body as well as disturbances in 
the general metabolism. It would appear that many indi- 
viduals have long continued gallbladder infection and are sen- 
sitized or are hyperallergic from the by-products of chronic 
infection resulting in injury to the joints, tendons, the muscles 
and s}movial membranes. Incidental infections provide a favor- 
able background for arthropathic organisms that arise from 
points of focal infection other than the gallbladder. Our ob- 
servations would seem to indicate that the infected gallbladder 
becomes an etiologic factor in chronic rheumatism only when 
and if the liver ceases to exercise its full protective capacity. 
It would appear that the routine removal of gallbladders in 
patients with chronic rheumatism is a procedure not to be 
countenanced. The wise procedure would be to survey the 
patient with chronic arthritis from the viewpoint of disabilities 
of the liver and biliary system per se and distinct from the 
arthritic symptoms. If the patient has a diseased gallbladder 
as recognized by a canvass of the 4 main avenues of inquiry^ — 
(1) history, (2) roentgen-ray examination, (3) duodenal 
drainage and (4) blood chemistry — then the decision as to 
whether the gallbladder should or should not be removed is 
entirely dependent upon the diagnosis of the local gallbladder 
condition. 

My personal ex-perience suggests that the patients unth 
chronic arthritis and having a diseased gallbladder are better 
off by the removal of the diseased gallbladder than they would 
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be to continue arthritic therapy and retain an infected gall- 
bladder. In brief, the indications for cholecystectomy in 
chronic arthritis are determined by the pathologic process in 
the gallbladder and not by the arthritis. One may reasonably 
expect that approximately 5 per cent of patients with chronic 
arthritis have a disease of the gallbladder and that in these 5 
per cent either the primary or secondary infectious mechanism 
for arthritis resides in the gallbladder. 
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THE TREATMENT OF GONORRHEAL ARTHRITIS 
BY PHYSICALLY INDUCED FEVER* 

Gonorrheal arthritis is a metastatic lesion — the result of 
a blood stream invasion. It is one of the more frequent, painful 
complications of the disease. Although spontaneous remis- 
sions without residual damage to the joint occur, many pa- 
tients suffering from gonorrheal arthritis become permanently 
crippled. Unfortunately, there is no study available to demon- 
strate how often this occurs. 

Until the advent of fever therapy, a constantly increasing 
variet}'^ of treatments was advocated. The number and wide 
range of therapeutic attempts of the past indicated the failure 
of any individual method. Our present series of 40 cases had 
been treated unsuccessfully with other methods prior to fever 
therapy. In 1 case, removal of tubes and ovaries had not 
influenced the course of the gonorrheal arthritis. Chemical 
gonococcides, protein shock with milk, typhoid, whole blood 
and intravenous chemicals had been administered in 14 of the 
cases. A group of 10 of our patients had received gonorrheal 
vaccines with no permanently beneficial results, and 2 of them 
were given filtrate which apparently brought on an exacerba 
lion of their arthritis. Local diathermy, immobilization and 
other procedures were of no lasting benefit to others. ’ 
^PeMc Foci.~Despite the prior treatment with gonococ- 


cide,. all of our patients in this series bad active ^elvk fod 

• Much o( the clinical material referred to came fromuh^ n, , 
of IV Georce Baehr and Dr. B. S. Oppenheimer, and from 
'cr^•ic.• of Dr Robert T. Frank at the Mt. Sinai Hospital w“a^- 
>-.;c ri>r.r.l.« (or their Viind cooneratinn ' eH>ress 
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In our first series of 16, the 8 females had the following; 8 
cervicitis, 6 urethritis, 3 Skene’s ducts, 2 adnexitis; of the 8 
males, 6 had urethritis and prostatitis, 3 epididymitis, and 2 
vesiculitis. In the table of 24 listed below (tabulation), all 
but 1 of the females had cervicitis, 7 had urethritis, 5 had 
adnexitis. Two of these cases had peritonitis and very severe 
systemic manifestations. Among the 13 males, there were 12 
with uretliritis, 9 with prostatitis, 2 with epididymitis and 1 with 
vas deferens involvement. As can be seen from the table, the 
extent of the pelvic involvement did not apparently affect the 
results. The effectiveness of fever therapy in clearing up the 
pelvic foci has been described previously.^- -- ■*- 

Diagnosis. — Every case included in this series was proved 
to be an arthritis of gonococcal origin. There are times when 
the diagnosis of such a specific arthritis presents a bafiling 
problem. Positive bacteriologic or serologic evidence, espe- 
cially from a joint, establishes the diagnosis. Yet such positive 
proof is sometimes lacking. Clinical hints of major im- 
portance which indicate the necessity for laboratory search for 
the gonococcus include the following: 

(A) Intensity of pain and inHamrnatory reaction. (B) 
Mono-articular involvement. (C) The rapidity with which 
the atrophy of the involved tissues progresses." It is usual for 
gonorrheal arthritis to start as a fleeting polyarthritis followed 
by a major involvement of one and occasionally several joint';. 
In our 40 cases, 25 had more than one major joint involvement. 
Yet when one joint is the seat of an acute involvement, the 
presence of gonococci should be ruled out. 

A patient harboring the gonococcus in the genito-urinary 
tract may have had or may develop a coincidental arthritis of 
different origin. It is this type of case which offers the greatest 
difficulties in diagnosis. There is no one method except re- 
covery of the gonococcus in joint cultures or positive comple- 
ment fixation of the joint fluid that can establish the diagnosis 
in such a case. Carpenter, Warren, ct al., working at Roches- 
ter University Medical School, obtained 80 per cent success 
wdth material cultured from bursae and tendon sheaths." The 
most effective method of isolating cultures from the joint and 
the pelvic foci was described by some of their workers.' The 
laboratories of the Mt. Sinai Hospital use a similar technic. 
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Complement fixation of the joint fluid aided us in 2 cases 
where the organisms were not demonstrated in spreads and 
cultures from the genito-urinary tract and from the joints 
A positive complement fixation test on the blood is often 
of help when the history, spreads, and cultures fail in gonor- 
rheal arthritis. The technic used by the Mt. Sinai laboratories 
under the direction of Gregory Schwartzman was recenth 
modified.* 

Warren, Hinton and Bauer® in a thorough study of tests 
on 316 patients concluded that “a positive (referring to blood 
complement fixation) in a case in which the history is not 
consistent with gonorrheal arthritis is not significant. In cases 
with consistent history a positive will be correct in 90 per cent 
of the cases. In about 20 per cent of the cases, the reaction 
will be negative.” It must be pointed out that the complement 
fixation test on the blood is negative when efficient drainage 
is established or when the formation of antibodies is retarded 
for other reasons. Special caution must be taken to avoid 
diagnostic errors when a patient with old or recent gonorrhea 
later develops a non-gonorrheal joint. 

Perfection and standardization of the technic of comple- 
ment fixation has not been achieved as yet. The findings must 
be interpreted in conjunction with the clinical picture and 
other laboratory data. Occasionally repeated tests may be of 
help. In general, the complement faation should be used more 
often as a diagnostic aid, but cannot be relied upon as a 
major criterion of cure. 

Rationale. — The progress recently made in the treatment 
of gonococcal infections by physically induced temperature 
rises has been due largely to one factor— thermolability of the 
gonococcus. This organism can be destroyed in vitro and 

tolerate 


The treatment of gonorrhea and its complications bv tem- 
perature reactions has long been recognized. Since Wagner- 

• The new method adopted nithia the past sLx mnnti, • . 
McNcat-ThomK>n test' and is used by the New York Ciw n 
U i. K-nsitive and allous puantitatiJe Sf Jr;' Health. 

'■‘•du> .!t pobwaient anUeen consisting of Nos 15 42 s ta 
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Jauregg’s reports in 1918/“ various methods for inducing pro- 
tein shock and temperature reactions were adapted for work in 
gonorriiea. Satisfactory resuits' with malaria/®' ty- 
phoid/®' as well as such proteins as milk, peptone, horse 
serum, etc., have been reported. Local heating of pelvic organs 
and gonorrheal joints with diathermy also received favorable 
comment in the past.^®' We have observed that in acute 

cases the local application to the joints of converse heating as 
obtained by diatherm}'’ and short wave currents may increase 
the pain and swelling. 

Not only can controlled effective heating be applied to the 
pelvic focus, but the blood stream and metastatic joint lesions 
can be attacked simultaneously. In addition to the devitaliz- 
ing and lethal action of heat directly on the gonococcus, there 
are other important defensive measures evoked by fever 
tlierapy.® Simpson believes that fever stimulates immune re- 
actions. He cites 4 cases in which patients spontaneously 
cleared themselves of the gonococcus within a short period after 
fever treatment. Certain beneficial systemic effects are also 
achieved with elevations of systemic temperature, such as in- 
creased speed of circulation and increased number of white 
cells and phagocytosis in the blood stream.®^ 

The application of physically induced fever for gonorrheal 
arthritis was an important advance. It permitted the phys- 
ician to control the height and duration of the patient’s tem- 
perature reaction at all times. The successful application of 
this method in gonorrheal arthritis has been the subject of 
numerous recent reports.^®' ® 

Technic. — The technic developed by us was begun seven 
years ago. We emphasized the necessity for the production of 
high local temperatures in the effort to eradicate the primary 
pelvic focus. In this technic, the pelvic organs were heated at 
108° to 110° F, for about six to eight hours while the systemic 
temperature was maintained at about 106° F. and permitted 
to endure for an additional three to four hours. This technic 
was a superior one for the treatment of gonococcal infections 
localized in the pelvis, but in gonorrheal arthritis we occasion- 
ally were able to clear only the pelvic nidus, while the metastatic 
focus in the joints persisted. We have more recently pro- 
longed the period of systemic heating so that the temperature 
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of 106.5° F. is maintained for a period of twelve to fourteen 
hours (Chart 1). It is obvious that because of the thermal 
resistance of some strains of the organism, the higher the tem- 
perature and the longer the period of its maintenance, the 
greater the possibility of oUe-treatment cures. 

For the local elevation of body temperature, we employ a 
combination of conductive and conversive heating. The pa- 
tient is placed in what is in effect a horizontal light cabinet 
which covers the body from the neck down. Underneath the 
wooden table on which the patient lies (separated by a mattress 



of about 3 mches’ thickness) are nlacerl 9 i 

plates each measuring 12 by 14 inches TL condenser 

the 6-meter short wave diaftermv to 

ploy about one half or even a liftle S^of 

machme (whose energAr is rateH at ? ^ of the 

tills technic we can usually elevl With 

W to 106.5° F. MdthinZ So?^^^^^^ 

"e to u^e greater current outnut it ^°urs. Were 

systemic temperature more rap^° W ‘o eW^^ 
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gradual than when it is rapid, and also because of the danger 
of producing burns when too much current energy is applied. 

After the systemic temperature has been raised, we are able 
to maintain it solely by means of the electric lamps within the 
cabinet. These are 12 60-watt carbon filament lamps arranged 
so that 2, 4, or 12 of them may be permitted to shine at one 
time. In order to avoid burns, should the patient inadvertently 
bring a foot near the electric lamps (which are guarded by 
wooden slats), the lower extremities are encased in leggings. 

In the female, in order to achieve a more rapid gonococ- 
cidal influence upon the organisms within the tissues of the 
pelvis, we apply additional local heating by means of the 
diathermy current introduced through the instrumentality of 
a vaginal electrode and 3 dispersive electrodes consisting of 
metal cuffs placed around the abdomen and around the lower 
extremities (first around the thighs and subsequently around 
the calves of the legs).^ 

Water is administered freely to the patients, and if they 
are willing to take it, 0.6 per cent salt solution. To minimize 
the discomfort of the treatment, we have found the hypo- 
dermic injection of 34 00 grain of hyoscine hydrobromide in 
conjunction wth % grain of morphine sulfate to be a very 
effective procedure. If necessary, because of the patient’s rest- 
lessness, the administration of a small dose of morphine is 
repeated during the treatment. 

We have found the above technic a satisfactory one, but 
stress the point that it is strictly a hospital procedure. The 
only major complications have been occasional burns which, 
with one exception, have been mild. We consider it essential 
that, in addition to the nurse technician, a doctor who is ex- 
perienced in this form of treatment be present during the entire 
period of temperature elevation. To this we attribute the 
absence of any major catastrophe in our series of cases. 

Clinical.-— Our cases included 21 males and 19 females, 
ranging from twenty-one to fifty years of age. The average 
number of treatments administered to the 40 cases was 2.69. 
Eight of them had 1 treatment, and all but 1 of these made 
complete recoveries. The largest number given one patient 
was 7. The number of treatments required is determined by 
the thermal resistance of the organism in a given case and by 
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the height and duration of temperature elevation to which the 
case is exposed. Lacking the facility to permit tlie measure- 
ment of these factors in advance of the treatment, reliance must 
then be placed upon tlie clinical response. When it becomes 
necessar}>- to repeat the treatment because the thermal attack 
has been inadequate to destroy the organisms, subsequent 
treatments should be given as soon as feasible so as to prevent 
organisms which may have been attenuated from gaining their 
full virulence. Practically speaking, this means that treat- 
ments should not be spaced further than one dav apart where 
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cases, including these 8, there was a definite change for the 
better. 

Of the 24 cases outlined in the tabulation, 14 had all evi- 
dence of their pelvic and joint involvements permanently 
eradicated within twenty-four hours after treatment. They 
are listed under “cured.” Of the 16 previous cases, this was 
true of 7. The others required adjuvant treatments for vary- 
ing lengths of time. These included short courses of chemical 
gonococcides and various procedures to speed healing of the 
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Chart 3 


injured tissues of the joints. It should be noted that organisni.s 
not killed by fever appear to be attenuated so that short 
courses of chemical after-treatment ranging up to three weeks 
eliminate the original focus. 

Listed under slight improvement in the table are 5 case.- 
in which there were varying degrees of persisting pain and 
immobility and positi\'e bacteriologic findings. Of the original 
16, 3 cases had similar persisting symptoms. Of these 3. I 
patient required four months of after-treatment for complete 
restoration of painless function, and the other 2 came for treat- 
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ment with permanent bony ankylosis (a:-ray evidence) . 
the 5 in the series outlined above, one male (J. h-) retusea 
more than one treatment. Anotlier female (L. J.) had recur- 
rence of pain and positive smears three weeks after discharge 
from the hospital. In her case, the recurrence occurred at 
home, and we have not yet established whether there was a 
reexposure with her former consort. 

The remaining 3 (B. Sw., M. B., S. A.) had treatments 
which we now consider inadequate. Their temperature eleva- 
tions were but 105° and 106° F., maintained for too short a 
period — five to six hours. We feel certain that tliese were not 
failures of method, but failures in our technic. Most of the 
250 strains isolated by Carpenter' and his coworkers can be 
killed at temperatures of 106.7° F. in from eleven to twenty- 
one hours (75 per cent of cases). It is the rare case that 
requires more than twenty-one hours and becomes difficult to 
treat by this method. Retreatment at 106.7° F. for ten to 
fourteen hours should materially increase the number of 
rapidly cured patients. 

A factor affecting response is the duration of the disease 
before treatment. Generally, we have found that the longer 
the chronicity before treatment, the less rapid is the response 
to treatment. The danger of permanently damaged joints also 
increases with chronicity. Finally, after-treatments to restore 


completely joint function (diathermy, short wave, baking, 
massage and under-water corrective exercises) are more apt to 
be necessar\f in the chronic cases. 


Follow-up. — The importance of follow-up work in gonor- 
rheal arthritis is self-e\ddent. As a rule, we follow our cases 
for one year. The results must always be checked against time 
and the laborator^^ One valuable aid in gauging the response 
IS the sedimentation rate. Although the complete return to 
normal may take six weeks, the fall in accelerated rate is a 
definite indication of subsidence of the infection and inflam 
niatorA- process. The delay in return to normal nrlli 
due to the gradual absorption of residual debris and^slow^i^ f 
mg of previously acutely inflamed tissues ' 

Conclusion.— Of 40 cases of gonorrheal arthritis trp t ^ 
hy means of temperature elevation induced by nhv!fr!./ 
^.-cr,b^d, j: Showed a dramatic restoration to 
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were complete or partial failures. In our opinion, except in 
those cases where the existing pathology precludes the pos- 
sibility of improvement, as in bony fusion, failure is due not 
to tlie method, but to the inadequacy of the technic with which 
it is applied. From our experience with physically induced 
fever therapy, we feel that it is the treatment of choice to be 
used at the earliest available opportunity in gonorrheal arthritis. 
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TUBERCULOUS ARTHRITIS 

In a brief consideration of tuberculous arthritis it seems 
advantageous to limit oneself to a review of those elements 
which have practical significance. From lliis point of view it 
\rill be of value to discuss the diagnosis and treatment of 
tuberculous disease of bones and joints, for the joints are 
rarely involved without sooner or later an extensive invasion 
of the bones forming the joints. 


DIAGNOSIS 


General Considerations. — ^Tuberculous arthritis is a dis- 
ease of slow and insidious onset and a chronic course. Char- 
acteristically and most often the disease is monarticular. In 
a minority of cases two or three joints are affected and in rare 
instances there may be many joints simultaneously involved. 
There are numerous significant factors in the patient’s family 
and past history' and in the general physical examination which 
contribute much to the establishment of an exact diagnosis. ■ 
First among these is a family history’- of tuberculosis. An active 
or even an arrested tuberculosis in other members of the family 
with whom our patient has been in intimate contact makes it 
extremely likely that he has contracted the disease. Several 
weeks ago I saw a child six years old with an arthritis of the 
left knee. Xo other joints were involved and the v-ray film of 
the left knee was negative. But the historj^ revealed that thi. 
patK-nfs father had died and a younger brother was now^h 
c tuberculosis. It teas, therefore, more than ?ite k 

ibat the disease of the left knee teas tuberculous Sec",l ' 
historr- of pree-xisUug or coeaistiug tuberculous disease fa „tter 
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tissues. A year ago a man was referred to me for an arthritis 
of one knee. The history showed that this man had had Pott’s 
disease which was arrested by a spinal fusion and a tuberculous 
kidney which had been removed. This information compelled 
the suspicion of tuberculous disease of the knee. This was 
confirmed at operation.- Third, since a tuberculous arthritis 
is but a local manifestation of a systemic disease, there may 
be a:-ray evidence of present or past pulmonary invasion or 
disease of the hilar glands. Fourth, the occurrence, espedally 
in children, of some acute debilitating illness as measles or 
scarlet fever is likely to be followed by the appearance of a 
tuberculous focus. Fifth, trauma to a joint predisposes it to 
a tuberculous process. All statistics are in accord that there 
is a history of a definite trauma in about 50 per cent of bone 
and joint tuberculosis. Sixth, the location of the arthritis helps 
in the differential diagnosis. An inflammation of a temporo- 
maxillary joint is, as a matter of experience, not likely to be 
tuberculous, while a chronic destructive inflammation of the 
spine, hip or knee, in the absence of manifest evidence to the 
contrary, is very apt to be tuberculous. 

CLINICAL SYMPTOMATOLOGY 

Pott’s Disease. — Pott’s disease or tuberculous spondylitis 
is the most common of all tuberculous bone and joint lesions. 
The most significant early subjective S3miptoms are pain in 
the back, weakness of the back and awkwardness in walking. 
Objectively we find an angular projection of the spine at the 
site of the disease, muscle spasm, rigidity of the spine and 
tenderness to pressure over the diseased area. The symptoms 
vary in their appearance and degree according to the location 
of the lesion. In the dorsal or most common site the deformity 
may progress to a very noticeable degree before the subjec- 
tive symptoms become evident. The deformity or kyphos may 
be the first symptom to be observed. In the cervical region, 
on the other hand, where there is very free motion, even a 
small lesion leads to marked symptoms. In the lumbar region, 
too, the subjective symptoms appear earlier than the objec- 
tive changes. As the disease advances the deformity increases. 

In the dorsal area as many as 6 or 8 vertebrae may be diseased. 
With their collapse a marked angulation of the spine takes 
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place, the « shortened and d.e ches, may be .elescoped 

-r- — dt 

abscesses and paralysis. • tissues that oKer the least 

eased area “ ““’'^tidlMea the abscess may appear 
“troWa, space or in the lateral aspect of the 



— l)orval Potfs dbea^e. Shows marked k)'phos. Support by the 
hands .and hy piaster Ice bandages indicates that this boy had had paralysis 
trom which he rccovcrins. 


neck. In the dorsal region the abscess may remain in the 
vicinity of the diseased vertebrae or burrow dowm along the 
front of the spine. Commonly the abscess extends downward 
and forms a psoas abscess, raising the psoas muscle from the 
ilium and causing a fie.xion contraction at the hip It mav 
extend under Poupart's ligament and appear in the tiinh 
Xm infrequently the abscess extends posteriorly and is found 
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on tlie back. In the lumbar region the abscess may extend 
backward into tlm loin or buttock or downward under the 
psoas and into tlie thigh. Psoas abscesses may reach very large 
proportions, filling the lower abdominal quadrants and causing 
marked bulging of the abdomen. 

Paralysis appears most commonly in dorsal Pott’s disease. 
It is due to invasion of the spinal canal and pressure on the 
cord by tuberculous granulation tissue, inflammation of the 
meninges or a “cold” abscess. The earliest evidence is weak- 
ness of the lower limbs, instability in walking, exaggeration of 
the patellar and ankle reflexes with marked ankle clonus. If 
the disease is below the reflex center of the legs the paralysis is 



Fig. 120. — Convex frame used for the support and correction of Pott's disease. 


flaccid with complete loss of all reflexes. The extent of the 
paralysis is not related to the degree of the deformity. 

Hip. — The earliest symptoms are lameness, disinclination 
to be active and pain in the thigh and knee. The pain in the 
knee is due to pressure on the obturator and anterior crural 
nerves which are distributed in the thigh. Early in the disease 
the symptoms are present only when the child first begins to 
walk and disappear after an hour or two. After some months, 
however, the symptoms are continuous and increasingly dis- 
abling. A limp appears ver>' early. The limp and disability 
are due in the primary' stage to sensitiveness of the hip on 
weight bearing and in the later period to the deformity arising 
from fixed fle.xion of the hip and shortening of the limb. There 
is a variable degree of limitation of all motions, yiuscle spasm 
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becomes specially apparent on attempting to move the limb. 
There is a fulness in the groin and sensitiveness to pressure 
over the hip, particularly anteriorly. One or more abscesses 
may appear. These usually point anteriorly or laterally, but 
also occasionally in the buttock. 

An .r-ray picture of the hip will show at first an indistinct- 
ness of the bony outlines. Later there is an irregular destruc- 
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\ 
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and pro,2n->.e.= .low]v tu f “ appear In.-J- 

3re common in 
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children. As fluid accumulates in the joint the knee becomes 
flexed and this deformity remains unless corrected. There is 
usually local heat and tenderness to pressure over the knee. 
There is marked muscle spasm and restriction of motion. As 
the disease increases the knee becomes more flexed and de- 
formed. The leg may be subluxated backward. The ;r-ray 
pictures show in the early stage only a general haziness. Later 
there is seen a subchondral rarefaction and destruction and 
absorption of the articular cartilage of the femur and tibia. 



Fig. 122. — Nov. 5, 1935. Same patient as in Fig. 121. Shows healing effects 
of fusion of the hip joint 


The patella is involved very late and alwa3's to a much less 
degree than either the tibia or femur. In the last stages one 
sees irregular excavations in the condyles of the femur and the 
tuberosities of the tibia. 

Ankle.— Tuberculous disease in the ankle joint is less fre- 
quent than in the other weight-bearing joint.s. Its onset and 
course are similar to those in the knee. The ankle becomes 
slowl}' enlarged and increasingly' painful. There is a limp. 
iMuscle spasm is present, limiting motion. There is local heat 
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and tenderness. Abscesses ^ ^Vx^n!" -T-ray pic- 

foot tends to become fixed in pia ^ of 

ture shows ^^^^otfurLces of tlie tibia and astraga^^^^ 

destruction of the adjacent invades the bones of the 

The tuberculous, disease com } -everal of the tarsal bones, 
ankle joint but may involve any or several 



condyles and tibial tuberosities. 


Shoulder. — This joint is affected much less often than the 
weight-bearing joints. Clinically the joint becomes swollen, 
stiff and painful. There is marked muscle atrophy and limita- 
tion of motion. .Abscesses do not often appear, hence the dis- 
ease is sometimes called “caries sicca.” As the lesion advances 
the atm becomes fixed to the side of the chest with complete 
loss of abduction. In the early stages the a:-ray picture is not 
characteristic of any disease. The head of the humerus appears 
mottled and the articular surfaces undisturbed. Later the 

VnL, n— lOv) 
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Fig. 124. — Caries sicca of shoulder. Extensive destruction of humerus and 
glenoid process of scapula. 


Fig. 



12 s. — Extensive tuberculosis of elbou\ Shows marked cro'^ion 
humerus, ulna and radius 


of 


roentgenogram shows a destructive process in the head of the 
humerus and the glenoid process of the scapula. 
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Elbow. — There is a tendency in this joint for early ex- 
tensive bone destruction and abscess formation. The symp- 
toms are similar to those in other joints. There is persistent 
and increasing swelling and pain, muscle spasm, limitation of 
motion, local heat and tenderness. The .r-ray picture in the 
early stages may be negative, except for infiltration and swell- 
ing of the soft tissues. In the later stages one sees all grada- 
tions of bone destruction in the adjacent articular extremities 
of the humerus and ulna and lastly of the radius. 

Wrist. — This joint is comparatively rarely affected by 
tubercidosis.^ Its clinical S}Tnptomatolog3’- includes swelling, 
pain, disabihty, local heat, tenderness and atrophy of the hand 
and forearm. The roentgenogram in the early stages is nega- 
tive, but as the disease advances it shows bone destruction in- 
volving the radius, ulna and several of the carpal bones. 


LABORATORY AIDS IN DIAGNOSIS 

pr«M si™ “ ''"•““““y '■■'flamed joint n,av 

ThTtoUl * evidence of tuberculous diseasi. 

ennfir °°Sram may show a destructive bone lesion which 

Tesubia rr?” i we shoutratlemp: 

lady in adults a' “ eeeta'u joints, parlicu- 

warrants a major oneratTn tuberculous arthritis 

eating the locil process The ^ arresting or eradi- 

establishing a positive Hit, ■ ^t our command for 

namely, the von Pirquet nr ^ tuberculin tests, 

dermal and the subcutaneous^'in^^u ’ ^^^ntoux or intra- 
eubn. A positive epidermal or diluted old tuber- 

indmdual has an active nr i ^adermal test means that the 
-gnify that It does 

in ercuious, but it is extremelv rl^*i consideration is 
iJ.^'^'^^^'^dence points in that especially if 

b\ a r^r- ^elds a local reaS- '°"' subcutaneous 

reaction bv ^ and malaise and response 
Pected ioint increase of the s\^f ^ 

^^^Ptomsmthesus- 

^'blc some fluid ouvht t l 

g t to he aspirated from tb ^enever pos- 
cm the joint, it may 
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reveal tubercle bacilli and thereby establish the diagnosis. If 
no tubercle bacilli are found the fluid ought to be injected into 
a guinea-pig. 

3. Guinea-pig Injection. — The guinea-pig is very suscep- 
tible to tuberculous infection. The fluid removed from an 
abscess or preferably from the joint is injected into the ab- 
domen of the guinea-pig. If the fluid is tuberculous the gxiinea- 
pig will develop tuberculosis and succumb to it. Microscopic 
examination of the organs of the animal will reveal tuberculosis. 

4. Biopsy. — This involves exposing the diseased tissue hy 
operation and requires at least a local and often a general anes- 
thetic. It, therefore, should be resorted to only when the other 
tests fail or are inconclusive and the proposed therapy is 
predicated on an absolute diagnosis. A biopsy permits visual 
inspection of the joint and removal of tissue for microscopic 
investigation. This test when positive is helpful. Yet con- 
ceivably the lesion may be tuberculous but the particular speci- 
men removed may not contain either tubercles or tubercle 
bacUli. 

treatment' 

The treatment of tuberculous arthritis falls into two divi- 
sions, namely, general and local. 

General. — ^As tuberculous arthritis is but a local manifes- 
tation of a systemic infection, the patient must primarily and 
continuously receive the therapy that is appropriate and neces- 
sary for all cases of tuberculosis. This includes rest of the 
body and mind, forced feeding, an abundance of fresh air, and 
if possible living continuously outdoors. 

Heliotherapy. — Heliotherapy, by gradually increased ex- 
posure of the whole body to either the sun’s rays or to artificial 
ultraviolet rays, is today accepted as an important modality 
for improving the body tone and increasing the patient’s re- 
sistence to tuberculosis. Not all are in accord with Dr. RoIIier 
of Switzerland, the distinguished and notable exponent of 
heliotherapy, who believes that the sun’s rays are specific in 
curing tuberculosis. Dr. Lo Grasso of this country is also an 
ardent advocate of heliotherapy properly administered and in 
combination with supportive and medical treatment. My ex- 
perience convinces me that there is unquestionably a whole- 
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some and tonic effect from a well-regulated system of air and 
sun baths which increases the resistance to disease. 

Local Treatment.— All local treatment has 3 objectives: 
(1) arrest of the disease, (2) reduction of the existing de- 
formity, (3) prevention of increase of deformity.^ These ob- 
jectives are obtained by immobilization of the diseased area 
and the apphcation of various corrective measures by traction, 
postural treatment, manipulative procedures and operations. 
The local treatment is best considered in relation to each joint. 

Pott’s Disease. — ^The essential in the treatment is rest of 
the diseased vertebrae. In children it is best obtained by keep- 
ing the patient on a convex frame in hyperextension. This 
position prevents increase of the deformity and is simul- 
taneously effective in reducing the deformity. Furthermore, 
the recumbent position removes the irritating and crushing 
effects of the superincumbent weight of the spine and trunk on 
the diseased area, present when the patient is standing. In- 
stead of a convex frame one may use sand bags, a plaster bed 
or a plaster jacket. Many surgeons advocate a fusion opera- 
tion on the spine at all ages to provide an internal splint. 
Experience, however, shows that in children such an operation 
does not cure the disease. Unless the trunk is supported and 
protected adequately for a very long time the disease will con- 
tinue and the deformity increase. Consequently in Pott’s dis- 
ease in children we must depend chiefly upon prolonged im- 
mobilization for the arrest of the disease. 


In an adult with Pott’s disease a spine fusion is advisable 
as soon as the diagnosis is established. The effect of the opera 
lion is verj^ different from that in a child. Actual fusion of 
the vertebrae is readily obtained and favors a rapid arrest of 
the disease. Subsequently the spine ought to be protected bv 
external apparatus for at least a year. ^ 

Complications of Pott’s Disease.— 

the^e are small and cause no annoyance no treatment k 
sar>-. Il-hen the abscess is large or threaTpne? 

be emptied, preterably by aspiration " 

as may be required. If the content.; nf tv,o V often 

that they cannot be removed bv a^piradon" an' 
missible. but the wound must be prompt^ seaiedT '' 
^\hen sinuses appear they are best treated 

y simple surreal 
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dressing. This simple treatment of cold abscesses and tuber- 
culous sinuses applies wherever and whenever they are found. 

Paralysis . — This infrequent complication of Pott’s disease 
is most effectively treated by placing the patient, child or adult, 
in bed, preferably on a convex frame. Recovery fortunately 
occurs in most cases in one to six months. In the exceptional 
instance it may be necessary to do a laminectomy for relief of 
pressure on the cord. 

Hip, — The chief element in the treatment is rest of the 
joint. This can be obtained by keeping the patient in bed, 
splinting the hip by a plaster support and applying traction 
to separate the diseased surfaces. Immobilization of the hip 
prevents increase of the deformity. I^Tien there is a flexion 
and adduction deformity this may be corrected by traction or 
by gentle manipulation under an anesthetic. The conservative 
local treatment for the hip must be continued, as in the case 
of the spine, over many months and years, until all symptoms 
subside and there is radiographic evidence of fusion of the 
femur and ilium. Our aim must be to obtain a bony fusion, 
for so long as there is any motion in the hip relapse is likely 
and deformity inevitable. 

Appreciating the importance of eliminating all motion in 
tuberculosis of the hip, fusion by operation is now very ex- 
tensively practiced at all ages, even in very young children. 
Experience proves that a fusion of the hip favors arrest of the 
disease. It is sometimes difficult to obtain a fusion, especially 
in children, but we should seek to obtain it through an opera- 
tion unless this is contraindicated. In the adolescent and in 
the adult with tuberculosis of the hip it should be our primary 
aim to perform the operation as soon as possible. Healing 
occurs rapidly in these tissues and the outlook for arrest of the 
disease is even more favorable than in children. Abscesses are 
a common complication and should be treated expectantly until 
by their size they cause inconvenience or they threaten to rup- 
ture, when they must be aspirated. 

Knee. — In the adult the ideal treatment is an arthrodesis, 
that is, an operation for the eradication of the disease by re- 
moving the articular ends of the femur and tibia and contacting 
healthy bone. The bones become united and the diseased 
process subsides. We may confidently look forward to an ar- 
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rest of the local process within six months, permitting the in- 
dividual to return to a gainful occupation within a year, in 
the young child it is difficult to obtain bony fusion. In addi- 
tion there is the disadvantage of disturbing the epiphyses by 
the operation and thus causing a shortening of the limb, it 
seems best, therefore, in very young cliildren to adhere to a 
conservative program. The knee ought to be immobilized 
either in a brace or in a plaster support, and the period of 
immobilization continued for many months and years. Dur- 
ing this period one has to be on his guard to maintain the knee 
in complete extension, for there is a strong tendency for it to 
become flexed. If there is already a flexion deformity this 
should be corrected by traction or by gentle manipulation under 
an anesthetic. Tuberculous or “cold” abscesses about the knee 
occur fairly frequently and should be treated expectantly, as 
they are in other parts of the body. When they reach a size 
that blocks motion or when they show signs of impending 
rupture they should be aspirated. 

Shoulder. — In children the arm should be supported by 
some form of abduction apparatus, holding the limb in about 
70 degrees of abduction at the shoulder, slight outward rota- 
tion and slight flexion. The immobilization should be con- 


tinued for several years, if necessary, until there are no signs of 
any active inflammation and the joint appears to be securely 
ankylosed. In the adult the treatment of choice is an arthro- 


desis. Whm the humerus and scapula are fused the inflamma- 
tion of the surrounding tissues subsides rapidly and the in- 
dividual is left with a very useful limb. The loss of motion in 
the shoulder causes only moderate inconvenience since it is 
replaced by a compensatory range of scapulothoracic motion 
Elbow.— Since disturbance of the various epiphyses about 
this joint NTOuld cause serious loss of substance and^ length in 
the arm and forearm, it is advisable, in children, to adhere to a 
progr^i of conserx^ative treatment, carried out bv rrst l.H 
immobilization of the elbow in flexion, which is fnJ th 
a useful position, ^^^len abscesses 'anrl =• ^ ^ 

should be treated in the same manner as was Sined^f' 

.loints. In the adult tuberculosis of the elbow 

in- an arthrodesis, fusing the joint in fl Lon t . ^''‘^^ted 

treatment and welds good results Tn Si. ^ 

suits. In this nonweight-bearing 
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joint some splendid results have been obtained by a wide ex- 
cision of the diseased portions of the humerus, radius and 
ulna, leaving a pseudarthrosis. By this operation we gain 2 
things, namely, the diseased tissue is removed, and a satisfac- 
tory range of motion is retained. The decision as to which 
operation shall be performed must be left to a conference with 
the patient, and depends in a large measure upon the patient’s 
social cmd economic status and occupation. In a laborer an 
ankylosis is by far the more desirable choice. On the other 
hand, for a young woman not engaged in strenuous work, an 
excision of the diseased tissue permitting a useful range of 
motion may be the best form of treatment. 

Wrist. — In children, conservative treatment by support of 
the forearm and hand by a splint or brace is the only treat- 
ment permissible, since any kind of surgery would result in 
permanent damage of the bones and permanent disability. 
Often tuberculosis of the wrist is but a part of an extensive 
tuberculous arthritis and none but conservative measures may 
be warranted. In the adult, if the disease is limited to the 
wrist and there are no contraindications, an operation for 
arthrodesing the wrist is permissible. 

SUMMARY 

Tuberculous arthritis is a disease of common occurrence. 
Of 4626 orthopedic cases admitted to the indoor services of the 
Hospital for Joint Diseases during 1934 and 1935, 22 per cent 
had tuberculous lesions. Our primary aim must be to establish 
a positive diagnosis. This is accomplished by correlating the 
history of the course of the lesion, the patient’s family history, 
the patient’s past history, the clinical manifestations of the 
arthritis and the results of the laboratory tests. When a posi- 
tive diagnosis has been made, treatment is promptly instituted. 
This consists of general measures for the enhancement of the 
patient’s resistance, heliotherapy for its tonic effects and for 
whatever specific healing influence it may have on the tuber- 
culous lesion and local therapy to the affected joint. The de- 
tails of the local treatment depend on the joint involved. We 
seek primarily to rest the joint by prolonged immobilization, 
since freedom from function favors healing of the inflamma- 
tion. Sometimes, as in the spine in adults, it is possible by an 
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operation to provide an internal splint. This assures fixation 
and rest of the joint which favors an arrest of the disease. In 
some joints as in the knee and elbow one can eradicate by 
operation most of the diseased tissue which hastens the process 
of healing. The main element, however, in the treatment of 
the majority of cases is long-continued protection of the joint 
by some form'of apparatus. 
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PNEUMOCOCCAL ARTHRITIS 


Pneumococcal infection of the joints is an extremely rare 
condition occurring only about once in 1000 cases of pneu- 
monia. BuUdey^ in 1914 compiled 173 cases from all avail- 
able sources. In one series there were 17 joints in 12,400 cases 
of pneumonia. During the period from 1918 to 1932 at Guy s 
Hospital, Fagge" found only 7 cases. Cecil, Baldwin and 
Larsen® reported the occurrence of 8 pneumococcal joint infec- 
tions in 1913 cases of pneumonia. Of these, 5 were due to 
pneumococcus type 1, 1 to pneumococcus type 3 and 2 to pneu- 
moccus group 4. At the Hospital of the Rockefeller Institute 
over a period of twenty-five years only 2 infected pneumococcal 
joints, 1 pneumococcus type 1 and 1 pneumococcus type 3, 
were noted in about 1800 cases of pneumonia. There was 1 
other case noted, an atypical type 2 infection adjacent to a 
shoulder joint but not penetrating the joint. 

Cameron"' has reported the occasional occurrence of pneu- 
mococcal arthritis in young infants. Many joints may be in- 
volved simultaneously or in succession. 

Most of the cases of pneumococcal arthritis occur as a 
complication of pneumonia. A small proportion occur in asso 
ciation wiUi pneumococcal septicemia without pneumonia As 
a complicaUon of pneumonia, usually one joint is involved the 
knees most commonly, more rarely the shoulders, wrisLs’anH 

tMOOWS. ’ ^ 


in pneumonia, when a joint becomes red tender nnH 
len. a metastatic infection may be expected and asnirat 
the ,omt confirms the diagnosis. There are no sign? or 
toms winch enable one to diagnose a pneumococcanoim 
:iny other t\-pe of acute arthritis. 



1740 


HENRY T. CHICKERING 


Most cases showing this complication are critically ill and 
not only the pneumonia itself, but other complications as men- 
ingitis and pericarditis cause the death of the patient. In the 
very rare case where the patient survives the pneumonia and 
in those cases without pneumonia, recovery takes place with 
complete restoration of joint function. 

When the joint is aspirated, direct smears of the purulent 
fluid as well as cultures on blood agar should be made. Occa- 
sionally sterile cultures are obtained on early aspiration of the 
joint and repeated aspirations may be necessary to establish 
the diagnosis. 

Previous joint trauma may be a factor in the localization of 
the infection as in Fagge’s- case of a young man, who after 
spraining an ankle and then acquiring an upper respiratory 
infection, developed a pneumococcal abscess of the affected 
ankle. 

Farah® described a very unusual case of a man who, over a 
period of ten years, had recurrent attacks of arthritis in one 
of which pneumococcus type 3 was recovered from the blood. 
He made a complete recovery and though aspiration of the 
affected joints was not permitted, serologic examinations 
seemed to confirm the diagnosis. It is possible that the joint 
symptoms in this case were allergic and not a true infection of 
the joints. 

If aspiration and later surgical drainage of the infected 
joint are not instituted, the intense inflammatory reaction of the 
synovial membrane goes on to thickening of the subsynovial 
fibrous tissue and destruction of the synovial surface cells and 
cartilage may ensue. On the other hand, with adequate treat- 
ment, no permanent joint or bony changes may take place and 
there is no final functional disability. 
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arthritis of scarlet fever 

Arthritis is not an infrequent complication of scarlet 
fever. It is often spoken of as “scarlatinal rheumatism” or 
“arthritis of scarlet fever.” This type of arthritis is of a non- 
suppurative nature. The lesion consists of involvement of the 
synovial membrane, with a slight amount of serous effusion into 
the joint and some periarticular swelling and thickening. The 
fluid is sterile. 

In 5549 cases of scarlet fever seen at the Willard Parker 
Hospital during the four years, 1933 to 1936 inclusive, there 
were 99 cases of arthritis. This does not include cases of ar- 
thritis due to serum sickness or caused by rheumatism. The 
incidence of the scarlet fever arthritis was as follows: 



Total Scarlet Fever Patients 

Cases oj Arthritis 

Percentage 

1933 

1056 

23 

2.18 

1934 

1349 

39 

2.89 

1935 

1672 

23 

1.37 

m() 

1472 

14 

0,95 


The incidence for the total cases was 1.78 per cent. Ex- 
cluding the year 1936, when convalescent serum was used in 
many cases, its occurrence in 4077 cases was 2 per cent 
It is recognized that the frequency of this complication 
yar.es .n different epidemics. The figures given here are much 
lower than those cited by many writers. The use of scarlet 
lever antitoxin or convalescent serum in the severer m.. a 

the fact that scarlet fever in New York is much milder tha^°> 

was icn or more rears would i 

.1* .eric. a. compared “ 
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Tliis complication occurs more often in older children and 
adults than in early childhood. Although the number of cases 
of scarlet fever in patients ten years of age and under is more 
than twice that seen in those over ten years of age, there were 
only 40 cases of arthritis in that age group, whereas there were 
59 cases in older patients. It occurs more often in females 
than in males; there were 70 cases in females and 29 in males. 

While arthritis may occur any time in the course of the 
disease, it usually makes its appearance at the latter part of 
the first week or early in the second week — most often from 
the fourth to the tenth day. The joints most frequently in- 
volved are the small joints of the hands, wrists and knees, less 
often the shoulders and ankles and occasional^ the elbows and 
hips. The tendency is for symmetrical joints to become in- 
volved either simultaneously or one shortly after the other. 
Sometimes as the pain lessens or disappears in the joints first 
attacked, other joints become affected. Rarely, after sub- 
sidence of the condition, in a week or more there is a recur- 
rence, which is usually of shorter duration than the initial 
attacL In this series, the average number of joints involved 
was three or four. 

Pain is the most characteristic symptom and varies in 
severity. In some cases it may be accompanied merely by 
fever. The pain is usually fairly severe and is increased by 
active or passive motion of the involved joints. Some complain 
of moderate pain and stiffness and but little tenderness. In 
other cases, in addition to the pain, there is more or less definite 
swelling and a certain amount of tenderness. There is some 
effusion into the joint and a variable amount of periarticular 
involvement. Increased heat or redness may be present, 
t^^en the hands are involved, tenosynovitis is not infrequently 
seen. Fever is a rather constant accompaniment of the joint 
involvement. There is usually a steplike rise to 101° to 102' 
F. then in mild cases the temperature is remittent and in the 
severer cases maintained at 102° to 103° F., with a return to 
normal by lysis. At times the elevation of temperature occurs 
from si.x to eighteen hours before the patient complain.s of pain 
or any evidence of joint involvement is noted. More often it 
occurs about the time that the patient complains of joint pains 
and lasts until the joint symptoms subside. 
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The duration of Uie arthritis is usually from two to five 
days. In exceptional cases it may last for two weeks. The 
cases which develop early in the disease are usually more 
severe than the later ones. 

Treatment consists of rest of tlie affected joints, methyl 
salicylate externally and the internal administration of sal- 
icylates. Locally, relief is usually afforded by the application 
of gauze saturated with methyl salicylate 1 part, olive oil 5 
parts, or an ointment such as: 

R Methyl salicj'late drachms 

Petrolati Q. s. ad. 2 ounces 


spread on a piece of linen or several thicknesses of gauze and 
placed over the affected joints, which are then wrapped with 
nonabsorbent cotton or cotton batting or flannel. The affected 
parts should be supported in the most comfortable position by 
means of pillows, small cushions or bath towels. 

Salicylic acid preparations have proved of value in rebev- 
ing this condition. A child -five years of age may be given 
sodium salicylate 5 grains every three or four hours; a child 
of ten years, 10 grains every three or four hours; an adult, 20 
grains every three hours. An equal amount of sodium bicar- 
bonate may be given Vvdth the sodium salicylate. Salicylates 
should be given well diluted and not on an empty stomach. 
When sodium salicylate is not tolerated by the stomach, acetyl- 
salicylic acid (aspirin) may be used. A five-year-old child 
may be given 5 grains every three or four hours; a ten-year- 
old child, 7M; grains every three or four hours; an adult 10 
grains everj' two or three hours. The dosage of these dmgs 
must be guided by the effect produced. As the symptoms sub- 
side, the dose should be lessened, men salicylates are not 
borne by the stomach, they may be administered by rectum 
Then the daily amount of the drug may be divided into two 
doses and given morning and evening. The patient shonlH 
rcceiw a saline enema and one-half hour later the sah’cvlate 
mixed vath 4 ounces of starch paste should be given sWl 
.n.o ,l,c recun,, using a tunnel and small recml tubLr“ theto 

DISCUSSION 

There is a difference of opinion as to whpH« 

'«er k a manif2!„„"„rta. 
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matism. The arthritis of scarlet fever is more prone to attack 
the smaller joints than is rheumatism. In the 40 cases in 
children ten years of age and younger, 110 joints were in- 
volved. The hands, wrists and ankles accounted for 78 of the 
110 joints. The most common manifestation of rheumatic 
disease in children is endocarditis. If the arthritis seen in 
scarlet fever was of rheumatic origin one would expect endocar- 
ditis to be frequent. Not a single case was seen as a compli- 
cation of scarlet fever in this series. Furthermore, in a rather 
extensive experience, the writer has never seen a case of endo- 
carditis caused by scarlet fever as such, although rare cases 
have been reported. 

A patient with active rheumatic fever may contract scarlet 
fever just as may any individual ; then no definite relationship 
between the two diseases can be said to exist. The writer has 
seen many patients with chronic rheumatic cardiac disease pass 
through scarlet fever without active rheumatic manifestations. 
Occasionally, however, we see an activation of definite rheu- 
matic disease during the course of scarlet fever. A child may 
show no evidence of rheumatic fever at the time of occurrence 
of scarlet fever and either during the course of or immediately 
following scarlet fever may develop rheumatic cardiac disease. 
This may be explained by the activation of a latent rheumatic 
disease by the streptococcus of scarlet fever. Two such cases 
were seen on my pediatric service at the New York City Hos- 
pital during the past two years. One case came to autopsy. 
Much further study and follow-up of patients is required 
before the relationship of the two diseases can be definitely 
answered. 

It is my belief that endocarditis occurring in the course 
of scarlet fever is almost invariably of rheumatic origin and a 
careful study of the historj^, course and follow-up will prove it 
to be such. The rare exception may be an endocarditis, part 
of a pancarditis, in septicemic cases. The writer believes this 
nonsuppurative type of arthritis seen in scarlet fever is of toxic 
origin and is not a manifestation of rheumatism. 

Suppurative arthritis is a rare complication of scarlet 
fever. Three cases occurred in this series of 5549 case.s. .All 
were in severe tjqres of the disease and were part of a general 
sepsis, the blood cultures showing hemoh4ic streptococci. In 
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(Seven patients with generalized or fleeting pains excluded.) 
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one case, Uie left knee joint was involved; in another, the left 
knee and right wrist joints, and in the third case the meta- 
carpophalangeal joint of the right index finger. 

The affected joints are painful, 'swollen, reddened, hot and 
tender. The fever is high and the usual sjanptoms of septi- 
cemia are present. Two of these patients received scarlet fever 
antitoxin early in the disease and all received repeated trans- 
fusions. Fortunately, the 3 patients recovered. 

In this type of case, scarlet fever antitoxin, convalescent 
serum, sulfanilamide and transfusions are aids in saving life. 

The treatment of the suppurative joint is surgical. In- 
cision and drainage is usually followed by more or less impair- 
ment of function of the joint, especially when the knee joint is 
involved, and requires the services of an orthopedic surgeon. 
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ARTHRITIS IN BRUCELLA MELITENSIS INFECTIONS 

Comparative Pathology.— Brucella melitensis infection i^; 
^ - a"™als. Alan becomes in- 

the contacts neces- 

oMoL a the handling or u^e 

of ood products from these sources. Though the ueneral 

Saif”: >" ™ 
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These may be readilv diff abortus porcine 

bacteriostmic actiof of fertahi culturally, through the 
falsification may also be ohtn' ^casonabl)' accurate 
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The frequence of arthritic manifestations parallels the 
general severity of these infections. In guinea-pigs inoculated 
with bovine strains complications of this nature are rare. In 
our own experimental studies with the porcine strain, suppura- 
tive arthritis and spondylitis were relatively common. Mel- 
itensis infections, as described in the literature compare, in this 
regard, with the disease produced by the porcine varieties. 

In natural infections in swine also, arthritis is not uncom- 
mon. The joint or joints become swollen, and are obviously 
painful. In these destructive lesions of bones and joint surfaces 
are found. In cattle, on the other hand, the joint may become 
markedly swollen, but evidently without pain. Here bone in- 
volvement is lacking and the aspirated fluid is serous. From 
such lesions Brucella melitensis var. abortus (bovine) has been 
isolated. It is by no means established, however, that similar 
arthritic manifestations may not arise from a variety of causes. 

Brucella Arthritis in Man. — The frequency and nature 
of arthritis in undulant fever varies widely, dependent bn the 
variety of the organism involved. As in animals so in man, 
this complication is rather rare in the milder infections caused 
by the bovine strains. In disease produced by porcine strains 
such involvements are rather common, but evidently less so 
than melitensis infections observed in the Mediterranean 
regions. In Iowa where about one third of the infections were 
of porcine origin, arthralgia was a symptom noted in 36 per 
cent of the cases, but was a prominent complaint in but 7 
per cent of all. Characteristically, multiple joints were in- 
volved, with the pain shifting from one joint to another. In 
order of frequence, those involved were knees, elbows, ankles, 
shoulders, wrists, fingers and toes. Usually there was no de- 
tectable physical abnormality. Only occasionally were the 
joints swollen, red and very painful. In I case we observed, 
as others have de.scribed in the literature, the ma.ssive and 
relatively painless swelling of an hydrarthrosis. These com- 
plications usually developed late in the disease and occasion- 
ally only in convalescence. Complete subsidence without 
residual manifestation was the rule. 

That an eroding suppurative arthritis is caused by Brucella 
infection of man ( as is true of animals ) is also well established. 
The frequency of this is as yet quite undetermined. We have 
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observed such lesions only in the spine and wrist joints. In 
clinical character these closely simulated tuberculous involve- 
ment and undoubtedly are commonly so diagnosed. A more 
frequent consideration of Brucella melitensis infection is 
clearly warranted in such cases. 

Diagnosis. — Of first importance in the diagnosis of all 
tjq)es of Brucella infections is a mder appreciation that these 
organisms are very widely distributed in nature and that man 
is frequentty exposed. If considered seriously, a correct diag- 
nosis of undulant fever and its complications is usually 
attained. The aid of the laboratory is essential. A normal or 
low white blood count is of material aid in differentiating from 
pyogenic infections. A positive serologic test is highly reliable, 
but in chronic disease a negative finding is not conclusive. 
Bacteriologic studies, especially of suppurative lesions, are in- 
dicated but these are quite unreliable unless the peculiar cul- 
tural requirements are appreciated. Skin tests and the opsono- 
phagocytic reaction in the hands of workers, experienced with 
this infection, are also of some aid. 
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ACUTE SUPPURATIVE ARTHRITIS: RECOGNITION AND 

TREATMENT 


The orthopedic surgeon, having to deal so often with the 
consequences of joint suppuration, is led to inquire whether 
some of the more unfortunate results of such suppurations may 
not be to a great extent minimized or prevented by, in the first 
place, early recognition of the seriousness of the disease and 
in the second place, by more attention to the details of its 
treatment. The complications of joint suppuration in the order 
of their importance may be stated as follows: (1) death; (2) 
chronic suppuration with discharging sinuses and chronic 
toxemia; (3) bony ankylosis with or without deformity; (4) 
joint disorganization udth painful limitation of motion usually 
with deformity; (5) temporary stiffness of the joint with 
gradual recoverj'^ of function. 

Into which of the above categories the outcome of an in- 
dividual case unll fall will depend in the first place upon the 
virulence of the infecting agent, in the second place upon 
the resistance of the individual and in the third place upon the 
treatment accorded that case. 


The early sjauptoms of acute joint suppuration are fever 
pain, swelling of the joint with effusion, limitation of move- 
nwnl of tlie joint by muscle spasm, and tenderness on pressure 
about the joint. The effusion is purulent in character and not 
mfrcquently will yield the causative organism on culture As 
the process develops, the effusion gradually becomes less and 
IS eventually replaced by general infiltration. The averaee 
time period for these changes is from three to four weeks in an 
untre.ued case At this time, the joint has been converted into 
a cavuy containing debris and a small amount of exudate, and 
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the synovial membrane has been converted into inflammatory 
granulation tissue. The articular cartilages have been invaded 
and this invasion may have gone on to complete destruction 
with infection of the underlying bone ends. The abscess may 
in the meantime burst through the capsule and become 
evacuated either by incision or spontaneous rupture. A period 
of chronic suppuration ensues which is accompanied by great 
pain and toxemia. In such a joint bony ankylosis is apt to 
be the outcome. 

It will be at once apparent that it is important that the 
grave character of the process be recognized at an early stage, 
if the joint is to be salvaged. 

From a review of numerous case histories of suppurative 
arthritis, it is striking to note how frequently these cases are 
considered as rheumatic fever or cases of milder types of infec- 
tious arthritis. The manifestations of suppurative arthritis 
are much more severe than those of most mild types of joint 
infection. Indeed, the pain is frequently so great that the pa- 
tient is apprehensive not only about being moved about in 
bed but apprehensive about the slightest movement of the bed 
clothes or of the bed. The outstanding aid in the diagnosis is 
aspiration of the joint and the examination of the exudate. 

The importance of joint aspiration can hardly be overes- 
timated. It is a harmless procedure which yields valuable in- 
formation and is frequently of great therapeutic value as well. 

The x-ray is unfortunately of no value as an aid in the diag- 
nosis of the early phases of joint suppuration. In the later 
phases, the x-ray is of great value in assessing the amount of 
joint damage which has taken place. The most striking .r-ray 
finding in the intermediate phase of joint suppuration is lessen- 
ing of the joint space as shown in the film. This is a direct 
measure of the extent of damage to the articular cartilage and 
is of great value in the prognosis of the probable outcome of 
the case. The x-ray also is of value in the elucidation of those 
rather uncommon cases in which joint invasion has been secon- 
dary to a focus of osteomyelitis in the neighboring bone. 

Treatment of acute joint suppuration should have 3 things 
in mind: (1) the treatment of the active infection; f2) the 
“long look ahead” about the attitude of a joint destined to 
ankylosis, and f3) the treatment of the sequelae. 
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In dealing with acute joint suppurations the practitioner 
is apt to place too much emphasis upon the discove.7 arid coir- 
trol of the focus of infection and too little upon the local treat- 
ment of the infected joint. This is an eminently proper attitude 
to adopt in dealing with gonorrheal arthritis but in nearly all 
other joint infections, valuable time is lost by searching for a 
remote cause in an infecting focus while the damage is .progress- 
ing within the joint. 

Gonorrheal infection is the exception to this general ob- 
servation. It has long been recognized tliat the control of the 
genito-urinary infection exercises a favorable influence upon 
the course of the arthritis. The newer methods of treatment 
by hyperpyrexia have only served to emphasize this older 
clinical observation. 

A purulent exudate within a joint should be evacuated as 
promptly and as completely as possible. In most cases this 
can be accomplished by aspiration and lavage through the as- 
pirating needle and this process may be repeated as often as 
the exudate reaccumulates. 

In that minority of cases where aspiration is unsatisfac- 
tory or not feasible, the abscess in the joint should be incised 
and drained. 

With reference to incision and drainage of joints, it may 
be stated that a considerable variation in details of manage- 
ment is discovered in practice. The ideal situation is one in 
which the joint is opened by one or more incisions, a rubber 
tissue sutured to but not within the capsule, and motion in- 
stituted, as in the Willems method. In actual practice this 
ideal is probably less often realized than one would hope. 

In those severe cases in which, despite drainage, infection 
progresses, and the knee joint is a typical instance, and it 
appears that the limb might have to be sacrificed, it is at times 
wise to open the joint widely by an anterior horseshoe incision, 
flex It to a right angle and expose all parts of it for drainage 
and application of antiseptic solution. In such cases as the 

ankvlmk Straightened and 
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bony ankylosis or great limitation of motion is to be antid- 
pated. 

1. Those joints in which recovery with motion is to be an- 
ticipated should be handled with a judicious mixture of rest 
and motion. An inflamed joint primarily demands rest but 
with care and ingenuity a certain increasing amormt of motion 
may be instituted and by this means shorten the convalescence 
and limit joint stiffness. 

2. Joints which by the nature of the infection and the 
general clinical background are assumed to be destined to 
ankylosis need fixation by splintage in the most favorable atti- 
tude for that particular joint. This is a truism which should 
not need repetition, but the orthopedic surgeon has so fre- 
quently to deal with the results of the neglect of this principle 
that his point of view may be a little distorted and he may be 
pardoned for the reiteration. 
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SPONDYLITIS ANKYLOPOIETICA 


This disease, perhaps better known as Marie-Striiinpell 
spondylitis or Bechterew’s disease, is a primary sjmovitis of 
the intervertebral joints, mth subsequent calcification of the 
ligamentous structure and eventual ri^dity of the spine. In 
moderately advanced cases it presents a characteristic clinical 
and roentgenographic picture which cannot be confused with 
other ankylosing diseases of the spine. 

First described by Marie, Striimpell and Bechterew at the 
end of the last centur^q the disease aroused a great deal of 
interest and controversy because of certain differences in de- 
scription insisted upon by these authors. Bechterew described 
the disease as one starting in the cervical region and progress- 
ing caudad, while IMarie and Striimpell reported initial involve- 
ment of the lumbar spine with subsequent extension cephalad. 
It is now generally agreed that these differences are merely of 
localization of the disease and that the fundamental process is 
the same in each. 


Spondylitis ankylopoietica, while not common, is en- 
countered much more frequently than is ordinarily supposed. 
Buckley collected 150 cases in six years. During a five-year 
period. Anton Fischer reported 98 cases and Erlich reported 
260. In the Arthritis Clinic at Presbyterian Hospital 1 case is 
encountered to about everjr 13 cases of rheumatoid arthritis. 
It is primarily a disease of adolescents and young adults, but 

Si' 
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limy occur ah any age. The average age of onset in Buckley's 
cases was thirty years. The sex distribution is striking and 
has been commented upon by all authors. It is predom- 
inantly a disease of males and Freund .state.s that he has seen 
only I instance of the disease in a woman. It is generally 
agreed that it occurs from six to ten times more frequently in 
men than in women. Not infrequently it affects 2 or more 
members of the same family. Marie reported a similar disease 
in cats. 

Pathologically the process begins as a synovitis of the small 
intervertebral joints. This is accompanied by osteoporosis of 
the vertebral bodies and if the disease begins in the lumbar 
region, a synovitis of the sacro-iliac joints. In those cases in 
which the process begins in the cervical and thoracic spine, 
costovertebral synovitis is an early change. Later, calcifica- 
tion occurs in the longitudinal ligament, the ligamentum flavum 
and the lateral borders of the intervertebral disks, giving the 
characteristic bamboo appearance to the spine. Involvement 
of the intervertebral, costovertebral and sacro-iliac joints fre- 
quently gives rise to destruction and ankylosis. Exostoses 
rarely occur and then only secondarily. It will be seen that 
this is a totally different picture from that of osteo-arthritis 
of the spine with osteophyte formation and bridging. Accord- 
ing to Elliott, Virchow was the first to differentiate these two 
great groups of arthritis of the spine; osteo-arthritis, a degen- 
erative process occurring in the aged and spondylitis, an infec- 
tious process in the young. 

The finding of arthritis elsewhere is common and has been 
commented upon frequently. Involvement of the pelvic and 
shoulder girdles is particularly apt to occur and led Marie to 
call the disease "spondylose rhizomeliqiie.” The smaller joints 
of the extremities are also occasionally in\'oivcd, presenting the 
typical changes of rheumatoid arthritis. In these cases the 
process invades the joints in a centrifugal order, beginning at 
the root joints and extending peripherally. In Fi>chcr’.s .'^erie.'i 
29 per cent had such involvement. Because of this and the 
fact that so many of these patients have a past historj^ of acute 
rheumatic fever or other evidence of rheumatism, the majority 
of clinicians believe that spondylitis ankylopoietica is simply 
rheumatoid arthritis of the spine and its cause the same a.s that 
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of rheumatoid artliritis elsewhere. Hench and Bauer in a recent 
review of the literature voice this opinion and our experience 
at the Arthritis Clinic of Presbyterian Hospital is confirma- 
tory. There are, however, many who believe Marie-Striimpell 
spondylitis may be the result of many etiologic factors, among 
them typhoid, gonorrhea, rheumatoid arthritis, trauma and 
various infections. There is one significant fact that seemingly 
supports this concept, namely, the sex incidence. If spondylitis 
ankylopoietica is purely rheumatoid arthritis of the spine why 
should it occur so predominantly in males, while rheumatoid 
arthritis occurs three times more frequently in females? 
When we search clinical experience, however, we find a similar 
discrepancy in sex distribution in the manifestations of another 
disease. This comparable situation exists in the case of chronic 
alcoholism and the Korsakoff syndrome. In both conditions 
the etiology is alcohol, but according to Draper, Korsakoff’s 
syndrome is seven times more prevalent in females even though 
alcoholism is six times more frequent in males. 

Our experience at the Presbyterian Hospital has definitely 
indicated that the incidence of neisserian infection in patients 
wth spondylitis ankylopoietica is no higher than its occurrence 
in patients with other diseases. When it does occur there has 
been no apparent relationship between the two. It would seem 
probable that the cause of spondylitis ankylopoietica is an un- 
known infectious process as in rheumatoid arthritis and that 
(he same factors, undue fatigue, focal infections — especially 
with the hemolytic streptococcus — debility and famihal history 
of rheumatism frequently pave the way to the establishment 
of both diseases. 


The roentgenologic features of Marie-Striimpell spondylitis 
are diaracteristic and, in the more advanced stages, pathog- 
nomonic. Here, too, one finds a similarity to rheumatoid ar- 
thritis. .\s pointed out by Taylor rt al, the roentgenologic 
changes are similar to those noted in cases of rheumatoid ar- 
thritis. except for the anatomic distribution. The earlip<if 
change is general decalcification, followed by haziness in the 
intervertebral joints of the spine. Oblique films are nffp 
necessary’ to demonstrate this. In well over 90 ner rp / 

joint, and this testimony, tosether with ge„e,a, 
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porosis, should make one suspect the diagnosis. As the disease 
advances osteoporosis with coarse trabeculation becomes more 


Fig. 126 


Fjg 127 


Fij: — An ad\'anced taic, ihouinj,' l jlLiticatiun ul litiamcnts with the ihar- 

acterihtic bamboo ap[)L*aranLL 
Fm 1J7 -A lalcral view ot Fit: 1-6 



marked and calcification of the ligaments of the spine and of 
the outer borders of the inter\'ertebral di.^ks occurs. Finally 
the intervertebral and costovertebral joint.s becomes ankylosed 



SPO^JDYLITIS AKKYLOPOIETICA ^ 7 59 


and the spine then becomes one continuous rigid unit 
126 127). In only the very advanced cases, however, is the 
whole spine involved. Usually the process limits itself to one 
or another section. 

The clinical signs and symptoms are variable, depending 
upon the acuteness of the onset and the localization of the 
process. In the majority of cases the onset is insidious, but 

in about 10 per cent it is acute. 

In the acute form the symptoms may come on abruptly 
with fever, leukocytosis, high sedimentation rate and agonizing 
pain. The pain is dye to actual involvement of the nerve 
trunks by the inflammatorj^ process as well as synovitis of the 
joints of the spine. It is usual to find root pains as well as 
back pain. Sciatic pain is a common occurrence and was 
present in about 40 per cent of Krebs’ cases. If the lower 
dorsal roots are involved the pain may be indistinguishable 
from that of renal colic or an acute abdomen. Areas of hyper- 
esthesia frequently may be demonstrated and pressure or 
tapping over the spinous processes causes severe pain. Rigidity 
of the spine is usual with marked spasm of the paravertebral 
muscles. Transitory lower motor neurone paralyses also occur 
and where sciatic pain is severe the Kemig sign may be posi- 
tive. Due to involvement of the costovertebral joints there 
occurs in some instances severe respiratory pain which may 
simulate pleurisy. 

In such cases the disease may nm its course in a few months 
leaving the patient with a completely ankylosed “poker” spine 
and marked wasting of the musculature; or it may assume a 
subacute or chronic form. This type of onset is more apt to 
occur in the young and occasionally is complicated by typical 
mitral stenosis, a finding which favors the opinion that spondyl- 
itis ankylopoietica. like rheumatoid arthritis, is related tn 
rheumatic fever. 


Far more frequently the onset is insidious with fleetina 
variable pains and increasing stiffness of the spine. Freouentlv 
during the early stages such diagnoses as lumbago neurS 
or sciatica are made until time makes the corrertT' 
dent With advancing activity of the disease the^pS? T'" 
"•eight, sometimes as much as 30 or 40 Dound= ^ ^ ^ 

stifiness becomes more marked and thoradc retnimr 

^ respiration gradu- 
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ally becomes lost. It is then the patient develops the charac- 
teristic carriage and movements which make it possible to 
diagnose his condition from a distance. 

Fixation of the spine invariably occurs in the position the 
patient habitually assumes. If the onset and course are acute 
and the patient in bed, the resulting ankylosis is straight. In 
ambulatory patients fusion is most apt to take place with the 
development of a well-marked dorsal kyphosis and loss of the 
normal lumbar lordosis. Despite the extreme degree of pain 
and crippling which this form of arthritis leads to, the prog- 
nosis is not as bad as one might expect. Death from the dis- 
ease is a rare occurrence and somehow, these patients make 
an adjustment to their disability and frequently live to old 
age. 

The treatment of the disease is the same as that of rheu- 
matoid arthritis and may be divided into general and specific 
measures. As the disease is a general debilitating infection 
general measures should include adequate rest and attempts to 
build up the individual’s general resistance. A high vitamin, 
high caloric diet, large doses of cod liver oil, iron, removal of 
foci of infection, and salicjdates for pain are the most beneficial 
measures. Transfusions are frequently valuable even when the 
anemia may be only moderate. Vaccines, gold salts and hyper- 
thermia, while recommended by some, have been, in our e-xpe- 
rience, rather disappointing. The specific measures are ortho- 
pedic in nature and are most important to prevent deformities. 

A stiff spine in good position is not a severe handicap and 
can be attained in most cases where the diagnosis is made early. 
To accomplish this, patients should be fitted with a spinal brace 
to be worn during the day and instructed to sleep on the back 
at night. A board should be placed between the mattress and 
spring and no pillow used. Deep breathing exercises should 
be taken often to prevent the loss of thoracic respiration. 
Surgery, such as spinal fusion, is contraindicated. 

Finally, it should be emphasized that any patients com- 
plaining of generalized pain, especially in the back, shoulders 
or sciatic region, with an elevated sedimentation rate, should 
be suspected of having IMarie-Striimpell spondylitis and should 
have roentgenologic study to confirm or rule out this diagnosis. 
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CHRONIC BONE ABSCESSES (BRODEE) SIMULATING 
SYMPTOMS OF ARTHRITIS 

Introduction. — Arthralgia is most likely to be associated 
with intra-articular pathology which may be transitory or de- 
pendent on more permanent changes which produce alterations 
in the periarticular structures, synovial membrane, and articu- 
lar cartilages. Arthralgia caused by definite extra-articular 
pathology is rare, and can only be through sympathetic reac- 
tions in the adjoining structures. Chronic metaphyseal bone 
abscess may be the hidden cause at times for such symptoms. 

Benjamin Brodie described certain findings 
nich today are quite a common occurrence. It might he 
to quote his words; “Chronic inflammation, produc- 
g a chronic enlargement of the epiphysis, is a not infreauent 

tself the more so, as inflammation of the synovial membmnp 
sometimes occurs as a secondary disease. OccastaallvTcr' 
.nliammation of an epiphysis terminates in the foSof oT" 
abscess in the center of the bone, but conUmo^To ^ 

of sX“ ' “ ~aXe 

b™ n'r toda;te'tr"‘i“ 

J^'derably more simple when the exact oathnl is con- 
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in epiphysitis. Therefore the abscesses 

n the younger years of life when the en!^^ 
e atent infection becomes active with th ^ Patent 
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- ^ in I e surrounding bone structure a^c; cause 
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very acute inflammation, such as if induced by virulent pyo- 
genic organisms. One finds acute necrosis rather than any 
acute abscess formation. Nonvirulent staphylococci are most 
likely to be responsible. In the first or quiescent stage, there 
is a cavity filled with serum and lined with a membrane like 
the periosteum of young bones. ^ATien the mature stage of the 
abscess arises, the lining membrane is converted into granula- 
tion tissue and the cavity becomes filled with staphylococcus 
pus. The outer layer of granulation tissue erodes and the 
abscess becomes progressively enlarged. As the bone is eroded 
within, new bone is formed. If pus formation is more rapid 
than bone erosion, there is tension and pain, but if bone erosion 
is sufficiently rapid to prevent tension, there is little or no pain. 
In the final stage, the abscess perforates the bony shell on the 
periosteal surface or into an adjacent joint. 

Symptoms. — The S3anptoms are often difficult to differen- 
tiate and are most often thought to be rheumatic in origin. 
Pain is ever present and can be usually controlled by aspirin. 
Irregular sweats with occasional fever may be present. The 
harassing pain causes sleeplessness, exhaustion and, at times, 
emaciation. There is partial loss of function to the affected 
joint and occasionally there is an accompanying synovitis. 
The tenderness is marked even when pain is absent. The pain 
is not in the joint as the patient suspects, but is at the site oj 
abscess. 

The following 3 case histories are presented in order to 
show the symptoms are not unlike arthritis and had been 
treated as such until pathology was noted. 

RiSUMfi OF CASES 

Case I. — Oscar J., aged twenty-four, admitted to the hospital May 9, 1936 

For the past eight years, patient has had pain about the right shoulder 
and extending to the arm. He has been treated continuously for rheumatism. 
The pain seemed to be centered in the shoulder joint itself and radiated back- 
ward to the scapula. In the beginning, the pain did not trouble him in the 
daytime and it was noted only in the early morning which would cause him to 
get up and walk about. He has had a thorough search for foci of infection 
Tonsils and teeth have been removed and to date the pain has been con- 
tinuous. It is necessarj' for him to take certain amounts of codeine daily 

Examination is negative except for the right shoulder. The right shoulder 
girdle shows moderate atrophy. There is, however, no restriction of motion 
except in abduction. He does handle the shoulder joint udth care There is 
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moderate atrophy of the biceps muscle. The bicipital repion in the richl 
measures 10^, and the left 11^. The ripht forearm measures 9, left 9\. There 
is no tenderness about the scapula or shoulder joint except about the head of 
the humerus. Posteriorly, there is no tenderness. With the arm in neutral 
position in the region of the subscapularis muscle close to the axillary plexus, 
there is some thickening and marked tenderness on palpation. 

X-Rays of this region (Fig. 128) show a definite rarefaction circumscribed 
in the medial aspects of the humerus about 1 inch from the shoulder joint. 
There is considerable calcium laid dowm on the outer surfaces of thb area. 

Diagnosis , — Chronic bone abscess (Brodic), right upper humerus. 
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or inflammation of the nerve roots. The tenderness and 
atrophy of the arm and the slight restriction of motion lead 
one to suspect arthritis. The true cause of pain was noted only 
by the .r-ray findings. 

Case U. — RusscJ DcS.^ aged twenty-four, admitted to the hospital Decen?' 
ber 10, 1934. 

Patient is a British West Indian, who for the past five years has had pain 
in the left hip joint region. Pain at times radiated to the hip and ankle and 



Fig. 129. — Preoperative .r-ra>' shows area of necrosis about lesser trochanter 

of femur 

he had considerable difficulty in walking. He had some restriction of motion, 
espedally e.xtemal rotation of the hip. Pain had been intermittent in character 
and was partially controlled by aspirin. For the past ten months, pain has 
been almost unbearable. He has consulted a great many physicians and x-rays 
were taken and called negative. 

£!xam/na//on reveals patient to be in splendid physical condition. There 
is no eddence of polyarthritis about the terminal joints. Examination is con' 
centrated on the left lower extremity. There is moderate atrophy of the left 
thigh and patient walks uith a left limp. There is restriction of external rota- 
tion and extension of the left thigh. There is some tenderness on deep palpa- 
tion in the region of the lesser trochanter. Forced movements give the patient 
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pain A thorough laboratory examination reveals blood count, blood chemistry 
Ld urtae rsithin normal limits. Spinal fluid, normal pressure, prole, n 2,, and 

manometric examination normal. . • ,u„ ,„oir,n ni 

X-Ray of the enure body shmved nothing unusual except m the region of 

the lesser trochanter of the left femur (Fig. 129) about 1 mch from the h.p 
joint, a definite larefacUon at the base of the lesser trochanter, measuring about 
1 cm. in -oidth v.-ith sclerotic changes in the surrounding bone rvas noted. 

Diagnosis. — Chronic bone abscess (Brodic), left femur. 

Operation.— The. follon-ing morning, the left hip joint region was explored 
through an anterior incision. Definite sclerotic changes ncrc noted in the 
periosteum about 1 inch above the lesser trochanter. A window was made in 
the hone in this region and an abscess cavity was encountered. The cavity was 
filled nith a seropuruknt material and considerable scmisoVid drainage. Cul- 
tures from the wound were negative and microscopic examination of the frac- 
ments of bone and granulation tissue revealed necrotic bone and chronic 
inflammation. Patient was examined two years later and has complained of 
no further pain. Kormal motion has been restored to the hip joint and he has 
gained about 20 pounds in weight. 


Comment . — Analysis of the above pain findings leads one 
to suspect a sciatic syndrome, the pain in the hip being caused 
by an inflammation of the lumbosacral roots, as there was onh’ 
slight limitation of motion in the hip and the tenderness of the 
hip joint could not be noted because of overlying musculature. 
The diagnosis of arthritis was suspected. Because the patient 
took aspirin continuously, drug addiction was considered and 
only by x-T3.y study was the nature of the lesion discovered. 


^Case m Rupert Z., aged thirty-four, admitted to the hospital 
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Id cm. The abscess cavity was very close to, if not communicating with, the 
ankle joint. 

Diagnosis . — Chronic bone abscess (Brodie), lower end of the tibia. 

Operation . — The following morning, the internal malleolus was explored 
through a longitudinal incision. There was moderate thickening about the 
periosteum. A small windon^ was made in the tibia and the abscess cavity 
entered. Definite seropurulent material c.xuded and on culture revealed 
Staphylococcus albus. The wound was thoroughly curetted. All loose bone 
removed and, because of the acute inflammation at the time, the wound was 
drained. 

Rcexaniinaiion in April, 1937, seven years after operation, revealed that 
the patient has been pain free, \rith normal motions in the ankle. Swelling 



Fig. 130. — A, Preoperative J-ray showing ca\dty with necrosis in internal 
malleolus and lower end of tibia. B and C, .t^Ray 1 postoperative seven years) 
showing ca\ity filled with new^ bone 

has disappeared and to date both ankles measure the same in circumference 
There is no disturbance of motion in the ankle joint and .r-ray shows consoli' 
dation of the bony cavity. 

Comment . — Analysis of the above findings leads one to think 
only of chronic monarticular infectious arthritis with acute 
exacerbations. It is strange that patient suffered eighteen 
j’^ears (three 3^ears in war duty) and no phv'sician suggested 
.r-ray by which the diagnosis was made. 

Diagnosis. — The diagnosis of these chronic abscesses is at 
times most difficult, but one should hold in mind the ever- 
present possibility. E.xtensive .v-ray studie.- of the bones in 
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various posirions should be made. One can often overlook the 
pathology in overexposed films and x-rays taken for bone detail 
are always indicated. On several occasions, I suspected an 
abscess, but it could not be demonstrated by .x-ray until many 
films had been taken. The constitutional symptoms are few, 
if any, except a loss of weight, and this fact is only noted be- 
cause, after operation, tlie patient seems to gain weight in every 
case. The abscess usually occurs near the upper margin of the 
metaphysis of the bone. One can find localized tenderness on 
pressure and percussion, hydrops of the adjacent joint, local 
enlargement of bone and superficial veins. The persistence 
of “boring” pain, referred to a joint and center of affected bone, 
atrophy of the extremity, slight limitation of motion in certain 
directions, the control of pain by aspirin, can lead one to suspect 
the presence of a chronic bone abscess. 

Treatment. — Once the diagnosis made, the treatment in- 
dicated is surgical drainage. The cavity is explored through a 
small opening in the bone and the bone cavity is evacuated of 
its serum, seropus, or gelatinous reddish granulation tissue. 
The edges of the cavity are thoroughly curetted and all rough 
edges smoothed off. As the contents of the cavity are sterile 
in most instances, the wounds are closed without drainage. No 
further treatment is indicated. The relief of pain is spectacular 
and, when operation has been accurately done, there is no 
recurrence. 
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DIFFERENTIAL DIAGNOSIS OF CONDITIONS CAUSING 
PAIN m THE LOWER BACK 

Case I. — ^The patient is a young man of twenty-two whose complaint is 
pain in the lower back. His first recollection of this symptom is that he had 
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151.— Case I. Lateral j-ray of the lumbosacral reeinr, • 
dL'Tilacement of the fifth lumbar vertebra 0 ^^ ^ 

me sacrum. 
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again he strained his back by lifting a hesL\y weight. This caused him to go 
to bed for one week. Since then he has had intermittent attacks of pain, some 
of them very severe, precipitated by bending forward, lifting heavy weights or 
doing any kind of hard work. His back feels weak and is easily fatigued. 
He was seen for the first time in the clinic in December, 1934. x-Rays were 
taken of the lumbosacral region, which revealed anteroposterior articulations 
between the fifth lumbar and first sacral vertebrae and a posterior displace- 
ment of the fifth lumbar on the sacrum. He was provided wuth a belt and 
exercises were prescribed. These had little effect in relie\ing his pain, which 
has continued and has been getting progressively worse. A spine fusion of 
the fifth lumbar vertebra to the sacrum w'as advised and he has been admitted 
to the hospital for this procedure. 

We see a stocky, healthy appearing young man with good muscular develop- 
ment. Physical examination shows nothing of importance e.xcept in the lumbo- 
sacral. region. He stands without deviation of his trunk to either side, but 
tends to list over toward the right when he bends forward. There is no Hmi- 
tation of motion in the lumbar spine. Motion is equally free in the sitting 
position. We now have him lie prone on the examining table. There is localized 
tenderness over the spinous process of the fifth lumbar vertebra and the liga- 
ment between this and the first sacral spine, but none over the sacro-iliac joints 
or the lumbar or gluteal muscles. Flexion of the knees with the hips extended 
is not limited. Compression of the iliac crest causes no pain and there is no 
pain from hyperextension of either thigh with the opposite hip fully fle.xed. 
(This is called the Gaenslen sign and is a test for sacro-iliac arthritis.) Fle.xion 
of the hips with the knees extended is neither limited nor painful. 

A lumbar puncture was done and it was found that the spinal fluid wa«i 
clear and under normal pressure. No cells were found in the fluid and the 
total protein content was 20 mg. per 100 cc. Spinal punctures arc ntjw done 
as a routine on all patients who are to be operated on for low back pain, in 
order to eliminate cases of* spinal cord tumor or other lesions within the 
spinal canal. 


This case is typical of a back which is structurally weak 
because of the nature of the development of the lumbosacral 
joint and which is incapable of withstanding the stresses to 
which it normally is subjected. With such a history of long 
repeated attacks of pain and failure of conservative treatment 
to relieve the condition, spine fusion is indicated and is the 
only means that we have of effecting a cure. 

Several factors combine to make the lumbo.sacral junction 
a weak area in Homo sapiens. In the first place, he has not 
yet become completely adjusted to the upright posture and the 
change in stresses which this has brought about. The lumbo- 
sacral joint is at the junction of the anterior lumbar and the 
posterior sacral curves, and of the movable with the fi.xcd por- 
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lion of the spine. The structure of this part of the skeleton 
has not become sufficiently stable in pattern to be uniform, and 
there are numerous developmental variations, many of which 
tend to detract from the strength of the joint. Among them 
are the following; 

The lumbosacral angle, w-hich is tlie inclination of the 
superior surface of the sacrum from the horizontal, is normally 
about 42 degrees. \\Tien it exceeds that figure, or in other 
words, when the upper surface of the sacrum approaches more 
nearly the vertical plane, the shearing strain, rvhich tends to 
make the fifth lumbar vertebra slide forward on the sacrum, 
is increased, and this often results in pain. 

The direction in which the facets of the lateral articula- 
tions face is of great importance, and varies considerably at 
this level. The normal internal-external or sagittal type ol 
lumbar joint enhances stability. WTien these articulations are 
anteroposterior, or coronal, they are much less stable and are 
rnilnerable to injury. Asymmetrical articulations are particu- 
larly liable to result in low back pain. 

Posterior displacement of the fifth lumbar vertebra on the 


sacrum, although usually of only slight degree, is common and 
a very frequent cause of low back pain. Because with this 
displacement the canals through which the fifth lumbar nerve 
roots emerge from the spine are made smaller, sciatica often 
results from pressure on these roots. 


A forward displacement of the fifth lumbar vertebra, or 
spondylolisthesis, also occurs frequently, but not as much so 
as the posterior one. It is caused by a congenital defect or 
failure of union in the laminae of the fifth lumbar vertebra 
usually between the upper and lower lateral articulations. The 
condition usually causes pain, although often not until adult life. 

Because an evolutionar}^ trend is active in the lumbosacral 
area, producing a shortening of the trunk by the migration of 
'e pelvis upward, we find many individuals who have transi- 
tional lumbosacral vertebrae w'hich have some of the rhar^r 
gristles both of lumbar and sacral vertebrae and which mVe 
ri^e to mechanically unstable joints. ^ 

Lesions of the inten-ertebral disk between the fourth a ,. a 
1 1 1 lumbar and first sacral joints may cause a Drotmem t 
cartilage into the canal with resulting pressure on the ca^uda 
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equina and nerve roots, or may so upset the normal mechanics 
of the lumbosacral joint as to cause strain and traumatic 
arthritis. 

These are some of the more common structural variations 
in this region which must be looked for in searching for the 
cause of low back pain. Needless to say, good a;-rays are 
essential and must include both lateral and anteroposterior 
views. 


Case H. — D. G., a man, thirty-five years old, began to have pain in the 
lower part qf his back one year ago. It was intermittent and not severe. 
Three months later pain started in his right buttock, back of the right thigh, 
and outer side of the right leg. This became increasingly severe and for two 
weeks prior to his admission he had to remain in bed. 

He is a tall man with well-developed muscles. All movements of his back 
are very limited and painful and he can stand only with great difficulty. 
There is marked spasm of the sacrospinalis muscles and his trunk lists to the 
left side. Tenderness is marked over the right sacro-iliac joint and gluteal 
muscles. The patient is placed on his left side and the left hip and knee are 
flexed sufficiently to obliterate the lumbar lordosis. The right leg is then 
grasped just below the knee and the thigh is abducted and c.xtendcd while the 
pelvis is steadied by the left hand. The right lower extremity is then allowed 
to drop toward the table as far as it will, care being taken not to allow the 
hip to rotate externally. In this case the thigh remains in abduction and the 
maneuver increases the patient’s pain. He then is turned over on his right 
side and the test is repeated with the same result, except that it causes pain on 
the right, or opposite, side to the one being tested. 


This test is the one described by Ober to demonstrate con- 
tracture of the fascia lata. Ober discovered the existence of 
this condition in a case of sciatica and complete cure followed 
the division of the contracted fascia above the trochanter. 
Since then several hundred patients have been operated on for 
this condition with good or excellent results in from 75 to SO 
per cent. The operation is simple and effective in properly 
selected cases. Care must be taken to exclude arthritis of the 
spine, tumors of the spinal cord or abnormalities of the spine. 
This means a complete set of .r-rays of the lumbosacral region, 
a careful neurologic examination, and lumbar puncture in all 
cases. 

By these tests all other conditions have been eliminated in 
this patient. His diagnosis, therefore, is sciatica due to con- 
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traction of the fascia lata. Division of tlie tight fascia will be 
done mth excellent prospects of relieving his pain in this way. 

Case in. — ^\Ve have here a woman, forty years old, who formerly was 
employed as a stew’ardess on a steamer. Two years ago she began to have 
pain in the lower part of her back. She does not remember the onset definitely 
and can recall no injur>\ The pain increased in severity for several months 
until she was obliged to stop work. It was confined to the lower part of her 
back and did not radiate into her thighs. In September, 1935, she applied for 
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fusion would be ad\dsablc. At the end of three months she began to complain 
of pain in her fingers and left shoulder. There was tenderness over the lateral 
aspect of the shoulder and abduction and rotation were limited. There were 
slight swelling and stiffness of the proximal phalangeal joints of the fingers. 
From this it was apparent that she had a rheumatoid arthritis. Under appro- 
priate treatment the symptoms in the joints improved and the pain in her back 
almost entirely disappeared. 

This case is presented in order to emphasize the importance 
of considering arthritis as a cause of low back pain and also 
to show how difficult it may be, in early cases, to differen- 
tiate arthritis from some mechanical condition capable of pro- 
ducing the same symptoms. Here the appearance of the symp- 
toms in otlier joints gave the clue. A careful search for foci 
of infection should be made in all cases and the history should 
include an interrogation about other symptoms indicative of 
arthritis. In doubtful cases a determination of the sedimen- 
tation rate may be helpful. 
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SCIATICA 


Sciatica is a somewhat vague term used to indicate pain 
associated ivith the distribution of the sciatic nerve. It is dis- 
tinguished from sciatic neuritis in which actual organic changes 
in the nerve structure occur with consequent sensory and motor 
changes. These are absent in sciatica. Spinal cord tumors, 
herniations of the nucleus pulposus, bony irregularities of the 
vertebrae, may produce pressure against nerves composing the 
sciatic plexus and thus give rise to pain similar to that of 
sciatica, but these conditions are accompanied in almost all 
instances by objective neurologic phenomena such as changes 
in the reflexes and sensorj'^ disturbances. It is therefore im- 
portant in any case of nerve pain referred to the sciatic dis- 
tribution, to rule out neuritis, spinal cord tumors, and other ex- 
traneous causes of pressure against or irritation of the nerves 
of the sciatic plexus. 


The term “sciatica,” like its twin lumbago, has in the past 
been used as a cloak for ignorance. If the term is to be re- 
tained in good medical usage, and it is always difficult to drop 
a time-honored word, it should be used only in the same general 
way as the expressions headache or precordial pain, to indicate 
the distribution of pain and not as an exact diagnosis. For 
diagnostic purposes the term “sciatica” should be thrown into 
the limbo of discarded antiquities. 

Sciatica is almost alwaj^s due to a pathologic process in tbp 
sacro-ihac or lumbosacral joints and their associated ligaments 
Th\s process may be traumatic as in sprains of the ifrro 
»<i ™wuxati0„s ol the jomts, or infetiou "as i 'ST 
tuberculosis or actinomycosis, or metabolic as in tout 
•t may be neoplastic as in chordoma of the sacrum \r,rr ^ 
nieta-tatic carcinomata. ’ ^tcomata or 


^ 'I 
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In reaching a diagnosis stress must be kid on an accurate 
history with particular reference to minor traumata such as 
strains occurring in putting on the shoes, getting out of bed 
or lifting a suitcase. In my own practice the larger percentage 
of cases are associated with an initial trauma. In eliciting a 
history, care should be taken to locate the distribution of the 
pain with accuracy. , 

Although there is some difference of opinion between neu- 
rologists regarding the relationship between spinal segments 
and the sensory nerve supply of specific skin areas, there is in 
the main this agreement, that the anterior branches of the first, 
second and third lumbar nerves supply the anterior portion of 
the thigh; that the anterior branches of the fourth and fifth 
lumbar supply the anterior portion of the calf extending down 
to the big toe on the inner side of the foot; that the anterior 
branches of the first sacral supply the outer portion of the calf 
and the outer portion of the foot; that the anterior branch of 
the second sacral supplies the posterior portion of the thigh and 
calf. The posterior branches of the second, third and fourth 
lumbar, first and second sacral supply the region of the but- 
tocks. Just why painful sensations should be felt in the leg 
without direct involvement of the nerves to these parts is still a 
subject for debate. It would seem probable that Head’s e.x- 
planation with regard to pain, holds true for the sciatic nerve 
distribution as well as for the visceral organs. Head states that 
when there is an irritation of a part of the body less richly sup- 
plied with sensory nerves than a corresponding skin area, irri- 
tations in the part of lower sensitivity are registered in that 
portion of the body wdth greater nerve sensitivity. In other 
words, if there is an inflammation of the ligaments of the sacro- 
iliac joint normally supplied by a posterior branch of the second 
sacral nerve, the painful stimulus is felt chiefly in that portion 
of the buttock which is also supplied by the second sacral nen'e. 
This theory is supported by the fact that in suitable cases of 
sciatica, injection of the strained ligaments with novocain 
causes the pain in the sciatic ner\'e di.stribution to dis- 
appear. 

Since the pathologic process is usually in the lower back, 
the examination should be made so as to locate the e.xact site 
of the lesion. The following tests are of particular value: 
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1. Inspection of the patient in the standing position with 
the heels placed against a ruler, with the knees straight and the 
body relaxed. In a large number of patients a tilting of Ae 
body toward one side or the other will be noted, accompanied 
by a scoliosis, usually termed “sciatic scoliosis, and by a tor- 
sion either of the pelvis or the lumbar spine, or of the shoulder 
girdle, or all three portions of the body. Notation should be 
made of these variations from the normal. The patient is then 
asked to bend forward and limitations of the spinal motions 
noted together with the areas of pain w'hich this act induces. 
Lateral bending and backward bending should also be per- 
formed with reference to the limitations of these motions and 
the pain induced by them. Bending tests should be made with 
the patient in the seated position, since frequently in cases of 
sacro-iliac strain, bending is. decidedly freer when the ham- 
string group of muscles are relaxed by the seated position. 

2. Palpation for areas of tenderness. Of particular im- 


portance are; (a) the sacro-iliac ligaments just below the pos- 
terior superior spine; {b) the sacrotuberous ligaments running 
from the sacrum down toward the tuberosity of the ischium; 
(c) the lumbosacral joints located about 1 inch from the mid- 
line in the angle betw'een the ilium and the sacrum; (d) the 
points of emergence of the superior gluteal nerve just above the 
pyriformis muscle lying between it and the superior margin of 
the sacrosciatic notch; (c) the crest of the ilium where the 


erector spinae muscles and the fascia of the back have their 
hony attachments; (/) the emergence of the sciatic nerve itself. 

3. The straight leg-raising test known as the Lasegue phe- 
nomenon. In almost all instances of sciatica this test is posi 
^'ve. It is performed by gently flexing the thigh on the Ldv 
j'lth the knee completely extended. NormaUy the thigh^can 
be flexed to an angle of 90 degrees. In a positive test i 

- *cidedlv nearer 180 degrees. Comparison™ 

of use in doubtful cases. sides 


L Gaenslen test. This is of especial value in • • 
"I’eiher Uicre is anv strain of the Lro-iliac ill 

»'^^patient lying on the examining couch o £ "'k 

poets over the edge of the table, the ftL , T 
t'yperexiended while the opposite side is sharnl fl ^ 

■‘xiomen. This produces a torsion modon 

' tne pelvis and 
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elicits pain in the hyperextended side of the pelvis if there is 
an involvement of that sacro-iliac joint. The test is repeated 
with the patient lying in the reverse direction. 

5. The Ober test. This has recently been described by Dr. 
Ober and its significance is still of considerable debate. The 
patient is placed lying on his side, the thigh of the correspond- 
ing side is flexed to the maximum, the other thigh is then 
brought into complete extension, the ankle of this extended 
leg is supported by the examiner. In normal patients, the knee 
of this side will then drop toward the examining table. In a 
positive Ober test the thigh remains horizontal or in a position 
of slight abduction indicating a contracture of the fascia lata 
holding the thigh in an abducted position. 

a:-Ray examination should always be made. The following 
views are of value: 

1. An a:-ray picture of the pelvis and lumbar spine with the 
patient standing. The tube should be centered accurately on 
the s 3 mphysis pubis. This view will illustrate accurately 
deviations of the sacrum from the vertical position and accom- 
pan 3 dng scolioses. It will also show any abnormalities of the 
lumbosacral joints. 

2. Lateral .r-ray of the patient standing to indicate the re- 
lationship between the fifth lumbar and the sacrum with par- 
ticular reference to slight displacements as well as to the 
occurrence of spondylolisthesis or forward slipping of the fifth 
lumbar on the sacrum or of the fourth lumbar on the fifth. 

3. For accurate study of the joints, pictures should be taken 
in the recumbent position, not only in the anteroposterior and 
lateral views but also in the right and left oblique positions. 
The latter are of particular value in detecting fractures of the 
articular facets and arthritic changes in the inten'erfebral 
joints. 

Treatment. — The treatment of sciatica must be directed to 
its cause. For this reason exact diagnosis of the pathologic 
lesion responsible for the sciatica is necessary' for its rational 
treatment. In general, the treatment falls into two main 
groups: first, that directed toward the general disease re.spon- 
sible for the sciatica: second, treatment directed to the local 
cause. In the first group belong the cases of arthriti.- involving 
the lower lumbar vertebrae, the lumbo-acral joints or the sacro- 
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iliac joints. Such cases require the same antiarthritic treat- 
ment as arthritis of Hie hip or knee. As in the case of the knee 
and hip, search must be made for foci of infection which in 
many instances are found in the gastro-intestinal tract rather 
than in diseased tonsils or apical abscess of the teeth. In addi- 
tion to the general antiarthritic treatment, support must be 
given to the affected vertebrae. In mild cases this can be done 
either by a well-fitted corset, a spinal brace of the Knight tjqie, 
or Goldthwait design, or by a plaster-of-paris support. In 
the more severe cases, the patients require rest in bed, prefer- 
ably on a frame or in a plaster-of-paris shell. 

The second large group of cases is the traumatic. In these 
the more precise the diagnosis, the more effective the treatment 
is likely to be. Particular credit should be given to Pitkin, 
of 3an Francisco, for his study of the subluxations of the sacro- 
iliac and lumbosacral joints and for the methods of reduction 
which he employs to restore normal relationship. Pitkin has 
analyzed 1000 cases of traumatic low back pain associated with 
sciaUca and has shown that in the majority, the type of lesion 
wn be determined by exact analysis of the scoliosis and pelvic 
orsion. He has drawn diagrams illustrating the various pat- 
erns which may occur in a flexion or extension displacement 
e sacmm on the ilium, m a forward or posterior displace- 

cha"rts reference to his 

, an accurate diagnosis can frequently be made Thp 

maneuver which he has found most frequently srcessf.iM 
subluxations consists in a fonvard rotation of the 
qi ' trunk combined with an upward push aeainst th 

shoulder and a dovmward push against the nelvk If? 
rotation should be perfo'^nted i"n sufh a dS„ afl' 

UK te particular subluxation which is dealt tWfh 
• a rule, uses no anesthetic and applies onlv v ™ „.l f ’ 
|n^^es associated ni.h great pain he gives a io^ S a”" 

"«?:!gi'ur‘^zri7t“i'urio'’n'"r"“^ 

ot particular value have Seen firs, 

™rmu maneuver in which with the patent rec^' f raight leg- 
wy tl,e thigh is torcibh flexed 

• uri. the external rotation abduction n,aneuver*'T“'’t°"’?' 

In this the 
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thigh of the recumbent patient is abducted to 90 degrees, ex- 
ternally rotated and with the fist placed beneath the sacrum, 
tlie thigh is forced posteriorly thus tending to leverage the ilium 
into a forward position. 

Third, the hyperextension maneuver. The patient is placed 
in the prone position, the thighs are h3T3erextended and as this 
is done, the sacrum is pressed forward. This maneuver tends 
to bring the ilium into a posterior position just as the preceding 
tended to bring it forward. Not infrequently the operator is 
compelled to attempt all of these maneuvers before he is able 
to overcome the displacement. 

Following the reduction, firm adhesive plaster support 
should be applied to the lower back. By painting the skin with 
a solution of mastix or better still with “adherent” of Roth, 
irritation can usually be avoided. The adhesive straps should 
be 3 inches wide, and should run transversely from the level 
of the trochanters up to the first lumbar. Additional immobili- 
zation can be gained by including the lower abdomen in the 
strapping. 

In severe cases the patient should be placed in bed. Thi.' 
phase of treatment cannot be stressed too strongly. Of all the 
measures used for sciatica, none is so important as rest on a 
firm mattress. If the spring of the bed sags, it is advisable to 
place boards between it and the mattress. 

Physiotherapy has a place but should not be made into a 
fetish. To place the full responsibility for treatment of 
sciatica on the physiotherapist, however competent he may be, 
should be strongly condemned. Diathermy, sinusoidal stimu- 
lation short-wave treatment, infra-red radiation, hot stupes, 
and gentle massage are all of value if given intelligently. 

If analysis indicates that there is no subluxation but simply 
a strain of the ligaments, manipulation is contraindicated. In 
both groups when the strapping is removed, a support should 
be given which will reinforce the sacro-iliac and lumbosacral 
ligaments. In most cases a belt which gets its grip below the 
anterior superior spine of the ilium, is sufficient protection. If 
there is a strain of the lower lumbar spine, a more rigid type of 
apparatus is required. The Knight spinal brace is frequently 
effective: of particular value is the brace designed by Dr 
Williams of Dallas, Te.xas. This ingenious device tends to hold 
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the lumbar spine in flexion thus taking tlie strain off of the 
lower lumbar spine and the lower sacro-iliac ligaments. 

If, despite successful reduction of subluxations, rest in bed 
and effective support, sciatica persists, recourse must be had 
to extradural injections into the sacral canal. This procedure 
ought in m}’^ opinion alwa 3 ^s be performed in a hospital, not in 
the office or the home. The patient is placed in the prone 
position with the hips flexed. careful observation the site 
of the sacral foramen just above the sacrococcygeal junction 
is determined. A few drops of novocain are infiltrated into 
this region, then with the spinal puncture needle the sacral 
canal is entered. Twenty-five cc. of 1 per cent novocain solu- 
tion is injected and then SO to 75 cc. of sterile saline solution. 
The injection must be done slowly. In successful cases the 
fluid should remain within the sacral canal, there should be no 
external swelling. Cadaver experiments show that fluid thus 
injected passes upward and outward along the roots of the 
umbar and sacral plexus, infiltrating the nerves in this region. 

in 1935 Ober, of Boston, published an operative procedure 
or file rehef of sciatica. This consists in the division of the 

t^thp 1'°^ extending from the anterior superior spine 

to the tip of the greater trochanter. The rationale of this 
^oce urehas Aus far not been discovered but in suitable cases 

Ob" -"eS I to 

ermine m advance which cases are likely to react favnr^w 
cfc“bue',r' “P'”"™ “ ‘^nsient bln Mai 

enect but the pain returns when the patients resume , • ? 

«« o"f of te 

frequent recurrence of sciatica ^ cause 
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» in less than 5 per cent TTipi i ^ own ex- 

lunifi”^^ patholog\\ If the lesion fusion 

unibosacral joint, the fourth and fifth l ^ situated at the 
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these joints should be fused. The technical details of the 
operation cannot be considered in this article. 

Prognosis. — Despite inherent difficulties the great majority 
of cases of sciatica are curable. The incurable cases are those 
caused by malignant neoplasms, unusually severe arthritis or 
long-standing displacements associated with compensation 
neuroses. 
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THE MANAGEMENT OF T HE PAINFUL FOOT IN 
ARTHRITIS 

The complicated structure and the severe duties of the 
human foot render it peculiarly susceptible to anatomic, phys- 
iologic, and pathologic disorders. Only the vital organs have 
more constant or more difficult functions. Even a normal foot 
may give way if subjected to weight and strain disproportion- 
ate to Its resistance, and a foot that is the site of localized 
arthritic manifestations, either active or quiescent, is rarely 

ofte'H^h'' appearance, or function. Painful feet are 

iten the chief complaint of the arthritic patient 

nrh Physiology.— The study of any foot dis 

der should be based upon an intimate knowledge of the de- 

vfr n understanding of die 

par ous strains to which it is subjected in the unconscioL effmt 
Of the individual to maintain the center of aravif. . fi. 
i^eight-beaung area while standing, or to move the hL 
onvard from one foot to the other whSe 

Wood ve.se, 

I'raciir n gravity of the body i^baJa" 

the i„l ' ■ oiuscular effort. The weieht ’ 

o^’f-v of the os calcB and the meti^tlh^^^.^^tween 
:;85 ^oads. The 
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head of the first metatarsal, through the two sesamoid bones 
beneath it, bekrs twice the weight of each of the others. The 
first and second together should bear as much as the three 
lateral metatarsal heads. In other words, the center of balance 
should fall in a line between the second and third toes. In 
walking, the projection of the center of gravity upon the ground 
moves forward along a line parallel to the long axis of the foot. 
This line is practically at right angles to the axis of the ankle 
joint. From the heel it bends laterally toward the fifth meta- 
tarsal head and then turns forward to go between the first and 
second toes. The weight-bearing area is then enlarged forward 
by flexion of the toes against the ground as the final “push off” 
is obtained by the first and second toes. Deformity, loss of 
flexibility, or pain will upset this entire foot mechanism. 

Foot Pain. — The great majority of all foot pain can be 
traced to some anatomic abnormality, incorrect habit, or path- 
ologic lesion which interferes with its normal function. Pain 
in the arthritic foot can be analyzed into that due to: 

1. Localized pressure. 

2. Ligamentous or muscular strain. 

3. Local inflammation, acute or chronic. 

Restoration and maintenance of normal function is usually 
accompanied by relief of pain. 

Pressure Pain. — A large number of the common foot ail- 
ments can be traced directly or indirectly to excessive pressure. 
This pressure may be from a smooth shoe against certain 
irregularities of the foot, or from certain bones of the foot sus- 
taining an undue amount of the body weight. With excessive 
standing or walking, or when the body weight is dispropor- 
tionate to the size of the foot, the entire weight-bearing area 
may become inflamed and painful. 

Any foot deformity which alters the shape of the weight- 
bearing surface, or changes the distribution of the body weight, 
will cause calluses beneath those bony structures which are 
thus subjected to excessive pressure. The skin of the foot 
itself is rarely sensitive, but plantar warts, though a virus infec- 
tion, are prone to occur in weight-bearing areas and a minute 
plantar wart may be e.xquisitely painful. Ordinarily corns 
occur only at points subject to pressure of a shoe against a bony 
prominence. A soft corn, which occurs between the toes and 
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is acutely painful, can usually be traced to pressure of a small 
exostosis beneath it or upon the neighboring toe. 

Calluses beneath any of the bones of the foot indicate poor 
weight distribution. These are found most commonly beneath 
the second, third, and fourth metatarsal heads due to spreading 
of the forefoot. 

Pain Due to Strain. — Foot strain is probably the most 
common cause of pain in the feet and legs. This may occur in 
normal feet subjected to unusually long hours of work, or ex- 
cessive loads. Pronated or weak feet, because of fault}' 
mechanics, are especially apt to develop symptoms of strain. 
Insufficient circulation due to varicose veins, arterial or cardiac 
disease, may be a contributing factor. An arthritic patient, 
especially one who has been confined to bed for some time, is 
apt to suffer greatly from this type of pain when he gets back 
upon his feet, even though the arthritic process has altogether 
spared the lower extremities. 


Changes in the structure and flexibility of the foot due to 
arthritis render it very susceptible to ordinary functional foot 
disorders. ^ The correction of these static disorders in stiff, pain- 
ful arthritic feet is a difficult task requiring the utmost patience 
and ingenuity. 

Pain Due to Inflammation.— Patients suffering from ar- 
thntis are subject to numerous aches, pains, and tender points 
roughout the entire body, sometimes associated with true 
disease, sometimes dependent upon 
BeV!Z sometimes without any obvious cause 

Sw and the trauma of 

diking these symptoms, when they occur in the feet are 

n;ore disabling than elsewhere. The swelling mav 1?"? 
Msible but tenderness is usually acute. It mav be^fn a 
about one or more jointe. It may be loun^Le “ 

or tendon sheaths. It is often beneath a weight-bearhS“^"^ 
sach as one of the metatarsal heads, or the tuheLZ f 
or it may be found in any of the b^v ? 

"ithout any apparent reason One of thp ^ ^ tissues 
base of the fifth metatarsal or or 

” CIS may be the site of an epiphj'sitis durin 

adult life, arthritic pain seems to have an ^ years, 

ior these points. ^ ^ "'Pecial predilec- 
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Certain types of arthritis seem to affect certain foot struc- 
tures, but too much dependence cannot be placed upon this 
fact. Gout has an especial affinity for the first metatarso- 
phalangeal joint. Gonorrhea produces painful bursae or spurs 
beneath the os calcis and may even make that bone sore and 
tender along both sides. Ordinary nonspecific clironic arthritis 
often produces a moderate or extreme stiffness of the tarsal 
and midtarsal joints with a marked tendency to clawing of the 
toes and prominence of the metatarsal heads. This claw toe 
tendency is probably due to the atrophy of the intrinsic muscles 
of the foot and may progress to partial or complete dorsal dis- 
location of one or more of the toes, with numerous painful 
corns and calluses. 

Pain Due to Inflammation and Strain. — Periarticular or 
intra-articular inflammation in any joint results in pain, swell- 
ing, and limitation of motion. In most of the numerous joints 
of the foot the range of motion is normally small and its loss 
is of no great importance, but a painful lesion in or about any 
one of these joints will cause remarkable changes in the attitude 
and function of the foot as the patient subconsciously attempts 
to protect the affected area. Such a position, assumed during 
the acute stage, may become the habitual one if the arthritic 
process leaves any residual stiffness, a sequela which is all too 
common. As might be expected, those joints subjected to con- 
stant use are most apt to be affected. The joints along the 
medial side of the foot, constituting the longitudinal arch, are 
those subject to the greatest strain. The first metatarso- 
phalangeal is perhaps the most overworked joint in the entire 
body and the frequency of hallux valgus, hallux rigidus, and 
ordinary exostoses show how often it is the site of arthritic 
changes. It would seem that the position assumed to protect 
those joints, which together form the longitudinal arch of the 
foot, would be a position of varus, throwing the weight on the 
outer or strong side of the foot. In fact if the foot is supported 
in this varus position v\ith adhesive strapping, or plaster, con- 
siderable relief is often obtained and deformity prevented. 
However, because the strain placed upon the midpart of the 
foot is greatly increased during progression when it is used as 
a lever to raise the heel and thrust the body forward, this lever 
action is unconsciously avoided. The tendency is to evert and 
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abduct the foot using it only as a pedestal, in a flatfooted 
stumping manner with most of the weight borne on the heel. 
The great toe assumes a position of valgus to avoid the strain 
of a “push off” or the painful motion of dorsiflexion. This 
position of external rotation and pronation, originally adopted 
to relieve the affected tarsal and midtarsal joints during walk- 
ing, soon becomes fixed. Consequently, even when standing, 
the center of gravity falls well to the inner side of the weight- 
bearing area producing strain along the medial side of the foot 
in the calcaneoscaphoid or “spring” ligament, along the inner 
side of the ankle, and even on the inner side of the knee. The 
thighs roll inward and the extreme flatfooted posture results. 

Examination. — ^The examination must be systematic and 
complete. The history should note any foot symptoms present 
before or after the onset of arthritis. Weak or pronated feet 
are more apt to be the site of arthritic changes than normal 
ones. Arthritic foot pain can usually be differentiated from 
that due to ordinary foot strain. The latter tj^pe is directly 
related to the amount of standing and walking done by the 
patient, and is not usually troublesome at night or upon arising 
in the morning. Arthritic pain may come on at any time and 
is often affected by weather changes. Also there may be con- 
siderable stiffness which can be worked out by moderate 
acti\ity. 


The patient should be examined standing and walking, not- 
ing posture and gait, especially the alignment of the legs in 
respect to the weight-bearing areas of the feet. All deformities 
should be carefully noted and the range of motion measured 
'n the ankle, subastragalar, midtarsal, and toe joints. Rarely 
are all the joints of the foot involved at one time and treat- 
ment should be directed toward those especally affected The 
amount of pain associated with each motion* is of more im 
porlance than the actual range. The entire foot and leg should 
palpated for tender points and painful areas and th 
presence of calluses, corns, plantar warts or Sed i 
orniiiie^; noted. Painful hallux rigidus, dorsal di^l 
'he second toe. and localized tender ar;a?in hJ 
foot can be easily overlooked. The circulation of ^ 
may be judged by the color, temperature and n 
orsahs pedis and posterior tibial arteries ®^f'on of the 

' ^he presence of 
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varicose veins or uicers should be noted. Anteroposterior and 
lateral roentgenograms are usually indicated. 

Differential Diagnosis.— Every effort should be made to 
evaluate all the symptoms and analyze the foot pain to de- 
termine whether it is due to pressure, strain, or inflammation, 
and whether alterations in the general or local circulation are 
contributory factors. The success of any treatment depends 
entirely upon the correctness of this analysis. Specific dis- 
eases which produce foot symptoms must be considered. 
Syphilis, diabetes, and arteriosclerosis frequently cause foot 



Fijr. — Nc^jlcctcd arthritic feci, Equinovarus right. Equinocavovalgns left 

Fived deformities of toes Glossy tender skin 


pain. Bone tumors, tuberculosis, spurs of the os calcis, march 
foot, Freiberg’s disease of the second metatarsal head, disloca- 
tions of the toes, and gout, can usually be demonstrated in 
roentgenograms or ruled out by appropriate laboratory ex- 
aminations. 

Treatment. — In the treatment of the arthritic foot the 
main objects are to relieve pain, prevent deformity, and if 
possible preserve motion. Simple methods of protection, sup- 
port, and active e.xercise are of much greater value than all of 
the diverse medical and physical treatments which enjoy 
periodic popularity. If the probability of residual stiffness is 
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kept in mind, disabling deformities can be prevented. Ankylo- 
sis, if it occurs, need not be in a position which makes the foot 
useless as a weight-bearing organ (Figs. 133, 134). 

In the acute and subacute stages rest is essential. Weight- 
bearing should be entirely forbidden and the foot should be 
supported in a neutral position. A firm pillow between the end 
of the bed and the soles of the feet, and a cradle over them 
to eliminate pressure of the bed clothes, may be sufficient to 
relieve pain and prevent foot drop. Carefully fitted and 
bivalved plasters can be prepared, but these should be removed 
daily to avoid undue stiffness. A simple posterior ware splint 
is a very satisfactory foot support to prevent equinus (Fig. 



Fip. 134. — Claw toes and ankylosis vnih deformity caused by infectious arthritis 


1^5, 1 ). If there is a tendency toward claw toe deformity one 
can fit a special sandal with holes through the sole so that each 
aftected toe may be strapped down against it (Fig. 135 2) 
Compresses, local heat, baking, or diathermy often give con 
s'derable s\Tnptomatic relief. The prevention of foot de 
ormities is much simpler than their correction and is of vital 
•niportance if the patient is ever to walk agin. 

As recover^' progresses, nonweight-bearing exercise. .t.n, m 
mstuuted before the patient attempts to staS S 
planned to restore mobilitv as much as possible a 
nicies which have usually under ^'elop 

ThoM- exercises should systematicallv move all tli ^ ^ 

001 and force all the muscles to function Tn ^ the 

• Inversion and toe 
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flexion exercises are particularly important as eversion and claw 
toes are the deformities most apt to develop. 




Fig. 135. — Methods of preventing deformitv' and refieving strain J, Os 
good posterior splint; 3, clau' toe sandal; 3, inversion strapping; 4. pads for 
metatarsal or scaphoid regions; 5. sponge rubber for painful heels; 6, elastic 
metatarsal support. 7. metatarsal bar; S, Thomas heel, 9. outside iron and 
T strap. 


^^'hen the patient is allowed to stand, adhesive strapping 
for support and correction of pronation is u.sually verj' helpful 
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(Fig. 135, 3). Appropriate felt pads beneath the scaphoid 
bones or behind the metatarsal heads may be used to distribute 
the weight more evenly upon the sole of the foot (Fig. 135, 4). 
Elastic metatarsal straps with a metatarsal pad give welcome 
support and prevent spreading of the forefoot (Fig. 135, 6). 
Sponge rubber or dug-out heels are useful if the tuberosity of 
the os calcis is sensitive (Fig. 135, 5). A corn plaster or cut- 
out felt pad should be used to protect any painful bony promi- 
nence. If the metatarsal heads are tender, or the toes stiff and 
painful, a large metatarsal bar often gives great relief (Fig. 
135, 7). Foot plates of various types can be fitted, but great 
care must be used in their design and they should be adjusted 
frequently. Molded leather supports are usually tolerated 
better than those made of metal. For a weak arthritic foot 
with pain in the scaphoid region or along the inner side of the 
leg, a well-wedged Thomas heel with an outside iron and an 
inside T strap is probably the best type of support (Fig. 
135, 8, 9). 

It must be understood that all of these conservative 
measures relieve sensitive and weak feet from pressure and 
strain, but cannot be expected to correct deformity. As the 
patient improves, exercises should be increasingly stressed, and 
when all signs of acute inflammation have subsided, motion 
can be encouraged by daily passive stretching of all the joints 
of the foot. 


Operative Treatment.— Operative treatment should rarely 
be necessary unless conservative methods have been neglected 
No operation should be attempted until the arthritic process is 
inactive. The safest and often the best way of correcting an 
arthntic deformity is by gentle stretching and application of 
piaster, repeated at short intervals. Stiffness is not over- 
come by this method, but, in the foot, a good weight-bearing 
position IS more important than free motion. There is akn !■>.« 
advantage that this stretching may be done even durin. n 
acute stage of the disease. 

li gradual correction is not feasible or has failprf tv.„ • 
alion under an anesthetic mav be indicated To hp’ ff 
must be followed by prolonged and carltyl 
treatment and should never be attempted i 
all acute stmiptoms have subsided 

'■M. ^itnough serious de- 
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formities may be corrected in this way, normal mobility is not 
usually regained. 

Subcutaneous tenotomies of the extensor and flexor tendons 
of the toes and capsulotomies of the metatarsophalangeal joints 
will sometimes aid in the correction of deformed toes. Severe 



Fig. 1J6. — The operative correction of arthritic feet 

/l-l. Hallus v^algus and hallux rigidus (bunion) 

B-1, HemiphaJangectomy and exostosectomy 
A -2, Dorsal dislocation of second toe. 

B'2. Excision of head of second metatarsal 
Hammer toe with painful corn. 

.F-3. Excision of corn. Fusion of interphalangcal joint (spiking operation) 
^-4. Painful hammer toe with pressure on toenail. 

^-4. Terminal Syme amputation removing toenail and distal phalan.x 
.4-5. Claw toe projecting dorsally. 

B-S. Excision of pro.ximaJ phalanx 


claw toe, especially if there is dorsal dislocation at the meta- 
tarsophalangeal joint, can often be completely and easily cor- 
rected by excising the entire pro.ximal phalanx which usually 
projects upward. This “filleting” operation permits the re- 
maining bones to drop plantarward and the toe to assume a 
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normal position (Fig. 136, 5). The period of convalescence is 
very short and no immobilization is necessary. 

Hammer toe may be corrected by excision of the corn and 
arthrodesis of the deformed joint (Fig. 136, 3). However, it is 
often advisable to remove enough bone to allow free motion, 
as arthrodesis in good position requires very prolonged and 
careful splinting and adds one more stiff joint to an already 
too rigid foot. In most operations upon the forefoot one should 
remove bone freely and soft tissue sparingly or not at all. 

Any metatarsal head which becomes too prominent and 
bears an undue portion of the bodj'^ weight should be cleanly 
excised through a dorsal incision, allowing the weight to be 
distributed equally to the other metatarsal heads (Fig. 136, 2). 

Corns and calluses require continued protection against 
pressure, or an operation correcting the bony abnormality 
which causes the pressure (Fig. 136, 3). 

A painful deformity of the distal phalanx of a toe with 
pressure upon the nail may be easily corrected by a terminal 
Syme amputation removing the nail and distal phalanx (Fig. 
136,4). 


Hallux valgus and hallux rigidus are very common in ar- 
thritic feet. Removal of the exostoses from the metatarsal 
head and excision of the proximal one half of the proximal 
phalanx usually corrects the deformity. The sesamoid bones 
and the weight-bearing area of the first metatarsal head should 
be avoided if possible, and an hour-glass constriction formed 
between the metatarsal head and the remainder of the phalanx 
to insure free mobility (Fig. 136, 1). 

Amputation of one or even all the toes may be indicated if 
deformities are severe and the feet very painful. 

Equinus, ca\ms, varus, and valgus deformities may require 
-''Ubastragalar, midtarsal, or even ankle arthrodesis with the 
removal of appropriate bone wedges. The foot should be re- 
a igned beneath the leg with a large smooth weight-bearing 

elim ground. Painful motion should be 

hmmated from weight-bearing joints by arthrodesis and fm 
nonweight-bearing joints by rride excision. ’ ^ 

irtK numerous problems in the treatment nf 

h r\’hich defy solution, the prevention nr 
0 painful foot deformities can be accomplished. 
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FDBROSITIS 

In the arthritis clinic of the Hospital for the Ruptured and 
Crippled, New York City, we have had 900 admissions in the 
past two years. In a careful chart analysis of these cases we 
nnd a total^ of 262 patients who have as their presenting 
sjTOptom pain in or about the joints with no external evidences 
0 joint pathology such as swelling, redness, fluid, muscular 
a rop y or deformity. On roentgenologic examination of the 
joints involved we find no evidence of bony pathology. Yet 

spvpr They have severe pain, frequently 

ere enough to prevent them from working or obtaining 

Sf 267 ^ stiffness and disability. Of this group 

oTK^Pi f I ° hundred and thirty-four dated the 

mitted tn ^ u 5"^ "^"'^.'"bered that these patients were ad- 
"hich could" y^^ presented complaints 

f 'Vere dealing n1,h 4el ifd “ ‘ 

S?!;- f thSe palieitetT" 

and for want of a better term wp^<;L=,u • ®^g''^gated 

of Bbrositis, Of all the enUfc Iromed “ 100 , as 

I'h-ttv' disease. fibrosMs P^esenSfft.*’’' 

There are some physicians who dew P«- 

aeny that fibrositis is 
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a clinical entity; others claim it the most important and the 
most widespread of all the rheumatoid diseases. 

Much confusion attends the etiology, pathogenesis and 
classification of fibrositis. In a discussion on fibrositis last 
year Dr. Philip Hench made the following remarks: “If gout 
in America is a forgotten disease, fibrositis is an unknown dis- 
ease, at least it is not known by that name. The disease is 
very widespread both in England and America, but very little 
is written about it in this country and the term fibrositis is 
practically unrecognized here.” 

Fibrositis, as the term indicates, is an inflammatory reac- 
tion of the fibrous tissue of the body. The term is well chosen 
and is based on the pathology of the disease. Frequently 
fibrositis is incorrectly used interchangeably with myositis but 
true myositis is uncommon. We are of course not including 
such diseases as myositis ossificans, tropical myositis, gonor- 
rheal or syphilitic myositis or progressive myositis fibrosa or 
acute suppurative myositis. What the general practitioner 
terms as myositis or muscular rheumatism is in reality an in- 
volvement of the interstitial muscle tissue rather than the 
muscle parenchyma. 

Fibrositis is a disease which is just as important as any 
other of the rheumatoid group. Patients with this ailment 
suffer just as acutely, are just as disabled, present the same 
financial problem as do those suffering with any of the other 
arthritides. It is important that our concept of fibrositis be 
clarified since so many of these patients are labeled as arthritics, 
with all the dread which such a diagnosis produces in their 
minds. So frequently doctors are prone to label these patients 
neurotics or psychotics because they cannot find any e.xternal 
evidence of pathology in the joints and no laboratory tests to 
support any other diagnosis. 

This disease was originally described by Jaccoud as “rhu- 
matisme chronique fibreux.” Its present usage dates from the 
introduction of the term by Gowers in 1904 and by Stockman 
in 1933 and 1934. Fibrositis may be roughly classified into 
3 groups: (1) primary'- fibrositis. the type which is the subject 
of discussion in this paper, which is an affection of fibrous 
tissue independent of pathology' elsewhere in the body; (2) 
symptomatic or secondary' fibrositis in which the changes in 
the interstitial tissues are secondary' to some more deep-seated 
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lesions such as rheumatoid arthritis, spondylitis, rheumatic 
fever, gonorrheal arthritis, trauma, etc., and (3) senile fibrosi- 
tis, representing the gradual fibrotic changes which take place 
in the later decades of life. 

Fibrous tissue exists everywhere in the body and since it 
is subject to inflammatory reactions wherever situated, the 
anatomic distribution of the disease is of course ■widespread 
and it may be classified according to location. 

First — panniculitis, that is, a fibrositis of the subcutaneous 
tissue which includes the areolar and adipose tissue. It is 
characterized by a loss of elasticity of the skin, which seems to 
be more adherent to the underlying tissue. Patients complain 
of a sense of chilliness and a diminution of sense of touch. 
Panniculitis is frequently painful. It is usually localized in the 
thighs or the back of the neck and occasionally it has a more 
'Widespread distribution. The most severe types of headache 
accompany cervical fibrositis. Telling considered it the most 
requently foimd type of chronic or intermittent headache, the 
our diagnostic features of which are persistency, thickening 
nape of the neck location and tenderness. The most intense 
aciache I ever encountered was due to cervical fibrositis. 
nair« treated for sinusitis, had had several 

all ^ ^ complete neurologic survey 

iCtTo „r“' ''' “ 

wa<; if i j surcease from her suffering. The nain 

toms physiotherapy relieved her of all symn- 

the conH? hhrositis involves the chest muscles it gives rise to 
"•hich caiT “pleurodynia” or intercostal fibrositis 

n rrairkr. 


■ -■u.cle .pas. „ rigidity, , ak'Sc^Sifol 
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abdominal disease, is usually absent in fibrositis and the pain, 
which is constant in abdominal disease, is intermittent in 
fibrositis. 

Second — intramuscular fibrositis (myositis or muscular 
rheumatism). In this group we must also include the inflam- 
matory reactions in the fascial planes as well as the interstitial 
tissue of the muscle. It must be kept in wind that the 
parenchyma of the muscle is not involved but only the in- 
terstitial tissue. Intramuscular fibrositis may be localized or 
diffuse. This condition is frequently termed myalgia, neuro- 
muscular pain, muscular rheumatism or myofascitis, and is 
characterized by pain on extremes of motion or intermittent 
subjective pain and muscle stiffness (jelling phenomenon). The 
pain may be persistent as in lumbago, may come on only with 
exercise or following strenuous work or may be intermittent. 
The pain here is localized, not at the joints but between them. 
Limitation of movement, if any exists, is produced solely by 
muscular stiffness rather than by pain or joint pathology. 

Third — periarticular fibrositis which involves the joint cap- 
sule. This type of fibrositis is characterized by stiffness and 
soreness of the joints particularly after long periods of rest or 
on arising in the morning. Pain may also be elicited by ab- 
normal stretching of the capsule. Tenderness is usually 
absent or fleeting in character. These symptoms are frequently 
transient in nature but occasionally persist. 

Fourth — bursal fibrositis or bursitis. Bursal fibrositis is 
quite common and is to be distinguished from bursitis which 
is accompanied by increase of fluid in the bursal sac. In bursal 
fibrositis there is not the definite limitation of motion character- 
istic of true bursitis. Pain is only present on extremes of mo- 
tion and tenderness is frequently absent. Calcification of the 
bursa is absent. 

Fifth — tendinous fibrositis, or tendinitis, is a condition 
which involves the fibrous tissue of the tendons, is uncommon 
and more frequently found as Dupuytren’s contracture. 

Sixth — perineural fibrositis or interstitial neuritis is fre- 
quently called neuritis which i? a misnomer. This generally 
affects the large nerves such as the brachial plc.xus and sciatic 
nerx'e. Sciatic fibrositis should be distinguished from a true 
sciatic neuritis. The fibrositic form' may be distinguished 
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from sciatica because in the former the pain is referred to the 
hamstring muscles and not the nerve trunk. In perineural 
fibrositis the pain follows the nerve distribution. There is no 
anesthesia or paresthesia over the area of distribution of the 
nerves. The pain of sciatic fibrositis is less severe and is con- 
fined to the muscles and is characterized by local soreness, 
tenseness and muscular stiffness. In brachial fibrositis there 
is tenderness over the brachial plexus above and below the 
clavicle and pain is elicited only with abduction of the arm. 

Etiology. — The etiology is of course unknown. In the 
analysis of our 262 patients we find that the disease has fre- 
quently followed chill, fatigue, trauma or chronic strain, infec- 
tion, nerimus exhaustion and very frequently follows influenza 
or respiratory infection. Focal infections were frequently 
found in many of these patients. Some authors stress the 
importance of chilling or climatic change. Others emphasize 
the importance of focal infection, metabolic disorders, intes- 
tinal toxemia and allergy. There is as much confusion with 
respect to the etiolog^^ of fibrositis as there is in chronic arthri- 
tis. It is quite possible that any or all of these factors may 
act as etiologic or precipitating factors in the production of 
this disease. 


Pathology. — ^Here again we are beset with many difficulties 
for the simple reason that patients object strenuously to 
biopsies. Slocumb describes the pathology as follows: “In 
stage one there is an inflammatory serofibrinous exudate of low 
grade with proliferating fibrositis and newly formed blood ves- 
sels. In stage two, if the inflammatory process is more severe 
and of longer duration, indurated, local, tender, thickened tissue 
or frank, gross, subcutaneous nodules may be produced. They 
may become firm and in them may be found dense inflamma- 
toq' hrqjerplasia of fibrous tissue, thickened blood vessels anrl 
m amed ner\^e fibrils. There is no leukocytic reaction. In 
tanfn 1 inflammatorjr activity has passed spon- 

di^annS; treatment, some indurations may 

Fibrom * painless thickenings or nodules 

aftor. r contractures, capsular thickenings mav 

^hect such joints as the shoulders and palms.” ® ^ 

>» nodule. 

of patients these fibrositic nodules were con- 
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spicuous by their relative infrequency. When present they 
were usually very deep-seated and would have presented diffi- 
culties for their surgical removal. A more frequent finding was 
a generalized solidness or spasticity of the muscles involved. 
The fibrositic nodules vary in size from a “pea” to an “almond,” 
and are not to be confused with the subcutaneous nodules 
found in rheumatoid arthritis. Cyriax believed that these 
nodules were produced by small localized muscular contrac- 

DIFFERENTIAL DIAGNOSIS 


FibrosUis 

Limited to a definite area. 
Tenderness is a variable factor. 

Stiffness present or “jelling phenom- 
enon “ which disappears very quickly 
" after exerdse or movement. Very 
frequently the first symptom which 
the patient with fibrositis complains 
of is this “jelling” or stiffness of the 
joints after long periods of rest, 
such as sitting in a theater seat, 
playing bridge or on arising in the 
morning. 

Muscular atrophy rare. 

Synovial c.xudate never found. 

Pain elicited only on extremes of mo- 
tion, or any type of forced move- 
ment which produces tension of the 
capsule. 

Pain frequently relieved after moder- 
ate exerdse. 

Frequent remissions. 

Systemic manifestations arc uncom- 
mon. 

Capsular thickening may he present. 
High sedimentation rate and second- 
d:ry anemia rare. 

No rocntpcnolopc cndence of bony 
involvement. 


Rheumatoid Arthritis 
The rule is polyarticular involvement. 
Tenderness frequently outstanding 
symptom. 

Stiffness persists after motion or ex- 
ercise. 


Muscular atrophy quite common. 
Synovial c.xudate a frequent finding. 
Pain on motion of affected joint 
characteristic symptom. 

Painful following excrcLsc, 

Remissions uncommon. 

Systemic disease frequently attended 
by slight rise of temperature, 
of weight and appetite, sccondaO’ 
anemia and low blood prc.s.sure 
Capsular thickening may be pre.scnt 
High sedimentation rale and secon- 
dary anemia frequent occurrence 
Roentgenologic evidence of bony 
patholojr>' is the rule 


lions and that when nodules rapidly disappear under variou.- 
measures, it js the muscular contraction that disappear.^, leav- 
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ing a residual nodule too small to palpate. The importance of 
these fibrositic nodules is still undetermined and until more of 
these nodules and their adjacent tissue in various stages of the 
progression of the disease are examined, our judgment should 
be reserved. 

Prognosis. — ^The prognosis of fibrositis is good. It is the 
most tractable of all the rheumatic affections. Where the onset 
is acute, rapid cure is tire rule. In the more chronic cases care- 
ful treatment must of necessity be persisted in for longer 
periods of time. The prognosis of course depends on the 
etiologic factors encountered and on the general condition of 
the patient. Favorable results can only be obtained by the 
careful elimination of etiologic factors and persistence in using 
all the available methods of treatment. 

Treatment. — The treatment of course divides itself into 
two main groups, general and local. Rest is important in the 
relief of pain but should be confined only to the acute stage 
of the disease. Exercise should be gradually instituted. 
Patients suffering from fibrositis are affected by change of 
weather and it sometimes becomes important to change the 
climatic surroundings of such patients. Cold and dampness 
militate against recovery and a change to warmer, more pleas- 
ant surroundings is frequently advisable. Many of the cases 
of ‘arthritis” who are cured by trips to Florida or Arizona 
"ere probably not arthritis at all but really fibrositis. The 
complete change of environment is sometimes helpful in reliev- 
'og the patient of the stress and strain of his everyday existence. 

rugs are only of importance in the relief of pain and salicyl- 

cs are most frequently employed and should be administered 
n adequate doses. 


importance of vaccines in the treat- 
iniected ^ lipovaccine 

^e’sul . a mob?' . the best 

"•ilh phvric^wC ^/^O'^^bmauon of vaccine treatment 
u<ed for Vaccines in this connection are not 

i'-ti rsTo'cC.""" 

>'>0 one n.o. 

question of the importance of diet is still in a- 
or. think It of great importance, others think it plays 
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no role in the treatment of this disease. A well-balanced diet 
which provides for proper vitamin intake and regulated with 
respect to the patient’s body habitus is to be recommended. 

Gastro-intestinal Treatment . — ^Albee stresses the impor- 
tance of intestinal toxemia as an etiologic factor in fibrositis 
and strongly recommends the use of colonic, irrigations. May 
states that he is convinced that the most common cause of 
toxemia producing fibrositis comes from the gastro-intestinal 
tract. Where intestinal stasis or intestinal toxemia is present 
colonic irrigations have proved to be useful adjunctive therapy. 

Foci of infection when present should be removed if the 
patient’s condition warrants it. Spectacular results have been 
observed following the removal of obviously infected teeth or 
tonsils or by proper treatment of involved sinuses. Hunt re- 
ports 2 cases of fibrositis with Bacillus coli infection in the 
genito-urinary tract who recovered only when the urine be- 
came sterile. Focal infections in the appendix, gallbladder, 
cervix, tubes or prostate are considered to be less commonly 
involved although their importance is stressed by various 
writers. 

General Physical Therapy . — 'Vithere fibrositis is more or less 
generalized, cabinet baths prove useful. Hot Epsom salt baths 
are frequently recommended. General massage is important 
only in the stimulation of the general vasomotor system and the 
lymphatic circulation of the body. 

Local Measures . — There are many forms of local therapy 
and all of them are important. To rely on any one particular 
method of treatment invites failure. The object of course is 
to relieve pain and to stimulate the absorption of the infiltra- 
tion. The most frequently used method is diathermy; ultra- 
short-wave and the conventional diathermy are the generally 
accepted methods. These frequently increase the subjective 
pain temporarily but will usually bring about improvement. 
Histamine ionization, which is the use of galvanic ’current for 
the introduction of drugs into the tissues, is said to be of more 
value in the acute stages of this disease than in the chronic 
stages. IMacKenna claims it can completely cure the condi- 
tion. Infra-red radiation, especially to the smaller joints, is 
an excellent mode of therapy. Hydrotherapy is another ex- 
cellent adjunct to treatment and may be utilized in variou.= 
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forms, either total immersion, in specially preparer! ^ 

pools filled with warm water or whirlpool baths or ]ust not 
soaks, have proved efficacious. Contrast baths or .‘'fotch 
douches have also proved useful. Paraffin balh^ for the ex 
tremities frequently produce excellent results. In the pro 
cedure the arm or leg is immersed in molten paraffin at 
temperatures between 110" and 120° F. several time.- until a 
glovelike coating is produced. The extremity is then wrapped 
in a towel for twenty minutes, following which the paraffin is 
peeled off and gentle massage instituted. Use of the static cur- 
rent has fallen into disfavor and is seldom used in the treat- 
ment of fibrositis. 

The most important of the local measures is of course 
massage. This should be done gently at first, followed by 
more Ugorous massage as treatment progresses. It is im- 
portant that the movement of the joints be maintained by pas- 
sive motion from the onset. Vigorous massage will eliminate 
the muscle stiffness and frequently cause the disappearance of 
the fibrositic nodules. Such treatment will of course be painful 
and if the patient finds it difficult to relax his muscles suffi- 
ciently because of the pain, analgesics should be employed 
prior to the treatment and the preliminary baking should 
be prolonged. Massage, of course, should always be preceded 
by heat applied in some form. Massage never should be used 
in the acute phase. Heat should be applied without massage 
during the stage of effusion. 

Conclusions. — Fibrositis is a definite clinical entity, little 
understood or appreciated in this country. It is of frequent 
occurrence and is important from the standpoint of pain, dis- 
ability and financial loss to the patient. 

Etiologic factors are usually chill, trauma, fatigue and in- 
tecUon. 


Patholo^' IS represented by inflammatorj^ infiltration of 
hie interstitial tissues of the body. 

dc Jr!r clinical manifestations of fibrositis are 

oc>cnbed m detail. 

differential diagnosis is described in detail. 

or rolT^ abnormal labora 

U or roentgenologic data. 
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Treatment is divided into general and local therapy, a de- 
tailed description of which is found in the text. 

The prognosis is good. 
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A NOTE ON THE OCCURRENCE OF PSORIASIS IN 
RHEUMATOID ARTHRITIS* 

The association of psoriasis with chronic arthritis has long 
been a matter of clinical observation, especially among mem- 
bers of the French school of medicine. According to Garrod 
and Evans, Alibert, in 1822, was the first to recognize the 
occurrence of joint pains in psoriasis and since his time many 
observers have commented on the occurrence of these appar- 
ently diverse disease processes in the same patient. One 
variety of this symptom-complex has occasioned particular 
interest and has been designated by various terms such as 
psoriasis arthropatkica, arthropathia psoriatica, psoriasis ar- 
f iritica or psoriatic arthritis. By these terms there is generally 
understood a more or less severe form of chronic arthritis of 
e rheumatoid type associated with extensive psoriatic lesions. 
• any authors insist that these terms be restricted to cases ex- 
I Hing the following features: 

L The psoriatic lesions are atypical in character and dis- 
ution. The eruption is exudative in nature, associated with 
J'axy, translucent papules and large abundant scales. The 
lands and feet are frequently affected and there is a marked 
ency for the process to involve the nails. 

2. The onset of the psoriasis may precede, or coincide with 
u^ua?R arthritis but exacerbations of the one are 

other ' exacerbations and remissions of the 

Dc’Pinment ot ilcdidnc. College of Pbviidarn anri c 
Vnivermy. .nnd the Pre5b> teriai, Hospital. ' ^ 
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3, The arthritis is characteristically rheumatoid in type with 
the curious exception that the terminal interphalangeal joints 
of the hands and feet are frequently affected. 

Other observers believe that the term psoriasis arthro- 
pathica should not be so narrowly restricted and that it should 
include all cases of psoriasis and rheumatoid arthritis. There 
is general agreement that the assodation of psoriasis with 
osteo- (degenerative) arthritis is a pure chance phenomenon. 

We have had the opportunity of studying 19 cases of rheu- 
matoid arthritis in whom psoriatic lesions were present. Seven 
of these cases conformed to the requirements of psoriasis 
arthropathica in the narrower definition of the term. In 7 
others the psoriasis showed the atypical, exudative type of 
lesion but the arthritis was of the classical, rheumatoid variety. 
In the remaining 5 cases neither the psoriasis nor the arthritis 
showed any unusual features. 

Our observations lead us to question the advisability of 
restricting the term psoriasis arthropathica, or its synonyms, 
to those cases which show atypical manifestations of both dis- 
eases. It apppears that a certain number of cases of rheu- 
matoid arthritis develop psoriasis (actually less than 2 per 
cent) and that a certain number of psoriatics develop rheu- 
matoid arthritis. The occurrence of these two disease processes 
in one and the same patient is an interesting phenomenon and 
merits further study. 
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MASSAGE AND EXERCISES IN ARTHRITIS 

Many attempts have been made to find a specific remedy 
for arthritis. All of them have failed, as could be expected, 
because arthritis is not due to one etiology. However, in the 
control of arthritis we have certain principles that have been 
tned out for centuries, and are still used, while other remedies 
come and go. Ydierever arthritis is treated, massage and ex- 
erases have always occupied an important part in management 
of the arthritic patient. It is being used empirically by many, 
although we know fairly accurately the indications and the 
contraindications. Sir Robert Jones has said that the value of 
massage is too well established to require defense. Yet it 
cannot be denied that many of the ideas prevalent as to its 
methods of use are often vague,' and doctors who have made 
0 c ose enough study of the subject to give definite directions 
0 a technician are still fewer than they should be. The main 
actions of massage should be known to the doctor 
LiS practice of it must be left to properly 

revip? The physiology of massage may be briefly 

wed under mechanical action and rejiex action • onlv ttn 

former concerns us here. We may consider the mechanical 
ortion under three headings : rnecUanical 

1- Assistance to circulation of blood and lymnh Tho v 
» our body is the cell and the cell metabolis rSefann]!! 

H'- metabolism. The absorption into the cell^t? T 
mCf “>1 the discharge" 

tortuous in arthritis. The strokin 
'""V"'! help empty these and accelerate 

^^-=14 IS 09 " flow 
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through the capillaries. The same massage will help the return 
of lymph and prevent or relieve stasis. The mechanical action 
of massage on circulation is a pressure-suction action which 
helps the vasomotor system, and restores the proper balance 
in the cells. 

2. Massage helps to break up and absorb adhesions. If 
India ink is injected into the knee joints of a rabbit, and only 
one joint is massaged, we will find that the India ink will be 
absorbed readily in the joint which is massaged, while it will 
remain in the other joint. The invasion of a joint by arthritis 
will show congestion, productive inflammation, and connective 
tissue proliferation both in the joint and around it, resulting 
in a stiff joint. Massage will help to restore such a joint to 
normal after the acute onset. 

3. By alternating pressure and release we can restore the 
tone of muscular tissue, and the hollow viscera. This manipu- 
lation of skeletal muscle is well known, but the abdominal 
massage is not utilized as it should be. It is especially beneficial 
in bedridden patients. 

The technic of massage can be reviewed under stroking or 
effleurage, kneading or petrissage, and hacking or tapotement. 

The effleurage is a stroking movement of the palm of the 
hand sliding over the patient. We speak of superficial and 
deep stroking. The difference is in the force applied. The 
superficial stroking should be light, rhythmical, and unidirec- 
tional, following the venous flow; the actual stroke should be 
of the same length as the return stroke. Effleurage is used for 
the mechanical effect on the circulation. 

The kneading is done by the palmar surfaces of the hands, 
the heel of the hand, the thenar eminence, all the fingers or the 
thumb alone. The soft tissue is kneaded by circular motions. 
This hand movement is used to restore the normal balance of 
the soft tissue, and to help absorption. 

Tapotement is any hacking, beating, or clapping with the 
palmar surface of the hand, the ulnar surface of the fingers or 
hand, and by a loosely held fist. The main effect is stimula- 
tion to the muscular tissue, and the ner\’ous tissue. The well- 
trained technician will know how to combine these hand move- 
ments in individual treatment, the same as an artist blends 
his colors. 



MASSAGE AXD EXERCISES IN' ARTHRITIS 


i8u 


We may set certain rules for the patient undergoing mas- 
sage. He should alwaj^s lie down, undressed, well supported 
and relaxed. Massage should not be given when the circula- 
tion is needed to take care of the digestion. Stimulative treat- 
ments should be given in the forenoon, recuperative or sedative 
treatments in the afternoon or evening. The skin of the patient 
should be clean and warm. 

The rules for the technician include cleanliness and neat- 
ness in appearance. The hands should be warm and dry. 
Intelligence is more important than strength. Exercises are 
usually included in the treatment, so that the technician should 
be well trained in exercises as well as massage. I am in a 
position to meet more technicians than probably any one in 
the country, and it is a sad reflection on the credulity of the 
medical profession to read their letters of recommendation for 
masseurs who have the most inferior training, or no training 


Massage is often associated with various medications, which 
nave been credited with beneficial action in arthritis. ' How- 
e'er, any absorption of medication through the skin is ques- 
(lonable. Mhat is needed, therefore, is only a lubricant. These 
are of two mam groups, the fatty acid and the powder. Most 
n '^‘fhments are in the fatty acid group. These should be 
se on drj', hairless skin, and for local treatments. The 
Po'\ er, such as talcum, should be used on moist or hairy skin 
• " or general treatments. Both ointments and powders can 
^med ™;a. volatile oils. b„, these are of olfactorv benS" 
rather than therapeutic value. 

II -..^1) ^^^^^T'cal patient with rheunratoid arthritis we deal 
> a \ ^^^th an individual who is below par generally has 

C ‘r ““ The treatmenf shooM the “ 

" ten cootronted vdth unbalanced muscle erouns 1= , "" 

heginning contracture and defoZ, °u 

"’'■inctd musrle groups, stimulating ma^gf^o^r/Sf ^ 
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on the elongated muscles and relaxing massage on the shortened 
muscles. 

In osteo-arthritis the patient is often overweight, and 
general massage is given to counteract the inactivity. The 
local massage can be given directly to the joint, and can be 
more vigorous than that given in rheumatoid arthritis. 

Osteo-arthritis so commonly involving the fingers can be 
successfully treated with paraffin dips preceding massage. 
Ordinary laboratory paraffin is used, which melts at 150° F. 
Let it cool to 130° F., then have the patient dip his hands into 
the paraffin a dozen times, cover them with a towel for fifteen 
minutes, then massage each finger individually. This prepara- 
tion for massage by paraffin can be used on any joint of the 
body, and when dipping is not feasible we apply it by means 
of a brush. Preliminary heat for the whole body, however, 
is best done by a heat tent, /. e., a tent made of a sheet, con- 
taining a lamp, is arranged over the patient. 

The prescription of massage in the management of the 
arthritic patient should be for a specific purpose. It should 
state whether general massage is desired as a tonic for the 
patient, or as a remedy for inactivity. If local massage is 
indicated for an atrophied muscle group or to promote absorp- 
tion in a given joint, I believe that better results could be 
obtained if the doctors were more discriminating in their 
prescription of massage in the management of the arthritic 
patient. 

EXERCISES IN ARTHRITIS 

The symptoms that will bring most arthritic patients to 
seek medical advice are pain and stiffnes.s. The pain is usually 
associated with motion in a damaged joint; this will result in 
stiffness, later deformitj-. The question of rest versus exercises 
in the treatment of arthritis has always been difficult to answer. 

It is evident that we must rest an acute arthritic joint, but 
when should the rest stop and movements be started? In a 
general way I believe that it is safe to say that the sensation 
of pain is given us for a protective pur[)Ose. and therefore any- 
thing producing pain should be contraindicated However, 
this must be modified, or half the human race would go to bed 
and remain there. The painful sen-ation from the joint surface 
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itself can be used as a criterion for activity in a joint, but the 
stiffness from the muscles, ligaments, and capsule should be 

differentiated from true joint pain. 

We may simplify the discussion of exercises if we consider 

them under these three headings ; 

L Body mechanics reconstruction. 

2. Local active exercises. 

3. Passive manipulations. 

Body Mechanics Reconstruction. — It is impossible to 
classify arthritis into definite groups, but we are all conscious 
of certain types which we recognize as the rheumatoid or osteo- 
arthritic variation. These types are not inclusive, nor are they 
always pure. However, they do serve to direct our attention 
to arthritis as a disease not of the joints alone, but as a wide- 
spread disorder of the whole body machine. 

Body mechanics is the function of all the parts that make 
up the human body. It deals with the skeleton, the muscular 
sj'stem, the nervous, gastro-intestinal, circulatory, respiratory, 
renal and endocrine systems. WTien we study the arthritic 
patient from the point of view of body mechanics, we may easily 
differentiate between the rheumatoid type and the osteo- 
arthritic tj^e. 

Rheumatoid arthritis is usually found in the slender an- 
atomic tipe of person between the ages of twenty and forty. 
The body as a whole sags. The head sags, the back, the chest, 
me shoulders, abdomen, knees and feet all sag. This outside 
appearance of failure corresponds to the actual failure of the 
udy to do its work as shown by underweight, weakness and 
Jocular atrophy, low vital capacity, and low basal metabolism. 

c inefficiency of the circulation shows itself in low blood 
Pr^sure, secondary anemia and subnormal temperature. It is 
‘dent that the organs and viscera responsible for these func- 
lons are working under great disadvantage, and the body as a 
orgauismr""'^ ^ decreased resistance to invading micro- 


The correction of such faulty body mechanics nresentc 

urn" align the skeleton t 

cer\-' ^ The head must be so balanced on rK 

respiration is unobstructed thf. • 
hea. . the. is „o sagS.^’ £ 
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fascia which helps to support the diaphragm and the abdominal 
viscera. This is done by carrying the chin in. The spine will 
show either an increase or decrease in the normal curves, and 
this should be readjusted by postural instruction in having the 
patient maintain the corrected alignment for longer and longer 
periods until it becomes no effort at all. The shoulders should 
be carried low and the thorax high. A very important point 
in the skeletal correction is the pivot point between the spine 
and pelvis. The lumbosacral angle is often increased, tilting 
the pelvis forward, thereby straining the ligaments in the 
lumbar region and permitting the viscera to spill over the brim 
of the pelvis pressing against the lower abdominal muscles. 
Here we should attempt to bring the sacrum under the fifth 
lumbar vertebrae in good weight-bearing position. 

If a line is drawn from the mastoid process, the acromial 
process, through the greater trochanter and external malleolus 
in the standing position, this line should be straight. When a 
plumb line falls through the middle of the patella and the 
second toe, we have the proper weight bearing on the lower 
extremities. To maintain this proper weight bearing on the 
feet is most important in order to prevent damage to cartilages 
of feet and knees, hips and lower spine. 

The skeleton is dependent on the muscular support. In 
normal conditions there is a perfect balance between the an- 
tagonistic muscle groups. The head is balanced by the neck 
muscles which act as gu\' ropes; the shoulder girdle is balanced 
in the horizontal plane by the pectoral and the trapezius 
muscles; the lumbosacral angle is maintained by the abdominal 
muscles and rectus femoris in front, and the gluteus maximus 
and hamstrings in back. We find the same muscle balance 
between the quadriceps and hamstrings responsible for the con- 
trol of the knee. In the foot we must have balance between 
the flexors and the extensors, the invertors and evertors in order 
to maintain the proper weight bearing and locomotion. When 
this balance is disturbed we set up abnormal stre.s.s, strain and 
pressure on the corresponding joint cartilage> and ligament.^. 
This sets the stage for an arthritic invasion of the joints. 

The heart and the diaphragm are of great importance in the 
analysis of bod\' mechanics. The function of the diaphragm 
is not only a respirator}' one, it also ha.- a definite effect on the 
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thoracic and abdominal veins. The lengthening and shorten- 
ing of the veins attached to the diaphragm is important in the 
pumping of the venous circulation. The position and the ex- 
cursion of the diaphragm can be analyzed by .r-ray or fluor- 
oscopic examinations. By diaphragmatic exercises we can 
improve the excursion of the diaphragm and secondarilv help 
the circulation. 

A vital capacity study of patients with rheumatoid arthritis 
showed a persistent low percentage of normal. The average 
vntal capacity in a group of 50 patients was about 25 per cent 
less ftan normal. This vital capacity was calculated from the 
eight and weight, which gives the body surface. This bodv 
!!! spirometer readings gives you the vital capacitv 

in a capacity is what you might expect 

ropped chest. This sagging of the thorax is import 

mS thT' '' attachment of the respirator^• 

gether thnT^ are brought closer to- 

-ctaics 

»bly in' consider- 

hie displacemLt T recognize certain limits to 

ir7 

« aW„ L cu 'te ab- 

"■ah a tendency tn common in the heavy-set inH- 
aiU'^cnlar H ? ^ overweight, high blood nr^ ^ individual 

laid actjf!:‘^l°Pinent. He smarts with l.od u?’ 

•non Pasture ^^‘^anics 

Joints The arthri& Jhan. ^ 

^^^ess and bearing a^d^'" in 
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than infection. Exercises in the management of osteo-arthritis 
are based on a correction of faulty body mechanics and in addi- 
tion general exercises for the maintenance of muscular tone 
and the reduction of weight. This type of patient should be 
kept active and especially encouraged in exercises without com- 
plete weight bearing such as swimming, horseback riding, etc. 

From this very brief review of types of arthritis, we might 
suspect that body mechanics play a very important part in 
both the production and the treatment of chronic rheumatism. 

Local Active Exercises. — Although arthritis is mainly an 
involvement of the articulations, the interrelation between the 
joints and the muscles responsible for the joint action is such 
that one cannot be disturbed without affecting the other. 
While our therapeutic efforts are focused on the joints them- 
selves, we cannot afford to neglect the muscles. An inactive 
joint will produce inactive muscles which will lead to disuse 
atrophy. This atrophy affects the muscles in various degrees 
and in a general way we may say that the extensors and ab- 
ductors will atrophy sooner than the corresponding flexors and 
adductors. This will lead to unbalance of muscles and- result 
in contraction deformities. 

As an example we may consider the knee joint. The 
leverage, muscle power and phylogenesis are all in favor of 
the flexors. It is a common experience that the quadriceps 
atrophies readily, and it is therefore important to start the pa- 
tient early on quadriceps exercises. This contraction-relaxa- 
tion of the quadriceps can be performed without moving the 
knee joint, and should be done at least two minutes every hour. 
This simple exercise will maintain the tone of the quadriceps, 
prevent atrophy and counteract flexion contraction. The same 
is true of the extensors of the ankle and toes, the extensors and 
abductors of the hip. and corresponding muscle groups in the 
upper extremities. 

The characteristic deformities of the hand and fingers in 
chronic rheumatoid arthritis have always been accepted with 
resignation* by patients as well as by the medical profession. 
The UqDical deformity in rheumatoid arthritis is due to dis- 
use, which produces an unbalancing of the muscular pull. This 
results in flexion deformity in the metacarpophalangeal joints 
and terminal intcrphalangeal joints, and extension deformity 
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in the first interphalangeal joints. To prevent this we must 
supply adequate circulation by means of paraffin dips and some 
form of activity for the fingers. These exercises should take 
the form of gentle continuous movements such as you get in 
knitting, piano pla\dng, and tjqiewriting. I still have to see 
the typical finger deformity in an arthritic patient who has had 
to keep her fingers active during the major part of the day. 

Passive Manipulations. — ^Passive stretchings of arthritic 
joints are used much less today than in former years. How- 
ever, they have been used for so many years that they must 
have something to recommend them. It is probably a ques- 
tion of selecting the proper' cases. We all recognize that a 
joint with arthritic pathology often shows periarticular fibro- 
sitis and muscular spasm. The ideal condition for manipula- 
tions is slight change in the joint and marked periarticular 
involvement. This is found in both rheumatoid arthritis and 
osteo-arthritis in subacute and chronic stages. 

Two principles underlie these passive manipulations. The 
first one is that the joint surfaces should be separated, or 
maximum traction should be exerted on the joint. The second 
one is that the motions undertaken should be based on the 
normal kinesiology of the joint in question. The first point is 
illustrated in the manipulation of a shoulder. The patient is 
in a sitting position, and the manipulator places his knee in 
the axilla, thereby exerting traction in the shoulder joint. 
Prom this position the shoulder is carried through flexion, ex- 
tension, abduction, adduction, external and internal rotation. 

The second point is shown in the manipulation of the ankle 
and foot. The patient lies on his back with the leg under 
treatment abducted in such a way that the manipulator, stand- 
ing inside the flexed knee, can exert countertraction against the 
ingh with his body, and actual traction on the foot with both 
forof^ . grasps the heel, the other hand grasps the 

mot inn • ™^j^alntalmng traction we go through normal 
ioint ihrmSt the astragalocalcaneal 

nietalalZr- f tarsometatarsal joints, the intra- 

joints ’ metatarsophalangeal and interphalangeal 

Tln^ U-pe of manipulation under traction is easior nn fUn 
P'- ^lian the old method of forced stretchil^gTpre^sir: 
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against the joint. If a hip joint is to be manipulated, have 
patient on back, grasp the extended leg by the ankle, lean back- 
ward and use your weight for traction, while you go through 
the hip motions. This applies to all joints of the body. Such 
manipulations may produce temporary pain, but should not 
cause a sleepless night, or discomfort the next day. Often the 
patient experiences a sensation of better control of the joint 
and less apprehension of defeat in the function of a joint. 

We may summarize our ideas on massage and exercises in 
arthritis by saying that these two valuable agents are of great 
importance in the management of the arthritic patient. We 
may go further and say that they are indispensable in arthritic 
therapeutics. They are not specific remedies, but are com- 
plementary agents to every treatment that is being used in 
arthritis. Instead of leaving the prescription of massage and 
exercises to the gambling instinct of the technician, it would 
undoubtedly benefit the patient if the doctors were familiar 
vsdth the physiologic action of these agents, and were able to 
prescribe them for his patient for a definite purpose. 
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ELECTROTHERAPY IN CHRONIC ARTHRITIS 


It is the present consensus of opinion that chronic arthri- 
tis is a “constitutional” disease with local changes in the joints 
as well as disturbances in the circulation of the skin and in 
general metabolism. In some cases a primary focus of infec- 
tion may be responsible for supplying the stimulus for the 
systemic and local changes. Physical agents offer a wide range 
of potent measures for influencing the general condition — the 
ocus of infection, the changes in the joints and also for reliev- 
■ng local and general pain and safeguarding and restoring 


The principal physical measures in the treatment of chronic 
arthritis are heat, massage and exercise; in addition, certain 
un enrritation measures. The various forms of these meas- 
ih? ^'■0 considered in different sections of this symposium and 
tnr is to be confined to the consideration of elec- 

^eparatm practice one cannot 

standpolt of Z ' measures are important from the 

^elves^Tn practitioner because they lend them- 

valuable they are also 

^ for properly super\^ised home treatment. 

Enoicv xn th. Trhax^nt or CHRON.C Art^s 
General or systemic measures: 

Larne radiant heating units. 

Electric light cabinets. 

Galvanic baths. 
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(B) Local measures: 

Luminous heat and infra-red radiation. 
Diathermy and short-wave diathermy. 
High frequency sparking (Oudin current). 
The galvanic current. 

Ionization ^\ith vasodilating drugs. 

The static wave current. 

Low tension wave currents. 


Electrical Heat. — Thermal measures are potent agents in 
influencing circulation and metabolism. In rheumatic arthritis 
the heat-regulating apparatus is disturbed and the circulation 
is out of order, as manifested by its variations in the skin and 
extremities, especially the fingers and toes. Other parts of the 
body, especially the organs of the abdomen, which are not 
accessible to observation undoubtedly are the seat of the same 
variations. The vasomotor control is unstable. The basal 
metabolic rate is changed and the blood pressure is low. Sys- 
temic heating therapy in all forms of chronic arthritis results in 
the acceleration of the pulse rate, a general vasodilation in the 
skin; the circulating blood volume is increased, while the 
alveolar carbon dioxide tension and the alkalinity of the blood 
show a decrease. Metabolism always shows a considerable 
increase on any rise of body temperature; according to the 
temperature law of Van’t Hoff, for every rise of 10^ C. the 
rate of oxidation is increased two and one-half times. 

The clinical object of systemic heating therapy is stimula- 
tion of the general circulation and the increase of body metab- 
olism; the local changes are only indirectly affected, yet in many 
instances following general thermal treatment there is a de- 
crease of pain and swelling and functional improvement in the 
affected parts. Rheumatic exudations have been likened to 
smoldering foci of disease, and heat — properly used — often 
effects their resorption. 

For mild general heating in ph\'sician.s’ offices /ar^c in- 
candescent iamps or injra-red generators of 1000 to 1500 watts 
capacity maj’’ be applied for one-half hour or longer. Mild 
body heating may also be obtained from high frequency sources 
in the form of general diathermy, short-wave diathermy and in 
occasional instances autocondensation. Electric light cabinets 
are employed in the institutional treatment of arthritis; the 
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duration of each treatment is from eight to fifteen minutes, 
according to tire tolerance of the patient; it is usually followed 
by a tepid shower and a half-hour rest. 

Artificial fever treatment has found a fairly extensive 
clinical use during the past few years. General diathermy, 
short-wave diatlrermy in a condenser and electromagnetic field 
and heating boxes have been utilized to produce hyperpyrexia. 
The consensus of opinion is tlrat such treatments, although fre- 
quently very exhausting to arthritic patients, produce no other 
than temporary improvement in the general condition and the 
local symptoms. For this reason there seems to be little advan- 
tage of fever therapy in rheumatoid arthritis over the time- 
honored systematic use of mild general thermal measures. In 
acute and chronic arthritis due to gonorrheal infection, on the 
other hand, fever treatment has proved almost specific and is 
being now employed generally, if local treatment fails to clear 
op the affected joint. 

The selection of a systematic thermal measure must be made 
0 me basis of seasoned clinical experience and within the 
Its of the expected individual tolerance. No general heat- 

'ShoutTfi “stituted hi a haphazard way and 

naf’ mdications. Provision must be made for 

MbS measures should be 

^SL^„t,^rrare„f “““““ 

Local heat treatment has as its object the increa^P 1 t 

tho nw efficient heat application in iLp l 
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for one-half hour two or three times a day over the affected 
joints. Such heating should be followed by gentle stroking 
massage applied by a well-instructed member of the house- 
hold. Well-planned home treatments help to keep patients 
comfortable and allow the bridging of the time between office 
visits. 

Diathermy has become recognized in recent years as an 
efficient form of deep heating. Clinical experience has shown 
that especially in cases of osteo-arthritis localized in one or 
two of the larger joints or in the spine, diathermy will do more 
for local relief of pain, promotion of resorption and restoration 
of function than any other physical measure; it also lends 
itself easily to a combination with other measures. In the so 
frequent bilateral knee involvement of the osteo-arthritic type 
in middle-aged women diathermy combined with suitable rest 
will give complete relief in the great majority of cases. In 
traumatic arthritis, diathermy followed by massage or the static 
wave current is likewise the line of first attack. In gonorrheal 
arthritis diathermy may serve for the eradication of the focus 
of infection in the genital tract as well as for the treatment of 
joint changes. 

The newer method of short-wave diathermy has been shown 
to exert more penetrating heating effect and its technic is more 
simple; on the other hand its dosage regulation compared to 
diathermy is crude and there is a possibility of overheating 
deeper avascular structures. The clinical results with its appli- 
cation are the same as with diathermy. 

High frequency sparking (known as the Oudin current) 
has a well-defined use for mild counterirritation in fairly sub- 
acute arthritis involving several joints, also in diffuse pain of 
neuritic character. It should be employed following external 
heat treatment. In painful involvement of small finger joints 
the hot-air douche, produced by an ordinain- hot-air drier, 
affords usually a marked analgesic effect. 

Heliotherapy. — The beneficial effect of both natural and 
artificial light treatment in cases of tuberculous arthritis are 
well knorni. and is e.xplained almost entirely through the con- 
stitutional effects of the irradiation and of the other factors — 
elevation, mountain air. re.-t and relaxation. These factors 
also explain the good results in certain form.- of chronic arthri- 
tis following sojourns in heliotherapy resort.-.. The rationale 
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of light therapy may be based on three considerations: first, 
the tonic effects of radiation, especially in patients wnth as- 
thenic constitution and rheumatoid arthritis; second, the find- 
ings of many investigators tliat chemical, thermal and other 
insults” of the skin provoke or increase the defensive power 
of the body partly bj'^ a direct effect on improving immunit}^ 
and partly bjf stimulating the immunizing mechanism through 
the absorption of the products of tissue damage, for ultra- 
inolet irradiation, causing a varjdng degree of dermatitis, acts 
like foreign protein therapy; third, the direct thermal effect of 
the infra-red rays. 

Galvajiic Current and Ionization. — The time-honored 
go vflu/c current offers a useful adjunct in treatment of chronic 
the atrophic type. It brings about pro- 
nnged hyperemia of the skin and has some effect on the deeper 
circu ation by reflex or direct penetration. Good results have 
ti«!^ in the local treatment of joints where fibrous 

ic In? taken place. For therapeutic efficiency it 

be anni- amount of current as can be borne 

sessioL^^*^ ^ sufficiently long time, at least one-half hour 

Plover^^^^^” drugs has been extensively em- 
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plicable in affections of the joints of the hands and fingers. 
Histamine ionization brings about a more vigorous local reac- 
tion and seems to be preferable in rheumatic myositis and 
neuritis. 

Electrical Massage and Exercise. — The static wave cur- 
rent — when static apparatus is available — offers the best effect 
of a gentle, pleasant molecular massage and “decongestion.” 
■Whenever there is edema and marked stasis it can be reduced 
by the static wave current with less effort and trauma than 
hand massage. Static sparks applied around tense and spastic 
Joints aid their mobilizing; patients usually feel markedly 
limbered up after a series of well-placed sparks. 

In visceroptosis and sluggish bowel activity of arthritic 
patients, exercise of the abdominal muscles by voluntary work 
or by a low-tension wave current (the surging faradic or in- 
terrupted sinusoidal) may be indicated. Its systematic appli- 
cation aims to improve the tone of the musculature, peristalsis, 
the venous return from the abdomen to the heart and also 
glandular function. Electrical exercise of the large muscles of 
the extremities may aid in maintaining the tone and in pre- 
venting atrophy so frequent in the later stages of arthritis. It 
has been shown that muscular contractions of this kind partake 
more of the nature of massage than of active exercises and have 
the advantage of making fewer demands upon the cooperation 
or energy of the patient than exercise does. 

Scheme of Treatment. — The large number of electrical 
measures described constitute an invaluable aid in the consti- 
tutional therapy of chronic arthritis and are the mainstay of its 
local treatment. It is evident that all these measures must be 
employed in conjunction with a plan of general medical treat- 
ment. It must be emphasized again that in the routine manage- 
ment of arthritis one cannot separate electrical measures from 
other physical measures such as massage, exercise and the 
various forms of hydrotherapy. All these measures may be 
used in suitable combination or alternation. .A change of 
methods from time to time is desirable because any form of 
stimulus employed over a long period of time will lose some 
of its effect. In the following brief description of the scheme of 
treatment in the principal tv-pes of chronic arthritis, therefore, 
all available physical measures have been taken into con- 
sideration. 
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1. Osteo-arthritis . — The average patient with osteo-arthritis 
is usually a well-nourished individual after middle age; in its 
etiology trauma, overuse or metabolic factors are the most fre- 
quent causative factors and not infection; the joint changes 
affect fewer and larger joints. Early cases of this type can be 
given almost complete relief by suitable physical measures in 
conjunction with suitable dietetic regime and regulation of 
habits. Diathermy to the joints combined with massage or the 
static wave current is usually quite effective. In advanced 
cases or cases affecting several joints a course of careful 
general heating may be indicated; this may be done in the form 
of a stay at a hot spa. In cases complicated by synovitis the 
static wave current is valuable. 


_ 2. Rheumatoid Arthritis . — This form of the disease occurs 
w younger persons usually in poor stage of nutrition. Infec- 
on may play a role in its onset and it affects, as a rule, many 
o^e smaller joints. In this condition the entire range of 
vai able physical measures must be drawn upon to aid the 
^edical treatment. Mild general thermal treatment is 
beginning to aid general circulation. Early 

be iiMlS , exetcises, general as well as local are to 

local fwA correct posture and prevent deformities. For 
infra home, daily use of luminous or 

cise isa^ followed by gentle massage and active exer- 

vasodilating drugs is valuable 
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PHYSIOTHERAPY IN ARTHRITIS: HYDROTHERAPY 


Hvdrotheeapy is a comforting and widely accessible form 
of conductive heat that has been used for the pains in arthritis 
since years before anything was known about the disease. 
Cures or spas, where hydrotherapy was the main form of treat- 
ment, have been relief-giving and utilized all over Europe since 
time of the Romans. Mysterious powers have been claimed 
or different waters and it is barely possible that some of them, 
due to what is now known to be radio-activity, produce' more 
e ect than bland waters containing varying amounts of salts, 
ne spas frequented by rheumatic patients depend largely upon 
coi'fent for their accredited, varied effects. We know 
at these baths at European spas, combined with the regular 
'■^Ume, are beneficial for many cases of arthritis but it is a 
question what percentage of this benefit is derived from the 


In the United States our few well-known cures, such as 
Virginia, Hot Springs in Arkansas and Saratoga 
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P 3 • H hen they reallv wish to take treatment thev 
« go abroad, both for the trip and the sef ousntsf /I 
niosphere which makes them live up to the prescribed rpm ^ 
‘ to be regretted that the American curef are rnolf""' 
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bottom of crater lakes and hence has a high content of vol- 
canic ash, and because of its adhesiveness, can be used for mud 
packs. More radio-activity is accredited to this kind of mud 
than to others. Be that as it may, it is a moot question how 
much benefit is derived from any radio-activity either in mud 
or water. But this quality has a great sales attraction for the 
different spas. 

The hydrotherapy technic used at these cures is immersion 
for yarious lengths of time, with or without manipulation. In 
England it is usual to give exercises to a patient while immersed 
in the water and under-water douches are administered with 
the stream directed at the affected joint. Exercises under water 
undoubtedly are more beneficial than those on land because the 
limb floats and less muscular effort is needed. This has been 
brought out since attention has been directed to hydrogymnas- 
tics for the treatment of the paralytic. A great deal of work 
is being done on paralytics and it is hoped that eventually it 
will come about in this country that arthritics receive the bene- 
fit of hydrogymnastics. This kind of exercise in warm water 
helps to relieve the pain due to muscle spasticity. 

For the treatment of arthritis of tlie joints of the feet, ankle, 
hand and wrist, the whirlpool bath is particularly sedative. 
The original whirlpool bath was designed during the World 
War. In this, water was forced through a nozzle under pressure 
into a cylindrical tank and air was sucked in with it, making a 
strong stream of bubbles and giving a very delicate massage. 
Agitated water can be tolerated by the patient at a higher tem- 
perature than if it were still. The whirlpool bath also has been 
found to cause a more prolonged hyperemia of an extremity 
than any other method, including electrical treatments. 

The whirlpool bath, hydrogymnastics and the under-water 
douche without air are applicable for direct effect on specific 
joints. They are combined, as is being done by Currence in 
New York. He uses a tank for hydrogj'm nasties and with the 
Titus whirlpool agitator directs a stream of water toward the 
affected joint w’hile exercises are given. 

Arthritis is a constitutional as well as local condition and 
constitutional effects are easily obtained by all forms of hydro- 
therapy. Not only the general immersion baths are employed 
but patients frequently are put in foam or bubble baths. .A 
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foam bath, as the name implies, is a tub full of foam. This 
is generated by mixing a few drachms of a saponin solution 
with about 3 inches of water in the bottom of a tub. A long 
frame with perforated tubes in it is immersed in this water 
and air or oxj'gen are forced through this mixture to form the 
foam. With this apparatus a tub can be filled with foam in 
from ten to fifteen minutes. The patient then gets into the 
tub and is completely covered by the foam, which restricts 
radiation of the heat from the entire body. The foam 
Itself is also hot and great perspiration is induced with the 
natural elimination of toxins. These baths have a very seda- 
tive effect upon patients, especially if they are of the nervous 
tJTie. 


_ With the same rack placed in an ordinary bath tub filled 
water, air can be forced up through the water, giving a 
general massage with small bubbles to a patient’s entire body. 

ese bubbles may be of ordinary air from a pump, carbon 
uioxide or oxj^gen from tanks. 
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THE GENESIS AND TREATMENT OF EDEMA IN 
BRIGHT’S DISEASE 

Physicians in the eighteenth century knew that dropsy re- 
sulted from a number of causes. Apparently Blackall and 
Bright were the first to recognize its association with morbid 
changes in the kidneys. Bright’s associate Dr. Bostock wms, 
indeed, aware of the fact that the specific gravity of the serum 
'ws sharply reduced in certain patients in whom dropsy was 
observed.* He, associated the low specific gravity correctlv 
"itn loss of plasma albumin in the urine; but he did not 
rea ize that the dropsy was often causally related to the deficit 
n plasma proteins. It remained for Starling- to propose that 
^ e osmotic attraction for water by the plasma proteins was a 
orce of great importance in the maintenance of exchange of 

r stream and the interstitial fluids 
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THE NON-NEPHROTIC EDEMA OF THE ONSET OF ACUTE 

NEPHRITIS 

This edema occurs before plasma protein deficit develops.’ 
It exhibits characteristic predilection for the face and especially 
the eyelids. The ankles, feet, hands, scrotum and labia are 
usually involved less frequently and in the order named. It 
appears that this type of edema is due to increase in perme- 
ability of the capillary wall which allows the escape of protein 
into subcutaneous tissues. This extravascular protein exerts 
enough osmotic attraction to draw water from the blood plasma 
in sufficient quantities to be recognized as excess fluid in the 
tissues. Edema fluid from such patients, unlike that from 
patients with nephrotic edema, is rich in protein. The escape 
of proteins from the circulating plasma is evidence that the 
permeability of the capillaries is increased. 

The cause of the increase in capillary permeability is un- 
known. Most observers have suggested that it is toxic in origin 
chiefly for two reasons. It occurs usually closely associated 
with infection or an episode involving anaphylaxis. Its appear- 
ance resembles edema produced by injection of toxic sub- 
stances. 

The non-nephrotic edema of acute nephritis is transient, 
seldom lasting more than a few days or weeks. It causes the 
patient little discomfort and requires no treatment. However, 
it is important to recognize it chiefly for two reasons. It calls 
attention to a serious disease and it suggests that blood vessels 
other than those of the kidneys are involved in the morbid 
process. 

Often this edema is so transient or mild that it is not 
noticed by the patient. It may be present in the morning when 
the patient awakes and disappear as the day progresses. It 
is often dismissed by him as due to gastro-intestinal upset, 
fatigue or alcohol. The initial stage of Bright’s disease is often 
therefore overlooked and attention is called to the disease only 
after it has entered the chronic stage. Thus the non-nephrotic 
edema of acute nephritis may be viewed as an important danger 
signal, which in itself needs no treatment, but which urgently 
demands that the underlying disease of the kidneys and blood 
vessels receive attention. 
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NEPHROTIC EDEMA 

Edema due chiefly to abnormally low plasma proteins, so- 
called “nephrotic edema,” occurs during tlie course of both 
chronic hematuric nephritis and during nephrosis. Often^ the 
differential diagnosis between them is difficult or impossible. 
Hj'poproteinemic edema in the majority of adult patients, how- 
ever, is associated with hemorrhagic nephritis. 

Nephrotic edema is usually obvious and obstinate. In the 
so-called “preedematous stage” the skin feel doughy and lacks 
normal elasticity. When frank edema appears, it affects those 
parts of the body most subjected to the force of gravity. If 
the patient is up it will be most conspicuous in the ankles and 
legs, while if bedridden, the sacrum, scrotum, labia, back, face 
and arms are also involved. In some cases ascites is prominent. 

As the terminal phase of the disease approaches, the 
nephrodc edema may continue, but often the plasma proteins 
rise spontaneously and the edema disappears. This terminal 
“dry phase” is sometimes followed by edema due to cardiac 
failure. 


Causes of Nephrotic Edema.- — -A number of different fac- 
tors are responsible for the occurrence of nephrotic edema, the 
better understood and possibly more important among these 
being; (1) hypoproteinemia with consequent loss of osmotic 


attracdon of the plasma for water, (2) the hydropigenous 
effects of salt in the tissues. Most evidence” does not support 
the belief that the ionic excretory power of the kidneys in 
nephrotic padents is qualitatively different from kidneys of 
normal persons, although the dssues of edematous padents on 
a salt-poor diet appear to retain more salt and consequently 
"■ater than do normal persons on the same regime. Studies on 
the drainage of fluid by way of the lymphatics away from the 
edematous areas show that it is very acdve.® This is in marked 
contrast to the stagnant lymphatic drainage in cardiac edema. 

Deficit of plasma protein, as has been said, is one of the 
most important causes of nephrotic edema.' In normal human 
eings the total plasma protein content is about 7 Gm the 

?eTrr-^" Pl^ma’,’and 

ae specific gravity is 1.027. But if the total plasma proteins 
an adult fall below 5 Gm., the albumin below 2 Gm and 
■I'e *Pmr,c gravity below 1 .023, edema usoally appears, ^^eo 
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the total protein is between 4 and 5.5 Gm. and the albumin 
between 2 and 3 Gm., edema may or may not be present, often 
depending on whether salt restriction and rest in bed are 
prescribed. In children and occasionally in adults somewhat 
less plasma protein may be required to prevent the appearance 
of edema. 

■When hypoproteinemia occurs in Bright’s disease it is 
chiefly the albumin fraction in the plasma that is lowered. 
Since the osmotic activity of the albumin is about three times 
as great, per gram, as the activity of globulin, the effect on the 
edema-preventing colloid osmotic activity is greater than if the 
globulin were lost. 

Important as hypoproteinemia is in the genesis of nephrotic 
edema, other, as yet unknown factors, also influence the fluid 
retention. Edema may disappear without any rise in the de- 
pressed plasma protein level.® This is often observed following 
fever and seems to occur in children more commonly than in 
adults. Furthermore, several patients have been described in 
medical literature in whom hypoproteinemia has occurred 
without the simultaneous appearance of edema. Edema has 
been observed to disappear in patients receiving high protein, 
low salt diets, even when the plasma colloid osmotic pressure 
is below the level at which edema is usually present. But the 
tendency to edema still appears to remain in most cases until 
the plasma protein concentrations increase above their critical 
levels. 

Causes of Hypoproteinemia. — Since the edema fluid con- 
tains only very small amounts of protein, there is little reason 
to believe that the permeability of the capillary walls is more 
than slightly increased in the edema of chronic nephritis. 

The causes of the lowered plasma proteins must be searched 
for elsewhere. The most obvious of these is loss of protein in 
the urine. IMany patients lose as much as 25 Gm. of protein 
a day. It has been obser\'ed that when protein e.xcretion e.x- 
ceeds 6 Gm. a day nephrotic edema usually occurs, although 
this correlation is only appro.ximate. Protein loss in the urine 
places a hea\y demand on the synthetic power of the body and 
constitutes probably the most important cause of hypopro- 
teinemia in Bright’s disease. 

A second important cause of plasma protein deficit is a diet 
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low in protein content. This was illustrated during the war 
by the appearance of edema among the population of countries 
where protein foods were sharply curtailed. Such nutritional 
edema has also been produced in dogs fed low protein diets. 

The protein lost in the urine must obviouslj' be replaced 
either from the tissues or from the constituents of the diet. 
It is common clinical experience that Bright’s disease is a 
wasting disease.” Especially when edema disappears is it evi- 
dent that the body tissues have been drawn upon and seriously 
depleted. iMalnutrition as rvell as Bright’s disease produces 
hrpoproteinemia especiallj’’ in the albumin fraction; hence 
malnutrition alone must be reckoned as an important factor in 
the genesis of hi^oproteinemia.’” 

It is possible that a third cause of hypoproteinemia is in- 
ability of the body to synthesize sufficient protein to balance 
the loss in the urine. Protein intake may be adequate yet the 
loss of protein so great that the body appears to be unable to 
replace it fast enough. Sometimes, however, a patient is seen 
whose proteinuria disappears, and who receives an adequate 
protein diet, and j^et whose plasma proteins do not rise to a 
normal level. t^Tiether this is due to impaired ability to syn- 
thesize plasma protein or to change in the mechanism which 
controls the level of proteins in the plasma is not known. It 
appears unlikely that impaired ability to synthesize plasma 
proteins is common in Bright’s disease since disappearance of 
proteinuria is usually accompanied by a rise in them. Further- 
more during the terminal stage of the disease, when this power 
could be expected to be most seriously impaired, the plasma 
protein.s often rise and edema disappears unless complicated by 
coexistent edema of cardiac origin. 


AS A FACTOR IN THE PRODUCTION OF NEPHROTIC EDEMA 

Of salt in- 

r J appearance and extent of nephrotic edema. Water 
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physiologic saline solution. Salt retention does not of itself 
usually produce edema, but associated with hypoproteineinia 
it greatly increases it. The sodium and not the chloride ion 
appears responsible for the hydropigenous effect of salt. Potas- 
sium salts, on the contrary, have no hydropigenous action. 

DETERMINATION OP PLASMA PROTEIN 

ff 

Proper understanding of the cause and treatment of edema 
occurring during Bright’s disease is so dependent on knowledge 
of the amount of proteins in the plasma that it appears useful 
to present a simple bedside method for their indirect estima- 
tion.^® The method now described ascertains merely whether 
the specific gravity of the plasma is above or below the critical 
edema level, 1.0235. The blood is mixed with 1 mg. of heparin 
per cubic centimeter, or with not more than 2 or 3 mg. of 
oxalate, and is centrifuged. A drop of the plasma is let fall 
about 2 cm. from a pipe into a tube of organic fluid having 
the density 1.0235. For such fluid one may use pure phenyl 
fluoride, CoH.-,F, or a mixture of 1 volume of xylene with 2.06 
volumes of phenyl chloride, CgH.-.CI. If the plasma is suffi- 
ciently rich in protein to prevent hypoproteinemic edema, the 
drop of plasma will sink to the bottom. In contrast, the drop 
of plasma from a nephrotic subject will rise to the surface of 
the organic fluid. From the rapidity with which the drop falls 
or rises one can estimate roughly whether the specific gravity 
is near the critical level 1.0235 (very slow rise or fall), is near 
the normal 1.027 (rapid fall), or near the low extreme of 
nephrotic hjpjoproteinuria (1.019) (rapid rise to surface). 

TREATMENT OF NEPHROTIC EDEMA 

Since body tissues are wasted by the continuous loss of 
protein in the urine, one of the first objects of treatment of 
nephrotic edema is to replace this lo.ss. This can be done only 
by generous feeding of protein. 

In the past, protein feeding in nephritis has been guided by 
theoretical conceptions which in the light of more complete 
data appear to be incorrect. Impre.ssed by the fact that end- 
products of protein metabolism, especially urea, were not ade- 
quately cleared from the blood by damaged kidneys, physicians 
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reduced protein in the diet hoping thereby to reduce the work 
of the kidneys. It was believed, further, that urea or other 
products of protein metabolism might in themselves be toxic 
when increased in amount in the blood. 

Recent evidence, from a number of clinics,”’ ”• how- 
ever, has shown that fairly generous amounts of protein in the 
diet do not appear to intensify the morbid process in the kid- 
neys as measured by the usual tests of renal efficiency. On the 
other hand, data are insufficient to decide whether diets con- 
taining 80 to 100 Gm. of protein hasten or retard progress of 
the disease toward its fatal termination. 

It is now clearly established tliat definite benefits to tissue 
nutrition, normal water balance, and general strength, may 
result from avoiding low protein diets and allo-wing from 80 
to 100 Gm. of protein in a normal, well-balanced diet Avith 
adequate amounts of vitamins. Shift from low to higher pro- 
tein diets causes protein storage in the tissues of the patient. 
This diet aids in combating the wasting and malnutrition, a 
prominent sign of the disease, and helps to increase plasma 
proteins and consequently to decrease edema. This happy re- 
sult may change the entire outlook for the patient. In place of 
bedridden from edema and malnutrition the patient often 
resumes nearly normal activities. It is especially desirable that 
c 1 dren receive adequate amounts of protein in their diet to 
a\oid interference with normal gro'wth. 
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lose as digestive disturbances may readily occur. Children, 
however, consume diets containing about 3 Gm. of protein per 
kilogram of body weight with apparent benefit.^’ The ratio 
of animal proteins (meat, eggs, milk, casein) to vegetable pro- 
tein given in the diet in this clinic is about 2 to 1. Casein* 
taken with milk is a cheap and convenient form in which to 
administer it but skimmed milk powder is better tolerated by 
children. 

SALT RESTRICTION DESIRABLE 

Salt restriction is imperative in the treatment of nephrotic 
edema. The ordinary diet contains 10 Gm. or more of salt 
but restriction to about one fourth of this amount is com- 
patible with perfect health. In adult patients with nephrotic 
edema it is desirable that not more than 2 to 3 Gm. of salt be 
allowed. It should be remembered, however, that as the dis- 
ease approaches the terminal stage, mability to retain sodium 
chloride develops, several grams of salt per day may be e.x- 
creted even on a salt-free diet, and hypochloremia may occur. 
This appears in some patients to hasten the onset of uremia. 
The need for salt restriction often disappears along with the 
plasma protein deficit during this stage. In children the re- 
striction of salt is of paramount importance. Less than 1 Gm. 
a day in the diet should be allowed. There is no retardation 
of growth and development with such restriction.^^ 

PREPARATION OF CASEIN 

The following recipes have been prepared by Miss G. Drew. 

Casein Preparation No. 1 . — Milk or water 150 to 200 cc., 
casein IS to 35 Gm.; mix together slowly, stirring until smooth. 

Casein Preparation No. 2 . — Cocoa 2 Gm., sugar 5 to 10 
Gm., water 25 cc., milk 175 cc., casein 15 to 35 Gm. Scald 
milk and mix cocoa, sugar and water, cook for five minutes and 
add to scalded milk. Cool and mix with casein slowly, stirring 
until smooth. 

Casein Preparation No. 3 . — Milk 165 cc., egg 35 Gm., 
sugar 5 to 10 Gm., vanilla to flavor, casein 15 to 35 Gm. Make 

♦An edible casein ponder prepared by the Casein Manufacturing Com- 
pany, 350 Madison .Avenue. New Vork, may be useful in enrichine the protein 
content of diets for adults It is cheaper than meat protein. 
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eggnog with milk, egg, sugar and vanilla. Mix with casein 
slowlj' and stir until smooth. 

Liquid ingredients may be either warm or cold, but never 
hot when mixing with casein. 

Salt-poor diets may be best prepared merely bj'^ avoiding 
foods to which salt has been added. No naturally occurring 
foods contain important amounts of salt, except those in which 
sea water is mixed (c. g., clam and oyster juice). Salt sub- 
sUtutes are ordinarily not necessary and often impart an un- 
appetizing taste to the food. The palatability of food may be 
increased by use of flavoring with onion, lemon juice, vinegar, 
mustard, pepper, nutmeg, etc. 


WATER RESTRICTION UNDESIRABLE 

- Water restriction is unnecessary. Patients with nephrotic 
f will not retain water unless with it they retain a phys- 
loogically equivalent amormt of sodium salts. Even large 
'oumes of water given without salt are excreted by these pa- 
lents without difficulty; in fact, the diuresis may hasten salt 
crefion and reduction of edema. Limitation of water pro- 
urS useless suffering from thirst, and reduces 
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of normal there is no justification for performing it because, 
except insofar as it betters the clinical condition of the patient, 
it does not affect the renal efficiency as judged by urea clearance 
or ability to concentrate urine. 

For several months after operation protein in the urine may 
be sharply diminished and a moderate rise in plasma protein 
may occur. In some patients this persists but in others return 
to the preoperative rate of excretion of protein occurs. De- 
nervation does not lead to persistent polyuria in our experience. 
Apparently almost independent of the plasma protein level the 
edema may completely disappear and salt may be added to the 
diet without reappearance of edema. As a result of disappear- 
ance of the edema the clinical condition of the patient is greatly 
improved. A favorable result does not always occur, but there 
have been no observations made on these patients which in- 
dicate that harm has been done. 

MEDICINAL TREATMENT 

Diuretics. — Opinion differs as to the desirability of em- 
ploying diuretics in the treatment of nephrotic edema. It is 
generally agreed that they are not as useful as in the treat- 
ment of cardiac edema. After trying the various organic 
and mercurial diuretics, and the acid-forming salts, such as 
ammonium chloride and nitrate, we have in the Rockefeller 
Hospital practically abandoned all of them in treatment of 
nephrotic edema, except urea. Large doses, 30 to 60 Gm. per 
day, are required, and can be continued for prolonged periods. 
They may assist in keeping edema udthin tolerable limits, and 
in obviating the necessity of abdominal tapping. The effect 
of the urea lasts only as long as the administration is continued. 
The hydropigenous factor of the disease does not disappear 
until the plasma proteins rise above the critical concentration. 

Blood Transfusion and Acacia. — .Attempts have been 
made to increase the colloid osmotic pressure of the plasma by 
blood transfusion or administration of colloid such as gum 
acacia. Actually the amount of plasma protein added by a 
single blood transfusion is not great (25 to 33 Gm.) and may 
be quickly lost in the urine. Intravenous injection of pure 
gum acacia (30 Gm. in 300 cc. of water) may initiate diure.sis 
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Occasionally during administration of acacia a shocklike syn- 
drome appears. We have also seen a serious reduction of renal 
efficiency follow acacia injection. The acacia is said to local- 
ize eventually in the liver, and may damage tliat organ. We 
have entirely abandoned the use of acacia as a diuretic in 
nephrosis. 


CARDIAC EDEMA 

Edema due to cardiac decompensation may occur at any 
stage of Bright’s disease. It is, however, rare during the acute 
and intermediate chronic stage.. During the terminal stage it 
's a usual occurrence and may be chiefly responsible for the 
edema or may add to the edema already present due to hypo- 
proteinemia. 

Cardiac edema is due chiefly to increased hydrostatic pres- 
sure m the capillary bed. Increase in the permeability of the 
«pi lary walls due to reduction in blood flow and its attendant 
issue anoxemia_ also plays a part. As a result, some protein 
tissues. The edema fluid contains more protein 
nephrotic but less than that from an 
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patient does not lose his appetite entirely and begin vomiting. 
If pure cardiac edema were present without impending uremia 
it would be desirable to restrict the fluid intake to about 1000 
cc., but it is rare that one sees this. More usual is the com- 
bination of cardiac and nephrotic edema in a patient whose 
renal efficiency is seriously impaired. A middle ground must 
therefore be chosen. Adequate digitalization must be im- 
mediately secured. The diet must be appetizing and not greater 
in caloric value than 1500 to 1800 calories. It must contain 
not more than 2 to 5 Gm. of salt provided marked polyuria is 
not present, in which case 10 Gm. of salt should be allowed. 
Complete bed rest is essential. Fluid restriction is usually not 
possible or desirable. IVhile it might, on theoretical grounds, 
aid in checking more edema formation the good results are not 
balanced by the bad. Unless a good flow of urine is main- 
tained the clearing of the blood of waste products by the 
damaged kidneys is not efficient. While diuretics find their 
greatest field of usefulness in treatment of pure cardiac edema 
diey are of little value when the kidneys are hopelessly 
damaged. The few remaining glomeruli and tubules are prob- 
ably already working at maximum capacity and the tubules are 
unable to reabsorb water. Diuretics can only harm such a 
kidney. Thus the treatment of edema during the terminal 
phase of Bright’s disease often becomes a compromise between 
the procedures which are desirable in the treatment of edemas 
of cardiac and nephrotic origin. 
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ON THE DIFFERENTIAL DIAGNOSIS OF NEUROSES 
FROM ORGANIC DISEASES 

One of the fears which beset every practitioner is that of 
making erroneous diagnoses of psychoneurosis in the presence 
of organic diseases. Every physician is occasionally chagrined 
to find that what he treated as a hysteria or neurasthenia turned 
out to be a malignancy, a pernicious anemia or leukemia, or a 
omor of the brain. Ildiile the dangers involved are not nearly 
so great m the discovery that what passed for gallbladder dis- 
e^e actually was a psychoneurosis, the waste is no less deplor- 
aoie and the chagrin no less keen. Naturally these errors of 
mgnosis decrease as knowledge and experience grow, but the 
perp enties of the conscientious physician usually increase as 
nis knowledge widens. 
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but it theoretical criteria are generally laid down 

difficuhiP^^ confessed that they often serve, least when the 

i rve to minimize the errors even though thev 
etanate Uaen, altogeflaer. It is needless .0 steZrbes! 

"'«iicineTi!ru,e‘"'“'^r diagnoses is a sound knowledge^ of 
apnerr^tn ^ avoidance of snap judgment even in wha 

at ibe root ol mosTdil^Stic^misSkl d 
»?y ftat one should make it“and?s.t5: 

and judgment counsels against if 

nd understanding, and particularly a careful\tT 

' euen the ha™> of™SShtt 

lo4/ 



1848 


I. S. WECHSLER 


tory investigations; but if one is not to err it is generally wiser 
to do more rather than less through studies. 

Perhaps the best general rule^ worth repeating. though trite 
by now, is never to make the diagnosis of psychoneurosis by 
exclusion alone. The fact that no organic signs are present 
obviously does not mean that there is no organic disease. 
Naturally their presence speaks for organic conditions, although 
they do not exclude a neurosis since the two may coexist. But 
it is well to adhere to the prindple that no diagnosis of anxiety 
or conversion hysteria or neurasthenia or compulsion neurosis 
should be made unless by means of a thorough history one dis- 
covers some psychogenic factors. This may not be easy in 
unintelligent or uncooperative patients but even in them inves- 
tigation may repay the effort by uncovering psychic causes if 
not complex mental mechanisms. In the case of neuroses it is 
a wise principle to study each case individually and intensively, 
not to overemphasize isolated signs and symptoms, to study the 
history, the precipitating factors, the general mental make-up 
and t3^e of reaction, and evaluate carefully the whole clinical 
picture. 

Another general rule worth adhering to is to make a thor- 
ough physical examination even when the diagnosis of hysteria 
is fairly evident. Not only is this an excellent therapeutic 
measure, but it may serve to reveal the presence of organic 
disease when least expected. While a neurotic generally over- 
emphasizes even minor physical complaints, the psychic symp- 
toms may sometimes obscure very important ones. It is also 
well to reexamine the patient from time to time. Many psycho- 
analysts feel that it is contrary to good psychotherapeuticprac- 
tice to make physical examinations in the course of treatment 
because of the neurotic tendency to seek refuge in somatic com- 
plaints and thus avoid the “disgrace” of psychic causes. There 
is much truth to this, but enough instances abound in which 
oversight led to rather tragic errors, so that this view need not 
be taken too seriously. In any case even a neurotic may de- 
velop organic disease. A few simple e.xamples will illustrate 
this. 


A young woman of definite hysterical make-up kept bringing an infinite 
nristy of complaints every' time she came to the chnic. Among them were 
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pains in the chest and shortness of breath. All of them were colored b> 
anxiety which invariably put down as h>"Stcrical. Because there was also 
a historj" of mild asthmatic attacks and frequent minor colds little attention 
was paid to the shortness of breath. As a matter of fact it never really 
amounted to true dyspnea. The need of expediting work in the clinic was 
another reason for paying scant attention to the lengthy complaints. One day 
she complained more insistently of her dyspnea and again w'as sent away with 
a placebo and the instructions to return the following w’cek. She came back 
two days later. This time the chest W'as examined and a large amount of fluid 
discovered. 


A middle-aged man of forty came to the office with a series of complaints 
which stamped him as a confirmed neurasthenic. He had indulged in self- 
gratification since adolescence and been impotent all his married life. Mutual 
frustration over the years and economic difficulties led to marital squabbles 
which caused and intensified a variety of neurotic symptoms. Among them 
were headaches and fatigue and lack of interest, w'hich had increased of late. 
He was treated for years by numerous physicians and finally came to the 
neurologist. The examination was negative except for bitemporal hemianopsia 
and beginning pallor of the optic disks. Naturally the suspicion of pituitary 
tumor arose despite the neurasthenic syndrome. An a: -ray of the sella amply 
confirmed the diagnosis and a successful operation proved it. Incidentally, 
most of the neurasthenic symptoms cleared up. Whether the pituitary tumor 
^ the cause of the neurosis or developed in the course of it is a fine question 
worthy of discussion, but the relevant point is that only a careful examination 
could have served to make the diagnosis. It is understandable how the long 
hblor>^ and the absence of so-called “pituitary’^ symptoms of polyuria, poly- 
’hpsia, etc., should fail to arouse suspicions and how the diagnosis of neuras- 
thenia should have been maintained for years, but the error of omission still 
remains culpable. 


It is an old clinical observation that psychogenic disorders 
"lay simulate almost every organic disease, and it is equally 
ttne that many organic conditions can for a long time mask as 
neuroses. The old adage that one who knows syphilis knows 
eaicine may be paraphrased to read that one who knows the 
protean manifestations of hysteria knows the practice of med- 
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spoken neurotic tendencies. It is a fact that most neuroses 
trace back to early life, and in practically every case one can 
elicit a history of some neurotic manifestations. The neurosis 
may blossom forth in adult life, but the soil has long been pre- 
pared in adolescence or childhood. The caution is particularly 
necessary in the case of a neurasthenic syndrome which comes 
on late in life in a person who has not been a masturbator or 
one who has not been impotent or never suffered from lack of 
energy or ambition. In such cases one should rather think of 
early general paresis, Addison’s disease, pernicious anemia, 
tumor of the brain, malignancy, cerebral arteriosclerosis or 
some other at first obscure organic disorder. More simple 
medical conditions occasionally mask under neurotic facades, 
as the following case will illustrate. 


A lawyer of forty-five was referred by his attending physician because of 
nervousness which had lasted for sk months and been precipitated by severe 
illness in the family. Among the symptoms were sleeplessness, aiLxiety, tremor, 
restlessness, and inability to work. Inquiry into the history and personality 
of the patient revealed a very stable individual who had never been ill. He 
was happily married, his sex life was normal, his economic condition good, his 
social relations excellent. The family illness, which was quite disturbing when 
it happened, fortunately turned out well. It became clear that here was no 
neurotic soil in which neuroses grow, and yet the picture was that of a neu- 
rosis which refused to yield to treatment. The only physical signs present were 
slight tremor of the extended fingers and an accelerated pulse. Despite the 
absence of other signs and symptoms of hyperthyroidism the suspicion of its 
existence, strengthened by what appeared to be substemal dulness, was ex- 
pressed, and a basal metabolism study as well as x-ray of the chest confirmed 
the diagnosb. Partial thyroidectomy cured the “neurosis.” 


Anxiety is such a common symptom that one is frequently 
tempted, and generally justified, to make a diagnosis of hysteria. 
But here, too, the rule holds that if it sets in comparatively 
late in life one should make it ■with caution. Distinction is 
made between anxiety neurosis and anxiety hysteria. Both are 
accompanied by fears of death or insanity, of heart disease or 
cancer; but in the former the fears are more or less vague, 
whereas in the latter they are generally quite systematized and 
may amount to phobias or fears of being alone, riding in trains, 
etc. The neurotic an.xiety is commonly attributed to direct 
sex frustration, such as, masturbation, coitus interruptus, forced 
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abstinence or ejaculatio praecox. The hysterical anxiety has 
a more complex psychic structure, frequently occurs apparently 
unmotivated, and may wake a patient out of sleep. Both are 
apt to occur in younger persons. The organic condition to be 
thought of is angina pectoris or coronary disease. Naturally 
these do not occur very often in young persons. The anxiety 
in heart disease is a rather normal reaction to a very genuine 


and serious threat. Blood pressure studies, electrocardiograms, 
the types of accompanying pain, and the whole setting generally 
serve to make the correct diagnosis. Hyperthyroidism may 
also be characterized by anxiety, but then there generally are 
very definite signs pointing to excessive function of the thy- 
roid, such as sweating, dermographia, loss of weight, high basal 
metabolic rate. Difficulties are most likely to arise when an 
added neurosis masks a real organic condition. So-called 
vasovagal crises” deserve passing mention. 

^^ffiile cerebral arteriosclerosis generally occurs past the 
age of fifty, ft may set in much earlier and be characterized by 
such symptoms as fatigability, mood and other emotional 
changes, lack of power of concentration, slight lapses of mem- 


ory, and disturbances in potency or libido — all of which may 
well pass for a neurasthenia. Careful examination, however, 
"dll reveal some hypertension, kidney involvement, cardiac 
onlarpment, and peripheral sclerosis, especially of the retinal 
artenes. Occasionally these signs are lacking, but it is gener- 
ally well not to make a diagnosis of cerebral arteriosclerosis 
unless at least some of them are present. To err in either 
direction and fail to bear in mind these very sound clinical 
teachings is frequently to court chagrin and sometimes tragedy. 

infrequently a patient is dismissed with the facile remark 
that there is nothing the matter with him only to learn that 
e later developed a cerebral thrombosis or hemorrhage or a 
progressive deterioration ending in dementia. 

The early picture of Addison’s disease, particularly the 
ntigue S}Tjdrome, may well appear as neurastlienia. Very soon 
owever, the low blood pressure, the diarrhea and the pigmen- 
tation of ffie skin and mucous membranes call attention to the 
[!- '^“ndilion. In the beginning pernicious anemia mav de 
j The loss of appetite, the vague pains the 
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spoken neurotic tendencies. It is a fact that most neuroses 
trace back to early life, and in practically every case one can 
elicit a history of some neurotic manifestations. The neurosis 
may blossom forth in adult life, but the soil has long been pre- 
pared in adolescence or childhood. The caution is particularly 
necessary in the case of a neurasthenic S3mdrome which comes 
on late in life in a person who has not been a masturbator or 
one who has not been impotent or never suffered from lack of 
energy or ambition. In such cases one should rather think of 
early general paresis, Addison’s disease, pernicious anemia, 
tumor of the brain, malignancy, cerebral arteriosclerosis or 
some other at first obscure organic disorder. More simple 
medical conditions occasionally mask under neurotic fagades, 
as the following case will illustrate. 


A lawyer of forty-five was referred by his attending physician because of 
nervousness which had lasted for six months and been precipitated by severe 
illness in the family. Among the symptoms were sleeplessness, anxiety, tremor, 
restlessness, and inability to work. Inquiry into the histor>' and personality 
of the patient revealed a very stable individual who had never been ill. He 
was happily married, his sex life was normal, his economic condition good, his 
social relations excellent. The family illness, which was quite disturbing when 
it happened, fortunately turned out well. It became clear that here was no 
neurotic soil in which neuroses grow, and yet the picture was that of a neu- 
rosis which refused to yield to treatment. The only physical signs present were 
slight tremor of the extended fingers and an accelerated pulse. Despite the 
absence of other signs and s>'mptoms of hyperthyroidism the suspicion of its 
existence, strengthened by what appeared to be substernal dulncss, was ex- 
pressed, and a basal metabolism study as well as x-ray of the chest confirmed 
the diagnosis. Partial thyroidectomy cured the *‘neurosis.’^ 


Anxiety is such a common symptom that one is frequently 
tempted, and generally justified, to make a diagnosis of hysteria. 
But here, too, the rule holds that if it sets in comparatively 
late in life one should make it with caution. Distinction is 
made between anxiety neurosis and anxiety hysteria. Both are 
accompanied by fears of death or insanity, of heart disease or 
cancer; but in the former the fears are more or less vague, 
whereas in the latter they are generally quite systematized and 
may amount to phobias or fears of being alone, riding in trains, 
etc. The neurotic anxiety is commonly attributed to direct 
sex frustration, such as, masturbation, coitus interruptus, forced 
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abstinence or ejaculatio praecox. The hysterical anxiety has 
a more complex psychic structure, frequently occurs apparently 
unmotivated, and may wake a patient out of sleep. Both are 
apt to occur in younger persons. The organic condition to be 
thought of is angina pectoris or coronary disease. Naturalh' 
Aese do not occur very often in young persons. The anxiety 
in heart disease is a rather normal reaction to a very genuine 
and serious threat. Blood pressure studies, electrocardiograms, 
the types of accompanying pain, and the whole setting generally 
sen'e to make the correct diagnosis. Hyperthyroidism may 
also be characterized by anxiety, but then there generally are 
very definite signs pointing to excessive function of the”^ thy- 
roid, su(± as sweating, dermographia, loss of weight, high basal 
metabolic rate. Difficulties are most likely to arise when an 
added neurosis masks a real organic condition. So-called 
vasovagal crises” deserve passing mention. 
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age of fifty, it may set in much earlier and be characterized by 
sued symptoms as fatigability, mood and other emotional 
ofPo^er of concentration, slight lapses of mem- 
Si n potency or libido-aU of which may 

pass for a neurasthenia. Careful examination, however 
hypertension, kidney involvement, cardiac 
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symptoms, particularly if they occur in women at the meno- 
pause age, may well be dismissed as neurotic. So may acro- 
paresthesia with its peculiar sensations in the limbs and the 
slight vasomotor changes be confused with conversion hysteria. 

The possibility of error, perhaps of the greatest import, lies 
in overlooking the early symptoms of general paresis which so 
often masks as a neurosis. Here slight memory lapses, im- 
perceptible conduct disorders or undifferentiated moral devia- 
tions, lack of will power or ability to concentrate, perhaps a 
little euphoria or facetiousness alternating with depression and 
poor judgment, hypochondriacal preoccupation with hodily 
function, and a host of minor or otherwise insignificant com- 
plaints are apt to lead one astray. The fact that spontaneous 
remissions occur, further adds to the diagnostic difficulties and 
the possibility of error. Unless a careful history is taken and 
a meticulous examination made the patient may be told to 
“forget it,” or take a vacation. The danger is all the greater 
because very early there may be no physical signs, such as 
pupillary anomalies, finger and perioral tremors, changes in 
reflexes, or impairment of articulatory speech, and only the 
positive serology of the blood and spinal fluid can make the 
diagnosis. In view of the fact that paresis has become a cur- 
able disease, oversight in diagnosis is of very grave import. 
It is worth remarking that occasional danger during the in- 
cipient or so-called “neurasthenic” phase of general paresis lies 
in the possibility that the patient may squander his fortune, 
offend against sexual and social morality or otherwise infringe 
on the law. This stage, so frequently overlooked, may very 
well become forensically important. 

The last case cited illustrated the possibility of error in 
diagnosing hyperthyroidism as psychoneurosis, but in addition 
to the thyroid other glands of internal secretion may show 
dysfunction which is not easily recognized. The fact is that 
in both acute and chronic states of anxiety one may find symp- 
toms simulating early hyperthyroidism, and incipient or ad- 
vanced Graves’ disease may be characterized by a variety 
of symptoms commonly attributed to the various neuroses. 
Anxiety, palpitation, tremor, digestive disturbances, occasional 
fatigue and diarrhea are common to both. Repeated examina- 
tions, therefore, and particularly study of the basal metabolic 
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rate, are as important as intensive psychiatric investigations. 
HypothiToidism, too, not necessarily of the grade of myxedema, 
may be characterized by memory'^ defect, apathy, depression, 
mental dulness, loss of interest and power of concentration, 
and digestive disturbances. Impotence may also occur, as it 
frequently does in hypo- or hyperpituitarism and in gonadal 
deficiency. I have seen at least 1 case of behavior disorder 
based on hypophyseal deficiency and cured by pituitary ex- 
tract. How much ovarian or pituitary-ovarian dysfunction has 
to do with what passes for menopause neurosis is difficult to 
say. Certain it is that some correlation exists, even though 
its nature is not so well known. Occasionally gynergen does 
cure a menopause neurosis and at times follutein is beneficial. 
Much less is known of the relationship of the cessation of 
ovarian function to melancholia, but here too one may suspect, 
even though one cannot prove, that the two are not unrelated. 
The point is that endocrinopathies may pass for neuroses and 


neuroses may mask as endocrinopathies. The same may be 
said of dysfunction of the vegetative nervous system, though 
here the relationship is even less well understood. Some day 
we may learn of the relationship of the function of the hyqjo- 
thalamic region to the neuroses. 

In young persons caries of the spine or tuberculous spon- 
dylitis may be mistaken for hysteria. It is easy enough to make 
the diagnosis if there is a gibbus or tenderness of the spinous 


processes, or if there are signs of compression of the spinal cord, 
3nd particularly if an x-ray is taken when bone changes are 
apt to be pathognomonic even early in the course of the disease. 
But very' early none of these may be present, and the patient 
may well be dismissed as psychoneurotic. The danger is even 
greater in case of tumor of the spinal cord. For a long time 
ere may e.xist only radicular pain, which is diagnosed either 
an intercostal neuralgia or atypical sciatica or, worse still 
^a e ed ^ hysterical. Even the experienced neurologist may 
of changes, no impairment 

motor power, no sensory' disturbances at the level r>f 

of a tumor, it may not onjy be overlooked bit not 



1. S. WECHSLER 


1854 

even suspected. The diagnosis by exclusion in such cases, 
when no psychogenic factors are elicited, is particularly fal- 
lacious. Such errors are especially apt to occur in the case of 
latent carcinoma in older patients and of sarcoma in younger 
ones. The writer remembers particularly the chagrin he and 
his colleagues felt when after months of fruitless treatment, 
buffeting about of the patient as an incurable hysteric, and 
actual neglect, it was finally discovered that the young woman 
had a sarcoma of the spine which at first compressed roots 
and merely caused pain without any objective signs and only 
later compressed the spinal cord by invasion from without. 
The following case may be of some clinical interest. 

A man, forty years of age, was referred for a neuropsychiatric examina- 
tion because of pains and a host of ps>'choneurotic symptoms which he had 
had for years. Of late some of the pains had become more or less constant in 
the epigastric zone and others radiated to the urinary bladder region. There 
was something parox>"smal about the pains but otherwise they Jacked spedaJ 
characteristics. Between treatments for a ps>xhoneurosis, which he may have 
had, gastro-intestinal studies and investigations of the genito-urinary system 
were made, Avith negative results. The pains persisted and increased, but 
occasionally remitted as well, so that the diagnosis of psychoneurosis was main- 
tained, all the more as the general findings thus far had been negative. Unfor- 
tunately there were no neurologic signs, and so the diagnosis was concurred in 
and no further effort made to study the case. A very grave error of omission, 
as it later turned out, was the failure to advise lumbar puncture. The patient 
finally did begin to show impairment of motor power in the legs, increase of 
deep reflexes, sensory disturbances, and urinary difficulties. This time a lumbar 
tap showed xanthochromic fluid, increased protein, and spinal subarachnoid 
block on manoraetric testing. Fortunately an extradural spinal cord tumor 
was removed and the patient recovered. Obviously, there is no reason why a 
psychoneurotic may not develop a cord tumor and none why one should per- 
mit the psychoneurotic s>'mptoms to obscure an organic condition. It is of 
passing interest that many, though not all, of the neurotic symptoms \’anished 
with the removal of the tumor 

Tumor of the brain, more particularly of the so-called 
'‘silent areas,” may for a long time fail to give rise to violent 
headache, dizziness, vomiting, choked disk, or focal signs. 
Tumors of the frontal lobes may be characterized by symptoms 
which are commonly regarded as psychoneurotic. Some of 
them may be so e.xquisite as to simulate typical hysteria or ob- 
sessional neurosis, though they are more likely to appear as 
psychiatric manifestations of organic brain disease. I have 
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seen one instance in which the symptoms of a neurosis were so 
pronounced that the patient was psychoanalyzed for months. 
The error here consisted in the failure to look with suspicion 
on the persistence of a monosymptomatic neurosis and to re- 
examine the patient physically from time to time. There were 
extenuating circumstances, but the fact is that a quadrantic 
hemianopic field defect led both to the suspicion and the 
localization of a deep-seated temporal lobe glioma. Similar 
tragic errors have occurred before and are likely to occur again; 
in the case under discussion the error was softened by the fact 
that the tumor was irremovable from the very beginning. The 
nde may he laid down, however, that whenever there is the 
s ightest suspicion of brain tumor encephalographic air studies 
should be made; the difficulty is that in cases when the diagnosis 
of psychoneurosis is made, tumor is not likely to be suspected, 
a such cases only repeated examinations can obviate errors. 

m its early stage multiple sclerosis may possibly be con- 
ased with hysteria. Both occur in the comparatively young 
remissions are common to both, and so are emotional dis- 
Dances, particularly euphoria and unmotivated laughter, 
owever, definite organic signs characterize the first and their 
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speaking the psychogenic headache is more of a pain in the 
head or scalp, one frequently characterized by a variety of 
adjectives. Somehow the hysteric does not give the impression 
of true suffering, and occasionally a smile betrays the fact that 
the pain is not quite so unendurable as the meticulous descrip- 
tion intends to convey. Migrainous or paroxysmal headaches, 
which are so frequently atypical, may well lead to diagnostic 
errors. Not all begin early in life, not all are periodic, limited 
to one side or followed by nausea or vomiting, a heredity history 
is not always present, and psychic factors may precipitate a 
migrainous attack. Both kinds are by far more common in 
women. The final diagnostic criterion, therefore, is the 
presence of definite psychogenic factors which account not only 
for the headache but for the numerous other hysterical symp- 
toms which generally coexist. 

While the diagnosis of hystero-epilepsy has been pretty 
generally discarded there are instances where it is difficult to 
tell between hysterical syncope and epileptic loss of conscious- 
ness. This much is true, however, that there never is loss of 
the pupillary light reflex in hysteria, there is not that absolute 
amnesia for the attack and there is not quite true coma. 
Rarely does the hysteric injure himself in falling, and true 
tongue biting, frothing, and incontinence also do not occur in 
hysteria. Postepileptic confusional states or epileptic furor 
may be mistaken for hysterical fugues, but here again there is 
absolute amnesia, one frequently elicits a history of convul- 
sions, and the paroxysm is apt to be much briefer. The correct 
diagnosis is of extreme importance from a medicolegal point 
of view, as epileptics have been known to commit acts of 
\nolence up to murder during seizures characterized by furor. 
Finally, it is well to remember that the hysterical attack is 
practically always psychologically motivated; the epileptic one 
comes unheralded. 

The question of so-called “hysterical tics” and spasms and 
chorea or other dyskinesias may be briefly dismissed with the 
statement that most of them are not hysterical at all. This is 
contrarT.^ to the old teaching, but if cp'demic encephalitis taught 
anything it was to the effect that most of the dyskinesias can 
and do hav'e an organic basis and that other organic signs may 
be entirely lacking. In any case hysterical chorea is a mis- 
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nomer; a movement is either choreic or hysterical. Tics are 
mostly organic, but if tliey are psychogenic they are more likely 
compulsive phenomena. Torticollis probably always is organic, 
and very likely a fragment of dystonia. Neither myoclonus 
nor athetosis is hysterical. It is a fact, though, tliat most of 
the dyskinesias, especially dystonia musculorum deformans, are 
at first diagnosed as hysterias. 

In the case of occupational neuroses, it is well first to rule 
out such organic diseases as neuritis, tabes and syringomyelia 


or such symptoms as dystonia, astereognosis and apraxia. 
One should look very carefully for changes in reflexes, fibrilla- 
tions, atrophies, sensory disturbances and responses to electri- 
cal testing. The nature of the occupation and the presence of 
psjxhogenic factors do not always decide, but they are of con- 
siderable help. 

Finally, a word about hysterical pains sometimes known as 
psychalgias.” In a recent paper^ on abdominal pain as the 
result of brain disease I showed that such pains do occur and 
that they are generally overlooked. It is a matter of common 


experience to see patients operated upon for “gastric ulcer, gall- 
stones, appendicitis, etc.,” which they never had. It is equally 
true that abdominal pain alone or associated with gastric or 
duodenal ulcer can occur on the basis of organic brain disease, 
especially tumors. \Vhile it is not known whether involvement 
of the cortex, the subthalamic region or the vagus center is 
responsible for the abdominal syndrome, the mediation of the 
impulses must be via those structures. The question, therefore, 
arises whether so-called “hysterical pains,” especially ab- 
ominal, are not in effect the result of disturbed brain physi- 
0 og}' and whether the dismissal of a patient with theTavalier 
s tement that “he is a belly-acher” is not only bad psychology 
t poor ph3^sioIogy and worse medicine. 
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PRENATAL CARE 

Prenatal care is complete medical supervision of the preg- 
nant woman. The aim is preventive rather than restorative, 

purpose well within the scope of every conscientious prac- 
titioner. 

Antepartum supervision unquestionably plays an important 
role in preserving the health of both mother and baby. The 
maternal mortality rate, the incidence of stillbirths and neo- 
natal deaths are influenced by adequate care during pregnancy. 

urthermore, we believe that a relationship could be shown be- 
tween antepartum care and the quality and results of service 
at delivery. Admittedly lack of skill and judgment during 
abor may offset the good effects of such care. Then, too, an 
occasional had outcome is probably inevitable as the result of 
0 stetric accident or emergency. Nevertheless to bring the 
c-^ectant mother to delivery in the best possible health, and for 
e attendant to be armed in advance with a knowledge of aU 
advam factors, would seem to be a valuable 
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birth passage to passenger — all these are implied in adequate 
prenatal care. A broad application of the accepted standards 
of prenatal care requires a medically trained person; as DeLee 
has stressed, it means raising the plane of obstetric care. 

The expectant mother should consult her physician as soon 
as a menstrual period has been skipped. A tentative diagnosis 
of pregnancy may usually be made on the basis of presumptive 
signs and symptoms. Biologic tests for pregnancy are seldom 
indicated since extra expense is incurred for information which 
a short lapse of time makes obvious. During the early, so- 
called “negative phase” of gestation more frequent visits to 
the doctor than is usually customary are of advantage, in en- 
h'sting the patient’s interest and establishing confidence. Many 
minor ills are anticipated and prevented in the first few weeks. 

By a thorough general history and physical examination 
intercurrent or associated conditions inimical to pregnancy are 
discovered. Inquiry is made concerning a past history of 
scarlet fever, diphtheria, pneumonia, rheumatic fever, recurrent 
attacks of tonsillitis, kidney disease and heart disease. The 
history of past surgical procedures are noted, especially opera- 
tions involving the pelvic organs since certain types of suspen- 
sion of the uterus or amputation of the cervix may produce 
difficult labor. 

The patient’s present status is recorded as regards appetite, 
sleep, bowels, urination and average weight. Concerning the 
menstrual history the physician wishes to know about the 
regularity, frequency, duration, amount and possible associated 
pain. From the date of the last menstrual period the probable 
date of confinement is estimated by adding seven days to the 
first day of the last period and counting back three months. 
The expectant mother should be firmly impressed with the 
fact that the exact date the baby is due cannot be estimated — 
that variations of two weeks either way may be e.xpected and 
looked upon as normal. ’IVith a history of previous pregnancies, 
inquiry should be made as to the prenatal period, labor and 
puerperium, type of labor, mode of termination, size and con- 
dition of the baby. All possible information helpful in the 
present situation should be sought. 

The following medical conditions are often complicated by' 
pregnancy'.' (1) organic heart disease, (2) tuberculosis, (3) 
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chronic nephritis, (4) diabetes, (5) thyroid disturbance. Preg- 
nancy found associated with tlie above should always be looked 
upon as the secondary or complicating condition. The prob- 
lem of intercurrent conditions should be approached from the 
standpoint of internal medicine. Individualization is alw’ays 


necessary, with consideration of all factors, mental and en- 
vironmental, in a given case. Here indeed the physician is 
reminded of the Hippocratic aphorism that experience is fal- 
lacious and judgment difficult. 

^ile not within the scope of this paper to enter into the 
details of the management of these associated conditions in 


pregnancy, a brief comment about each in relation to prenatal 
care seems in order. Early discovery is in itself of the utmost 
value, enabling the physician to consider the advisability of 
interruption of pregnancy at the most opportune time or to 
uistitute appropriate treatment without delay. E. Allen and 
A. P. Bauer believe that future statistical studies of maternal 
and fetal deaths should include a critical analysis of the pa- 
® a great factor in the obstetric end-results rather 

wan basing conclusions entirely on the outcome of surgical 
obstetric procedures. 

Organic Heart Disease. — ^Patients with organic heart dis- 
ease belonging to Classes I and IIA generally do well during 
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tion tests. Of these the renal concentration test, the phenol- 
sulfonphthalein test, and the urea clearance test are accepted 
as the most valuable. Blood chemistry examination for pos- 
sible nitrogen retention and study of the eyegrounds for 
retinitis should be done. While the accepted treatment is in- 
terruption at any stage at which diagnosis is made, this is not 
always possible in the individual case. 

Diabetes. — Since the insulin era there has been an in- 
crease in the number of diabetics bearing children. Glycosuria 
in pregnancy may be due to dextrose or lactose. True diabetes 
should be ruled out by blood sugar determinations and sugar 
tolerance tests. Control of the disease by proper diet and the 
careful use of insulin necessitates close supervision throughout 
pregnancy. The diabetic is prone to preeclampsia creating a 
grave problem. A knowledge of dietetics and of insulin therapy 
is required to protect the patient against acidosis, glycogen 
depletion and h3q30glycemia. The usual diet should be given 
as regards providing mineral elements and vitamins. From ISO 
to 300 Gm. of carbohydrates should be taken. Control by 
urinalysis and blood sugar estimations should be carried out 
with increasing frequency in the last weeks of pregnancy. Fre- 
quent small doses of insulin are preferable to infrequent large 
doses. 

Thyroid Disease. — Normally there occurs a physiologic 
increase in the basal metabolic rate reaching a maximum of 20 
per cent in the last trimester. The work of Litzenberg and 
Cary indicates that with a low basal metabolism in early preg- 
nancy, thyroid medication may prevent abortion. There 
seems to be a subjective improvement in patients with a low 
metabolic rate where small doses of thyroid are given in con- 
junction with hygienic measures. 

Hyperthyroidism is a rare condition in pregnancy — inter- 
ruption is not indicated. Mental rest, that is freedom from 
worry, fear and strain, as well as physical rest is important. 
Sedatives should be prescribed in conjunction with the adminis- 
tration of iodine in the form of Lugol’s solution. 

Obstetric Examination. — The unreliability of external 
measurements of the pelvis is generally conceded. Thoms 
among others having pointed out the inadequacy of external 
pelvimetry. However. m"th this in mind the interspinous and 
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the intercristal measurements and the external conjugate should 
be recorded. An external conjugate below 18 cm. generally 
indicates contraction at the inlet; a normal external conjugate 
may be present, however, in a poor pelvis. 

Vaginal examination is indicated at the first prenatal visit 
for the diagnosis of pregnancy, to determine the position of the 
uterus, the possible presence of fibroids or ovarian cysts or 
infection in the lower generative tract. Smears are taken from 
the urethra and cervix only as indicated. 

No attempt is made to treat the retroverted pregnant uterus 
by manual replacement or pessary. The patient is instructed 
how to take the knee-chest position and advised to sleep on 
her abdomen. 

Internal pelvimetry is of great value in estimating the 
capacity of the pelvis. If the promontory is felt, the diagonal 
conjugate is measured and 2 cm. subtracted to obtain the true 
conjugate. Note whether the sacrum curves well back.. Pal- 
pate the spines and estimate the length of the sacrospinous 
ligaments. If well over 2 fingers the sacrosciatic notch is prob- 
ably wide — a narrow notch indicates an android type of inlet. 
The slope of the side walls can be noted and the width and 
length of the pubic arch. Findings should be rechecked at the 
seventh month. 


Hygiene of Pregnancy. — ^This includes consideration of 
the nutritional aspects of pregnancy, rest and exercise, bowel 
hygiene, care of the teeth — in fact, all aspects of the mother’s 
"’ay of living which influence health. 

The influence of food on child-bearing has received in- 
creasing recognition. The dietary management of pregnancy 
requires precise instruction and the correction of current mis- 
conceptions. A well-balanced optimal diet rather than a 
merely adequate one is indicated. 

The expectant mother should be impressed with the fact 
3t the following basic daily diet is absolutely necessary: 


1 quart of milk. 

Fresh and cooked fruit, 
i cooked green vegetable. 

1 raw green vegetable. 

^ epg. 

meat including red meats, and liver once a week 
Cereal. 
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tion tests. Of these the renal concentration test, the phenol- 
sulfonphthalein test, and the urea clearance test are accepted 
as the most valuable. Blood chemistry examination for pos- 
sible nitrogen retention and study of the eyegrounds for 
retinitis should be done. While the accepted treatment is in- 
terruption at any stage at which diagnosis is made, this is not 
always possible in the individual case. 

Diabetes. — Since the insulin era there has been an in- 
crease in the number of diabetics bearing children. Glycosuria 
in pregnancy may be due to dextrose or lactose. True diabetes 
should be ruled out by blood sugar determinations and sugar 
tolerance tests. Control of the disease by proper diet and the 
careful use of insulin necessitates close supervision throughout 
pregnancy. The diabetic is prone to preeclampsia creating a 
grave problem. A knowledge of dietetics and of insulin therapy 
is required to protect the patient against acidosis, glycogen 
depletion and hypoglycemia. The usual diet should be given 
as regards providing mineral elements and vitamins. From 150 
to 300 Gm. of carbohydrates should be taken. Control by 
urinalysis and blood sugar estimations should be carried out 
with increasing frequency in the last weeks of pregnancy. Fre- 
quent small doses of insulin are preferable to infrequent large 
doses. 

Thyroid Disease. — ^N'ormally there occurs a physiologic 
increase in the basal metabolic rate reaching a maximum of 20 
per cent in the last trimester. The work of Litzenberg and 
Cary indicates that with a low basal metabolism in early preg- 
nancy, thyroid medication may prevent abortion. There 
seems to be a subjective improvement in patients with a low 
metabolic rate where small doses of thyroid are given in con- 
junction with hygienic measures. 

Hyperthyroidism is a rare condition in pregnancy — inter- 
ruption is not indicated. Mental rest, that is freedom from 
worry, fear and strain, as well as physical rest is important. 
Sedatives should be prescribed in conjunction with the adminis- 
tration of iodine in the form of Lugol’s solution. 

Obstetric Examination. — The unreliability of external 
measurements of the pelvis is generally conceded. Thoms 
among others haring pointed out the inadequacy of external 
pelvimetry. However, with this in mind the interspinous and 
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the intercristal measurements and the external conjugate should 
be recorded. An external conjugate below 18 cm. generally 
indicates contraction at tire inlet; a normal external conjugate 
may be present, however, in a poor pelvis. 

Vaginal examination is indicated at tlie first prenatal visit 
for the diagnosis of pregnancy, to determine the position of the 
uterus, the possible presence of fibroids or ovarian cysts or 
infection in the lower generative tract. Smears are taken from 
the urethra and cervix only as indicated. 

No attempt is made to treat the retroverted pregnant uterus 
by manual replacement or pessary. The patient is instructed 
how to take the knee-chest position and advised to sleep on 
her abdomen. 


Internal pelvimetry is of great value in estimating the 
capacity of the pelvis. If the promontory is felt, the diagonal 
conjugate is measured and 2 cm. subtracted to obtain the true 
conjugate. Note whether the sacrum curves well back.. Pal- 
pate the spines and estimate the length of the sacrospinous 
gamente. If well over 2 fingers the sacrosciatic notch is prob- 
y vnde a narrow notch indicates an android type of inlet. 

Ip ° noted and the width and 

pubic arch. Findings should be rechecked at the 
seventh month. 
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1 quart of milk. 

Fresh and cooked fruit. 

1 cooked green vegetable. 

1 raw green vegetable. 
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The caloric requirements of pregnancy are met by an in- 
take of 2400 to 3000 calories. The above basic diet furnishes 
at least 1000 calories. The patient who is underweight at the 
beginning of pregnancy may require up to 4000 calories. The 
overweight patient should not reduce during pregnancy, but 
minimal gains are made on a 2000 caloric diet. No attempt is 
made to control the weight of the baby by diet since even were 
this possible it would be inadvisable because of the danger of 
depriving both mother and fetus of essential foodstuffs. The 
total weight gain during pregnancy should be 20 to 25 pounds. 
In the last trimester of pregnancy the gain should be limited 
to around 1 pound a week. 

Formerly it was customary to restrict nitrogenous foods — 
indeed “no meat, no fish, no eggs” was a common slogan taught 
the expectant mother. The pregnant woman needs around 100 
Gm. of protein daily. Meat, eggs and milk contain proteins of 
high biologic value, that is, containing the amino-acids essen- 
tial for growth and maintenance. Strauss believes that re- 
stricted dietary intake of protein in pregnancy is harmful and 
that no injurious consequences follow administration of diets 
high in protein to women with toxemia of pregnancy. 

The mineral requirements are best met by the intake of 
1 quart of mUk daily, assuring an intake of 1.2 Gm. of calcium 
and 0.9 Gm. of phosphorus. Vitamin D has a definite effect 
on calcium and phosphorus absorption, therefore if the patient 
is unable to take milk, dicalcium phosphate may be prescribed 
with viosterol. In addition to milk the use of fruits and green 
vegetables should assure an adequate supply of vitamins. A 
diet containing a sufficient amount of these so-called “protec- 
tive foods” is the main essential. The protection of the 
mother’s bones and teeth, the avoidance of certain minor dis- 
orders such as subcutaneous edema, itching, paresthesias, and 
cramps in the calves of the legs, are dependent upon calcium 
and certain vitamins notably D. An adequate diet is also the 
best preventive of anemia during pregnancy. Iron, calcium 
and vitamin preparations are best prescribed onlj' on in- 
dication. 

In many of the handbooks for mothers the advice is given 
to drink 8 glasses of water daily. Arnold has pointed out the 
importance of controlling the fluid balance during pregnancy’ 
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in preventing severe toxemia. Patients with a past history of 
hj^ertensive vascular disease or with signs of incipient pre- 
eclampsia as evidenced by a slow, steady rise in the diastolic 
pressure should be taught to measure their fluid output and 
regulate the intake in accordance. One should not wait for 
frank edema to start balancing intake and output. 

Anemia. — Determination of the presence of anemia is a 
part of prenatal care. At least one routine blood count and 
hemoglobin estimate at the seventh month would seem a wise 
procedure. Given an emdronment with insufficient diet, poor 
hygienic surroundings, lack of sunshine and outdoor exercise, 
and frequent acute infections, we may expect to find anemia 
of varjdng degree. Anemia in pregnancy falls into three groups. 
The so-called “physiologic hydremic anemia” is not a true 
anemia and should not be confused with simple nutritional 
anemias of mild degree which are common. The second group 
comprises the h 3 qDochromic microcytic anemia — a more severe 
form in which dietary deficiency plus disturbed gastric secre- 
tion are responsible. Reduced iron, 90 grains daily in small 
capsules, should be given in combination with liver therapy. 
The third type of anemia, the macroc 3 dic, addisonian type, is 
very uncommon. Liver therapy supplemented by iron is used. 
In all severe anemias repeated small blood transfusions are of 
great value. 

Vomiting of Pregnancy. — ^In the early weeks of gestation 
attempt should be made to prevent morning sickness and pos- 
sibly the development of the severe form of hyperemesis by 
dietar\^ means combined with psychotherapy. Six small meals 
a day should be eaten. Vitamin requirements should be met 
by plenty of the protective foodstuffs. Mineral waters and 
ginger ale are helpful. Hard candies supply much needed 
^ugar.^ Constipation is corrected. If in spite of these measures 
vomiting persists, phenobarbital % grain, three times a day, 
prescribed. Severe persistent vomiting demands more 
^trinpnt treatment. Do not wait for dehydration, acetonuria 
and increased pulse rate before hospitalization. 

Dental Care.— An early visit to the dentist in order that 
1 C may clear up possible foci of infection is necessary. There 
15^ apparently no greater tendency- to dental caries during preg- 
nancy- than at any other time. Dental treatment and opera- 
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tions may be safely carried out at any time in the prenatal 
period. 

Antepartum Bleeding. — ^Abortion is the chief cause of 
antepartum bleeding during the first two trimesters. The 
writer is skeptical as to the possibility of preventing spon- 
taneous abortions by prenatal care because he believes that 
these are due in many cases to defects inherent in the ovum 
itself. The time to combat habitual abortion is preconcep- 
tional with attention to the health of both marital partners and 
the endocrine status of the woman. However, the use of pro- 
gesterone in the early weeks of pregnancy is worth trying where 
abortion may be due to faulty implantation. 

During the last trimester bleeding accompanied by pain 
points to premature separation of the placenta. Painless 
bleeding, no matter how trivial, should arouse suspicion of pla- 
centa praevia and requires that it should be ruled out. The 
patient should be placed in a hospital, her blood typed and a 
donor made available. In the interest of the baby internal 
examination should be deferred since manipulation may pre- 
cipitate severe hemorrhage. If the presenting part seems 
deeply engaged placenta praevia may be ruled out although 
low implantation must still be considered. Where the present- 
ing part is movable well above the symphysis the probabilities 
are that the placenta is implanted below it. x-Ray will some- 
times reveal the true situation. 

Syphilis. — We wish to stress the importance of a routine 
Wassermann test early in pregnancy in private practice. Con- 
genital syphilis is practically a preventable disease. The inci- 
dence of positive Wassermann reactions among private patients 
is probably less than 2 per cent. In a large percentage of pre- 
natal patients with s}qDhilis the disease is latent with no signs 
or symptoms helpful in diagnosis. While treatment should be 
started as early in pregnancy as possible still, as Speiser states, 
it is never too late in pregnancy to derive some benefit by treat- 
ment as far as the offspring is concerned. 

Toxemia. — Early detection and treatment of preeclampsia 
is perhaps the chief reason for regular and frequent prenatal 
visits at which time the weight, blood pressure, and urinalysis 
are recorded. -A. sudden gain in weight due to water retention 
may be the first warning of to.xemia. .A n>c in blood pressure 
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above 140 should immediately be heeded. To a certain extent 
the degree of hj^ertension is proportionate to the toxemia; 
this is also true as regards proteinuria. Prenatal care cannot 
be considered adequate where in the presence of rising blood 
pressure and increasing proteinuria prompt treatment is not 
instituted since in the majority of cases by conservative means 
the patient may be carried to or near term with a favorable 
outcome. 

Hospitalization is usually required to secure adequate bed 
rest, and to study the possibility of renal impairment. Seda- 
tion with bromides, 15 grains, or phenobarbital, V 2 grain three 
times a day, is useful. Record is kept of the urinary output 
and the intake of fluids restricted in the mild cases to two thirds 
the previous day’s output. In the presence of marked edema 
no fluids are given for the first twenty-four hours. Sodium 
sdts are restricted but proteins are given, % to 1 Gm. per 
kilo body weight. One hundred cc. of SO per cent solution of 
glucose are given intravenously and repeated every four hours 
as indicated. Intravenous magnesium sulfate, 20 cc. of 10 per 
cent solution repeated as indicated, may also be given in the 
niore severe cases. 


If, after rest, sedation, dietary restriction, elimination, in- 
travenous hypertonic glucose and magnesium sulfate, the pa- 
tient’s condition remains unimproved or becomes worse, the 
problem of interruption arises. A persistently high diastolic 
pressure is evidence of angiospasm. Examination of the eye- 
bounds for evidence of angiospastic lesions of the retinal ar- 
erioles^ is helpful. Note whether the reflexes are hyperactive. 

ere is considerable evidence that to allow the severely toxic 
prepiant woman to go on is to allow permanent damage to her 
^rdiovascular renal system. Induction with delivery from 
Wo- .S fte „eu.0d of choice in ftose cases, especiaify rj. 
I'Parae near term, with favorable soft parts. OthPr^« 

local anesthesia is the^o- 
. , c of choice. Inhalation anesthesia should not Lo ^ j 
"■■•Whe possible exception of cyclopropane 

tie Eveiy^ pregnant woman is a potential ppIp 

"’•h adcotuate prenatal supervision since fuliLang cLs™ 
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occur. Even here it is an open question whether with closer 
watch and better cooperation on the part of the patient the 
convulsive stage might not be reached. The patient with con- 
vulsions should be treated by conservative methods. Forcible 
delivery from below or cesarean sections are contraindicated 
because of the poor results. The patient should be in a dark 
room, kept quiet, morphine given and also intravenous glucose 
and magnesium sulfate. Gastric lavage, hot packs, and colonic 
irrigations are no longer used. When the disease has been 
controlled interruption may be considered. 

Disproportion and Malposition. — Beginning with the 
fifth month the patient should be “tabled” for abdominal ex- 
amination at each visit. Perhaps no procedure is of more value 
than inspection, palpation, auscultation and mensuration of 
the abdomen and every opportunity should be sought to be- 
come familiar with this simple technic. The height of the fun- 
dus is measured with a pelvimeter and recorded. The fundus 
reaches 29 cm. and then drops slightly at term, especially in 
primiparae. The McDonald measurement taken with a tape 
is another useful procedure. One end of the tape is placed at 
the upper border of the symphysis while the other is held by 
the thumb in the palm of the hand. The fingers or the upper 
hand are held at right angles to the fundus of the uterus, and 
the tape follows the contours of the uterus except at the upper 
border where the fingers make a tangent to the tape. After 
the sixth month this measurement divided by 3,5 gives the 
duration of pregnancy in lunar months — at term it is 35 cm. 
and the fetus is of average size. A measurement above 35 cm. 
suggests a large baby, hydramnios or twins. 

Examination of the abdomen at each visit should reveal 
an abnormal position of the baby. Studdiford believes that 
with improvement in antepartum diagnosis and with routine 
use of external cephalic version in all suitable cases, the gross 
mortality of breech delivery would be reduced greatly. Ex- 
ternal version is contraindicated in multiple pregnancy and 
placenta praevia. The baby usually remains a vertex after 
turning which is performed on or after the seventh month. Re- 
peated attempts should be made. The rather rare but dangerous 
transverse presentation may also be corrected but has a tend- 
ency to recur. 
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At the sevendi month a careful internal examination is in- 
dicated to recheck the pelvis. The problem of disproportion 
looms in every labor — ^will the head come through? Failure 
to recognize the presence of grave pelvic deformity in a case 
which terminates fatally after a prolonged labor is a sad out- 
come which in some cases at least must be considered due to 
poor prenatal care. 

As the abdominal examination is repeated each weekly visit 
in the last month, the physician looks for evidence of dispro- 
portion. A distorted pelvis is rare and easily recognized. The 
head ma}' be deeply engaged or dipping well into the brim so 
that it is fixed. If the head is freely movable from side to 
side above the brim one should be on guard. The head may 
be high merely because of excessive fluid or unretracted lower 
uterine segment. Can the head be pushed into the inlet by 
gentle pressure on the fundus? Is there overriding and a pen- 
dulous abdomen? t\Tiere doubt exists as to the actual situa- 
tion one should resort to x-ray and consultation. 

*-Ray. — ^Roentgenography is a valuable aid in obstetric 
diagnosis. It will reveal the presence of twins, abnormalities 
of the fetus, such as anencephalus, and gives information as to 
position and presentation. It is being used in the diagnosis of 
placenta praevia. 


Roentgen pelvimetry deserves w'der use in prenatal work, 
^ere are various methods now in general use. An example 
of the frame (positions) method is the centimeter grid pro- 
cedure of Thoms which gives a clear idea of the size and shape 
of the inlet. Study of the inlet by whatever method used should 
a "ays be supplemented by a lateral view of the pelvis and by 
a view of the outlet. There is a tendency to consider dispro- 
portion as a problem of the inlet alone; it does not always 
0 ow that because the inlet is ample, serious difficulty will 

vn1 at the lower levels. The lateral view is 

uabie in showing the relation of the presenting part to the 
passage. The true conjugate may be measured, the shape 

nl'?!! ^ ^ of DOtch All 

to term ^ Patient is 


. At Belle\-ue Hospital we have been 
'ttn the advantages of the Caldwell 


particularly impressed 
and jNIoloy method of 
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Stereoroentgenography for the study of the pelvic architecture. 
The method is useful even where the precision stereoscope is 
not available. By a:-ray study of the pelvis elective cesarean 
section may be determined upon in advance in a small number 
of cases where absolute disproportion is found to exist. The 
majority of cases will be found to have ample pelves but a 
knowledge of the shape of the pelvis has proved a valuable 
aid in the clinical conduct of the case. To obtain this knowl- 
edge antepartum is to bring one more factor influencing the 
outcome into the realm of certainty. The size of the baby as 
a factor in disproportion also needs consideration. Exact 
cephalometry is not required. Either the lateral view or 
stereoscopic plates taken near term give a clear idea of the 
relation of the fetal head to the birth canal. The physician 
may now await the onset of labor with equanimity although at 
least two unknown factors still remain — the possibility of pro- 
lapsed cord and the possibility of functional or soft part dys- 
tocia. Finally the question of induction of labor arises during 
the course of prenatal supervision. No matter how simple the 
method used, induction carries with it special risks. There- 
fore, the indications should be clean cut and urgent. Never 
should it be done as a mere matter of convenience or because 
of importunity. Induction has never found favor in this 
country as a method of treatment for contracted pelves. 

Where home delivery is contemplated the patient should 
be advised concerning the necessary supplies and preparations. 
All patients should be instructed as to the signs of beginning 
labor and advised to report immediately the onset of any pains, 
or the passage of fluid or blood. 

In conclusion, we believe: 

1. That prenatal care implies constant and efficient super- 
vision with hospitalization for those conditions too serious to 
be adequately coped with at home. 

2. That the diagnosis and management of intercurrcnt or 
associated conditions complicated by pregnancy nece.s.sitate 
individualization and the aid of internal medicine. 

3. That the nutritional aspects of pregnane}' deserve con- 
sideration in the prevention of deficiency state.s. 

4. That congenital SNqDhilis is a preventable di.sea>e. 

5. That effort should be made to prevent eclampsia by 
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prompt attention to signs of hj^jertensive vascular disease evi- 
denced by a progressive rise of the diastolic blood pressure, 
proteinuria, upset vrater balance and spastic changes in the 
retinal arterioles. 

6. That antepartum bleeding necessitates ruling out pla- 
centa praevia. 

7. That malposition, especially breech, should be corrected 
where possible. 

8. That the relative size of the birth canal and passenger 
should be determined in advance for possible disproportion and 
that roentgenography should be utilized. 

9. That the physician who realizes he has two lives con- 
fided to his care will approach the privilege of prenatal super- 
rision of expectant mothers as the biggest job in preventive 
medicine he now has to do. 


BIBLIOGRAPHY 

Adair, F. L., and Stieglitz, E. J.: Obstetric Medicine, Lea and Febiger, Phiia., 
1934. 

Alien, E., and Bauer, C. P.: Influence of Medical Diseases on Obstetric and 
Fetal Mortality, Amer. Jour. Obst. and GjTiecT 31: 88S, May, 1936. 

Arnold, J. 0,: More Rational Methods in the Prevention and Control of 
Eclampsia, New Eng. Jour. Med., 216: 1226, 1936. 

J. B.: Year Book of Obstetrics and Gynecologj', The Year Book Pub- 
lishers, Chicago, 1936. 

J. M. Munro; Maternal Mortality and Morbidity, William Wood and 
Co^ Baltimore, 1933. 

Rtport of American Committee on Maternal Welfare; Management of Pre- 

5 .^'^Ptic Toxemia and Eclampsia, JAMA., 104: 1703, May 11, 1935. 

^ Sj-philis in Obstetrics, Surg. Clin. N. A,, 17: No. 1,' 67, Feb , 

Stan^r^ of Prenatal Care, Publication No. 1S3, Children’s Bureau, United 
of Labor, 1935. 

^ '"ElevaL^v Nutritional Deficiencj'. HjTDoproteinemia and 

, mX ““nX, 'X'" 

EvlX 

vnii, K ' Hava, 153 ). “ 

ouse Conference: Report of Committee on Prp ^ 

'D'.i'.c *p •^Pri®^o''-Ccntur>’ Co., Nesv York, 1933. ' Maternal 

••• ■ rualla: Diabetes Complicating Pregnana- Am., t 

:s0, March, 1957. O^st. and 




Medical Clinics of North America 
Xovember^ 1P3T. New Vork Number 


CONTRIBUTION BY DRS. DANIEL POLL and 
J. EDWARD STERN 

From the Ser\t;ce of Dr. George Baehr, Mt. Sinai 
Hospital 


dangers of dehydration treatment in 

HEART DISEASE 

In this paper the authors propose to consider certain un- 
toward effects of diuresis and dehydration therapy with sug- 
gestions for their prevention and treatment. Because of their 
remarkable efficiency, mercurial diuretics will receive special 
consideration although this discussion would pertain with equal 
orce to other potent diuretic agents. 

It has long been realized that elimination of excess fluid 
^rn the body tissues is in itself a distinct aid to cardiovascular 
c ciencj', producing both subjective and objective improve- 
ment The rnechanism of this change has been the subject of 
consi erable investigation. It may be due in part to a diminu- 
lon in peripheral resistance and to a transient decrease in blood 
0 ume, which has been definitely shown to occur.^^ Fried- 
an and his associates^ attribute the improvement to: fl) a 

P^^dudng a de- 

noriinn / ^ blood through edematous tissues in pro- 

rctum nnH ’"diabolism, the resulting decline in venous 
ouZ m'" to decrease the cardiac 

load b; rM,?" of the heart to carry the 

comra«i,e pS oTThtlL'"'™- 

«<■» of tto «nttines and 

'b^apnointinp \ cardiac failure— digitalis— is 

to ^ potent diuretic drug was 

enZv n therapeutic armamentarium. Saxl and HeiliS * 
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pound, in the treatment of luetic aortic disease found that drug 
produced remarkable diuresis in decompensated cases. When, 
in 1924, Keith and his associates* reported the utility of cal- 
cium chloride in diuretic therapy of nephritis the study of. 
dehydration received another impetus. 

The new mercurial compound, novasurol (merbaphen), was 
widely hailed and extensively utilized. A series of related 
drugs — salyrgan (mersalyl), novurit, neptal, mercupurin — 
was rapidly developed and used with satisfaction. These drugs 
are so superior to any of their predecessors that any discussion 
of untoward effects of dehydration must involve a discussion 
of their action, although, as already indicated, any effective 
diuretic could produce similar results. 

As experience accumulated, certain undesirable effects of 
the mercurial compounds were observed. These may be clas- 
sified as follows: 

1. Fatality shortly after the administration of the drug. 

2. Local tissue necrosis, phlebitis, neuritis. 

3. Symptoms of mercurialism. 

4. Purpura. 

5. The syndrome of restlessness, mental confusion, apathy, 

coma, and — in some instances — death. 

6. Combinations of 3 and 5 as occurred in one of our cases. 

Rapid fatality'*' " is interpreted as idiosyncratic® ana- 
phylactoid, as a “speed shock” phenomenon® or possibly as due 
to cardiovascular collapse as seen in adrenalin poisoning (see 
the Discussion of Jackson’s work® on the pharmacology of the 
mercurial diuretics). The best safeguard against this type of 
accident is slow injection when the intravenous route is used. 
Local tissue damage is avoided by accurate placement of the 
drug in vein or muscle when these routes are used. Symptoms 
of mercurialism occur very occasionally. Since the use 
of the mercurial diuretics is usually characterized by a “thrust 
excretion” the drugs are rapidly eliminated except when they 
fail to act efficiently. In other words, the danger of mer- 
curialism probably varies inversely with the degree of diuresis 
and the two are to a certain extent mutually e.xclusive. Never- 
theless, it should be remarked that ivhen the first injection is 
unsuccessful a second may safely be administered after forty- 
eight hours. Symptoms of mercurialism have been reported 
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withsaljTgan by Rosenthal," necropsy revealing colitis, tubular 
nephritis and, in addition, pulmonary embolization. Similar 
findings were recorded by Snell and Rowntree^^ in their paper 
on' purpura following the use of mercurial diuretics. The syn- 
drome of restlessness, mental confusion, apathy, and coma is 
the most serious complication of dehydration therapy and is 
the one ■v\dth which this paper is concerned. It has been pre- 
\iousty described by the authors^'’ and other writers.^^' 

It is important to reiterate that no indictment of the mer- 
curial diuretics is intended. These drugs are indispensable in 
the treatment of many varieties of water retention and their 
value cannot be overestimated. However, we propose to out- 
line certain methods by which they may be used -with even 
greater safety than heretofore. To do this, it -will be necessary 
to consider briefly the pathologic physiology of dehydration in 
general, the pharmacology of certain diuretics and especially 
of the mercurials, the contraindications to severe dehydration 
therapy, the syndrome of excessive dehydration, the antidotal 
measures to be employed if dangerous symptoms supervene. 


PATHOLOGIC PHYSIOLOGY OF DEHYDRATION 

Examples of rmtoward effects of dehydration are found in 
a uide variety of pathologic states in which salts and water are 
lo.'^t from the body. The algid form of cholera^^ and the ali- 
mentarj' intoxication of infants are examples. The prime im- 
portance of water and salt depletion in the latter condition has 
been clearly demonstrated by the admirable work of Karelitz 
and Schick^ who have shown that the restoration of water and 
salts (together with transfusion) is often life saving. It is 
0 vious^ then that untoward effects of dehydration may be ob- 
setv ed in cases in which no diuretic therapy is used. 

Tfii ^ number of different ions are present in the body 

established that sodium is the most 
and S intercellular tissue spaces^" 

dvnn • ^ extremely important role in the hvdro 

^inam^cs of the body. With loss or gain of fluids h a’ 

'ho oihel'ion! R although 

■" ‘^odiZ in ^ater metaboh'sm 

on .he s^d.o.e'’ e^phasb^ in tSe ' 
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PHARMACOLOGY OF DIURESIS AND DIURETICS IN GENERAL 

Diuresis in generaP® is characterized by loss of water and 
of cations in the proportion in which they occur in blood plasma 
and extracellular fluids; i. e., 145 milliequivalents of sodium, 
4 milliequivalents of potassium and 4 milliequivalents of cal- 
cium per liter. Chloride is excreted in larger amounts than 
the basic ions, i. e., 190 milliequivalents. The greater the 
diuresis, the longer is the time required by the body to regain 
its fluid. The larger the subject, i. e., the greater the available 
amount of body fluid, the greater is the diuretic response. In 
this connection it is important to remember that the presence 
of edema is no assurance that the patient is not suffering from 
a lack of available salt and water. He may complain of great 
thirst and present poor turgor of the tissues of the upper half 
of the body. To overcome the emaciation associated with 
diuresis in experimental animals used for determining minimal 
toxic doses of mercurials it has been found that fluid adminis- 
tered by mouth is more effective than that given parenterally.*’ 

SPECIAL PHARMACOLOGY OF THE MERCURIAL DIURETICS 

The mode of action or pharmacology of salyrgan remains 
a matter of debate. The theories may be briefly summed up 
as follows: 

1. The hydrophilic properties of the tissues are diminished. 

2. An adrenalin-like action of prolonged duration is pro- 

duced. 

3. An inhibiting effect on the renal tubular epithelium is 

developed. 

The first theory is based on the antidotal effects of supply- 
ing fluid to the body and of giving posterior pituitary extract; 
in others words, it suggests an alteration in water metabolism 
and postulates an initial blood dilution which is not borne out 
in fact."' Schmitz'^ made determinations of the re- 

fractive index of the blood plasma every three minutes after 
the administration of salyrgan and found no hydremia; on the 
contrarjs the refractive index increased during diuresis indi- 
cating hemoconcentration. The early reports of initial blood 
dilution (increase of hydremia ) are now attributed to over- 
emphasis of minor variations and to the time intervals at which 
determinations were made. Xevertheless, that water metab- 
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olism is faulty in these cases cannot be denied, since, as already 
pointed out above, it is well known that a patient may be 
edematous in the lower extremities and complain of severe 
thirst and present poor tissue turgor over the upper half of tlie 
body. The second theory is based on the interesting studies of 
Jackson® which show that salyrgan is analogous to adrenalin 
in its action upon the heart, blood vessels, and kidney. The 
third theory, namely, that the activity of the renal tubular 
epithelium is depressed, preventing resorption of threshold 
substances, notably sodium chloride and water is the most 
generally accepted at the present time. Nonnenbruch,®® like 
Schmitz, has shown an initial decrease in hydremia. Chabanier, ^ 
Lebert, and Lumiere®^ have shorvn an initial drop of blood 
sodium — in one instance from 5.83 to 2.48 Gm. per liter — and 
of blood chloride from 6.38 to 3.52 Gm. per liter. For further 
interesting data in this connection Govaert’s studies*® with 
transplanted kidneys may be consulted. 

Foumeau and Melville*^ in studying toxicity of mercurials 
made the following important observations. Too rapid injec- 
tions may cause instant death in a rabbit which would other- 
wise survive seven to fourteen days. This corresponds precisely 
with fatality shortly after the administration of the drugs as 
noted in the earlier part of this paper. Acute intoxication may 
occur and cause emaciation and death in five days; it is char- 
acterized by anuria, diarrhea, and renal and intestinal lesions. 
Chronic intoxication is associated with some degree of diuresis, 
terminal diarrhea and renal changes. The authors state that 
the minimal toxic dose is that weight of the substance expressed 
in Gm. per kilogram of rabbit which when injected intra- 
venously into animals kept on a basal water-free diet leads to 
progressive emaciation and death in seven to fourteen days. 
This syndrome is distinctly analogous to the one which we 
describe in human subjects. The mechanism of this chronic 
mto.dcation is attributed to some derangement in water metab- 
oUsm (which we would modify to water and salt depletion) 
rather than to an associated nephritis. These authors have 
made the extremely important obsersmtion that when their 
ammals were given water by mouth (200 cc. into the stomach) 
amresis would ensue and the animals would recover. They 
confirmed die observation of H. Gunsbergf" that water by 
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mouth is more effective than water administered parenterally 
These observations of Fourneau and Melvilie and of Gunsberg 
form the basis for our method of managing cases of excessive 
dehydration. 

It has been shown that in diuresis due to salyrgan and its 
allies there is a huge excretion of sodium chloride and water.^' 

It is important to understand that the degree of diuresis is 
dependent upon the amount of mercurial administered. When 
the dose of merbaphen is increased from 1 to 2 cc. there is a 
threefold increase in the excretion of water and sodium chloride 
and a twofold increase in the duration of the action.^” The 
various drugs are available commercially in approximately 10 
per cent solutions and it is advisable to begin with a small dose 
(/4 to 1 cc.) intramuscularly. 

The most popular route for the administration of the mer- 
curials is the intramuscular. Although a number of the drugs 
may be safely administered intravenously, there is in many 
instances no distinct advantage to this route. Recently it has 
been found that rectal administration in the form of supposi- 
tories is often effective. 

CONTRAINDICATIONS TO THE USE OF THE MERCURIAL 
DIURETICS 

In an effort to explain the pathogenesis of the various toxic 
phenomena of the dehydration syndrome and to determine 
contraindications, our cases and those reported in the litera 
ture have been examined from the standpoint of age, sex, heighi 
and weight, type of disease, blood pressure, renal function, 
degree of diuresis, state of dehydration, urinary changes, blood 
chemical findings, mode of exitus, postmortem findings, drug 
employed, and dosage. Sprague and GraybieF'^ found that age. 
sex, blood pressure, duration of disease, degree of cardiac en- 
largement, and cardiac rhythm were unimportant in predicting 
the efficacy of diuresis. Usually the reports of various authors 
are incomplete and a tabular analysis cannot be made. Never- 
theless it is our impression that elderly, atherosclerotic indi- 
viduals may be less able than others to effect an automatic 
readjustment of salt and fluid balance after diuresis, particu- 
larly if they are thin or cachectic (/. c., with a small available 
amount of salt and fluid to provide them with a margin of 
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safety), if already in a poor state of hydration, and if the 
dosage of the drug has been large. 

THE SYNDROME AND ITS DIFFERENTIAL DIAGNOSIS 

The syndrome which we will now discuss in detail occurs 
with diuresis and is characterized by preliminary restlessness 
and mental confusion, delirium or even a psychotic state, fol- 
lowed in some instances by apathy, coma, and death. Extreme 
thirst with exceedingly dry tongue and loss of tissue turgor are 
often observed. The premonitory restlessness may not appear 
and apathy may be the first manifestation. 

In this connection, it is interesting to observe that severe 
weakness without other symptoms is often noted after diuresis. 
This weakness actually represents the first phase of a complete 
S3Tidrome; it is fairly common and is not dangerous. In pa- 
tients under long-continued therapy for myocardial insufficiency 
this symptom is sometimes relieved by interrupting the usual 
routine for a period of one to two days during which liberal 
amounts of water and salt are permitted. 

Any or all of the symptoms we have noted may occur con- 
comitantly with complications inherent in the underlying 
disease process or in association with other superimposed com- 
plications. However, they are often distinguishable even in 
the face of these confusing factors and should always be borne 
in mind when a patient who has been subjected to diuretic 
therapy appears to be going downhill. 

In other words when a waterlogged patient under the in- 
fluence of diuretics begins to fail one must endeavor to decide 
whether any of the following conditions are present, and if so 
whether they are etiologic, contributory or only incidental to 
<ne clinical picture: 

1. Irremediable myocardial insufficiency. 

2. A fresh coronary thrombosis. 

3. Exacerbation of acute rheumatic carditis. 

4. Pulmonarx' infarction. 

'Respiraton,' tract infection. 

6. Cerebral vascular accident. 

E True renal insufiiciency. 

5. Oversedation. 
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9. Acidotic coma from the use of acidifying salts in cases 
with impaired renal function/® 

10. The syndrome herein described. 

On close analysis it should be possible to distinguish the 
true nature of the patient^s collapse, if it is borne in mind that 
he is undergoing diuretic therapy, and that this alone may be 
the causative factor. 

MECHANISM OF THE SYNDROME 

As has already been implied the syndrome which we describe 
is dependent on a disturbance in the water and mineral equi- 
librium of the body. As already stated in the section on 
pharmacology, Nonnenbruch and Schmitz have shown an initial 
diminution in hydremia and Chabanier ef al. have shown an 
initial drop in blood sodium and chloride. Keith, Barrier and 
Whelan®® have found that diuresis, either spontaneous or due 
to ammonium chloride and novasurol, is associated with an in- 
creased excretion of water and sodium; there is some loss of 
other ions but of none so constantly as sodium. This im- 
mediately calls to mind the acute collapse of Addison’s disease 
which presents a clinical picture in many ways strikingly 
similar to the one which we describe — i. e., profound weakness, 
apathy, coma — and in which the blood sodium is also depleted 
(Loeb, Atchley, and StahF°) and which may be precipitated by 
deprivation of sodium. Loeb and his associates have found 
that the blood sodium (and blood sugar) fall while the blood 
urea rises and the other chemical and morphologic studies of 
the blood show evidence of blood concentration. 

As pointed out in a previous paper^'^ the description of this 
S 3 mdrome is not original with us. In 1898 Eichhorst'^ was able 
with digitalis and diuretin to produce marked diuresis after 
which somnolence, disorientation, delirium, and apathy de- 
veloped in certain cases. Sprague and Graybiel,*^ in 1931, re- 
ported a case of malignancy with ascites in which it seemed 
that death was hastened by the use of salyrgan. A similar ob- 
ser\mtion was made by one of us (Poll) in a patient with a 
carcinoma of the ovary, carcinomatosis peritonei, and marked 
asdtes. The patient, an elderly woman, was othenvise in good 
condition. Two cc. of salyrgan were administered intramus- 
cularly. IVithin twelve hours — after a marked diuresis— the 
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patient became very restless, quickly lapsed into apathy, 
followed by coma and death. Smetz^® in 1934 stressed Ae 
necessity for care in administering salyrgan in severe cardiac 
insufficiency and mentioned somnolence and mental confusion 
(phantazieren) following diuresis, but did not mention either 
the severity of the diuresis or the mechanism of the effects. 


PROPHYLACTIC METHODS AND GENERAL PLAN OF 
MANAGEMENT 


As already indicated, a study of our case reports and those 
of other observers provides no entirely adequate basis for the 
prediction and exdusion of patients unfavorable for drastic 
deh}dration therapy. Particular care should be used in the 
presence of senility, advanced atherosclerosis and cachexia. 
The renal function as determined by the concentrating power 
of the kidneys is important.^" The initial dose should be small 
since the diuretic response is a function of the dose. If the 
preliminary dose is ineffective and a large collection of fluid is 
evacuated from a serous cavity the second dose of the diuretic 
drug should not be increased since under these circumstances 
2n undesirably large diuretic response is sometimes evoked. 
It is important to proceed slowly with dehydration and to avoid 
carr^ung out too many procedures (such as phlebotomy, thora- 
centesis, paracentesis abdominis) at one time. This precaution 
applies particularly in elderly patients with predominating 
'^ght heart failure. 


At times it may be preferable to ignore mild asymptomatic 

^anes of edema rather than to risk producing serious dehydra- 
I'on effects. 


antidotal TREATMENT 

foregoing analysis gives the key to therapy in cases in 

iTiMc,, symptoms have developed. The following 

-Ures are emploj^ed: 

h Oral administration of water, 

sulcV;2^i administration of sodium chloride at first in cap- 

solution which is effective in 
^ • ration of the sodium content of the blood.®^ 

subcutaneous administration of salt 
' h the foregoing methods are impossible. If therapy 
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is delayed the condition may no longer be reversible and may 
end fatally. 

REPORT OF CASES 

The following cases form part of a group previously re- 
ported by the authors.^® 

Case I.— A sixty-seven-year-old white man entered the hospital with a 
diagnosis of generalized arteriosclerosis, including cerebral and coronary in- 
volvement, and myocardial insufficiency. He had observed exertional pre- 
cordial pain for ten years and dyspnea and edema for four months. With 
sedatives and dehydration therapy including the restriction of salt and fluid 
and 2 intramuscular injections of mercupurin (1 and 2 cc. respectively), the 
patient lost 30 pounds. Thirteen days after his admission to the hospital and 
one day after the second injection of mercupurin, it was observed that the 
patient was suffering from profound weakness. On the following day mental 
symptoms developed and he became noisy and attempted to strike the nurses. 
It became necessary to transfer him to another institution. 

This case is an instance of weakness and psychosis diag- 
nosed at the time as ^'psychosis with cardiac disease’’ follow- 
ing diuresis. 

Case IL — ^A sixty-five-year-old man entered the hospital for treatment of 
myocardial insufficiency due to disease of the coronary arteries. He was placed 
on dehydration therapy including 1 cc. of salyrgan administered intravenously. 
Although his original weight was only 94 pounds, he experienced a marked 
diuresis. The next day he became noisy and had delusions of persecution. It 
was necessary to administer morphine and chloral. Progressive weakness and 
obvious dehydration ensued. Despite the fact that fluids were then forced he 
became stuporous and died with a terminal temperature of 101 4° F. 

This case illustrates the point that a patient with a small 
body weight, i. e., with a small reserve of salt and fluid, should 
be dehydrated cautiously. 

Case HL — sLxty-five-year-old woman was admitted to the hospital com- 
plaining of dyspnea and edema. The diagnosis was generalized arteriosclerosis, 
including coronaiy^ arteriosclerosis, myocardial insufficienc>\ right hydrothorat. 
and peripheral edema. On a dehydration regimen including 3 injections of 
mercupurin, each of 2 cc., she lost 38 pounds in weight over a period of twelve 
days. At this point, when signs of decompensation had disappeared, and the 
patient was ready to be out of bed, she became drowsy and uncooperative. 
WOien fluids were then forced for a few days the symptoms cleared up, and the 
patient was able to leave the hospital much improved one month after her 
admission. Precisely the same sequence of events had been obsen-'ed on 2 
prenous admissions to the hospital. 
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This case is one in which drowsiness and mild mental 
symptoms regularly followed the period of dehydration. 

Case IV. — sixty-five -year-old man entered the hospital complaining of 
dyspnea and orthopnea of four months* duration. The diagnosis was generalized 
arteriosclerosis, coronary arteriosclerosis, auricular fibrillation, chronic bronchitis 
and emphysema, and myocardial in5u£ficienc>\ The patient received 3 injections, 
each of 2 cc., of salyrgan, one day, one week, and two weeks, respectively, 
after admission to the hospital. During the first two weeks he lost 30 pounds 
in weight and complained of severe weakness and diarrhea. Four days later 
stomatitis and phar>mgitis developed and there was a slight rise of tempera- 
ture. The patient became unresponsive and uncooperative, refusing food and 
fluids. His symptoms were at first ascribed to the use of chloral hydrate. 
Newtheless fluids were forced for three days during which time the stomatitis 
and diarrhea subsided and the patient became more responsive and cooperative. 
He ^ permitted to gain several pounds without developing sjnnptoms of con- 
gestive failure, and left the hospital one month after admission in good condition. 


This is an instance of severe weakness and mild mental 
symptoms following severe diuresis. The symptoms of diarrhea 
and stomatitis were probably due to mercurialism although this 
eature of the case was not investigated. It is important to 
note that, although the unfavorable symptoms were at first 
asenbed to the use of sedatives, with the administration of 
liius in liberal amounts recovery ensued. 


pIain?nTn7^ fifty-seven-year-old woman was admitted to the hospital ci 
diaimnf- orthopnea and swelling of the lower extremiUes. ' 

tension "^anH^ genera^d arteriosclerosis, with coronary involvement, hy] 

''' 5 t '32 pounS'T’th? 7-^^' T neptal, 

restlessness ann ^ phenomena improved; mental confusion 

mental ^ '^^re no focal neurologic signs and 

-e^osLo^- ^farr, " r 

of inrr J " raonlhs the patient returned to the hosnital TOiti. 
davs 3^'"^ ecompensation of five weeks’ duration. Over a period 

•“ '““‘“biy. S 
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In this case the periods of dehydration were characterized 
by restlessness, mental symptoms, profound weakness, and a 
period of vasomotor collapse. By simply omitting further in- 
jections of neptal during her first stay in the hospital and by 
forcing fluids during her second stay, recovery followed. 
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EPILEPSY: BIODYNAMICS AND TREATMENT 

Definition. — Epilepsy is a disorder of the cerebral neurons 
characterized clinically by a tendency to recurrent fits. The 
fits are known now to be disturbances in the continuous elec- 
trical activity which maintains consciousness. Epilepsy is to 
be diagnosed, not upon any characteristic of the fits, which are 
of great variety, but upon this tendency to periodic recurrence. 

General Conception. — A tendency to fits once definitely 
manifested, persists throughout life even from infancy to ad- 
vanced age, although it may be submerged by medical treat- 
ment or improvement in general health. So fixed and constant 
a physical characteristic seems to justify the assumption of a 
basis in anatomic structure. But such an assumption is by no 
means unanimous. There has been no agreement upon any 
pathognomonic structural imperfection or defect as the basis 
for the tendency. In 1926^ I adduced certain evidence to show 
that the varied pathologic anatomy of epilepsy has a common 
enominator wLich satisfactorily explains the fixed tendency, 
ihis common denominator is a paucity of functionally active 
or impulse-carrjdng fibers. On the basis of the developmental 
or acquired origin of this pathology an etiologic classification 
can be made of primary defect and secondary defect epilepsy. 
^5 for pnmaiyr defect epilepsy, the imperfections in develon- 

variid'' hi" are many and 

a^ci^ ■J''* a paucity of fibers is a consequence which can be 
ascribed readily to any of them. In secondary defect enilensv 
c functionally active fibers are reduced by changes arm 

crainc or traumatic, of the cerebral tissue, its covering, oTSs 

I SS7 
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vascular and spinal fluid channels. Since that time pathologic 
studies and experimental work on epilepsy (particularly the 
electrophysiologic studies) have served greatly to increase the 
plausibility of my hypothesis. 

The intermittent disturbances in physiologic function which 
are the fits have to do first and foremost with the skilled en- 
vironmental contacts, that is, those processes which maintain 
consciousness. These physiologic disturbances can be explained 
in accordance with the specific anatomic fault of defective fiber 
(conduction) pathways, because consciousness with its expan- 
sion and contraction depends upon the transference of impulses 
among high cerebral units, in particular the receptive centers 
for sensory stimuli. This intercommunication is maintained 
electrically and the pathways for these communications are the 
nerve fibers. Over their network the transference of nerve 
impulses occurs which permits awareness of self and surround- 
ings and the intellectual functions of attention, memory, de- 
liberation and choice. So, after reviewing briefly the pathologic 
anatomy, I shall give my hypothesis of the pathologic physi- 
ology and illustrate it by describing the probable intracerebral 
occurrences during a single attack. 

Pathologic Anatomy. — Facts Proving It a Cerebral Dis- 
ease. — That the epileptic tendency is, first of all, a disorder 
of the cerebrum seems almost a superfluous statement in view 
of the fact that the essential feature of the fit is a disturbance 
of consciousness which is a function of the cerebrum. How- 
ever, it has been established well by the facts of cerebral dis- 
ease, electrical experimentation, ablation of certain portions of 
the brain, experimentation with convulsant drugs, and by a 
combination of these various methods of investigation, that 
epilepsy is a disease of the cerebrum and no place else. The 
same facts have shown the importance of the cortex in the 
clonic and the subcortical regions in the tonic features of the 
muscular spasms accompanying con;'ulsions. 

Facts Proving Basis in Anatomic Structure . — .'^part from a 
life-long constancy of a once established tendency to fits 
various other facts argue for its basis in imperfect cerebral 
anatomic structure, such as the following; its close associa- 
tion with mental deficienc>' and its increased frequency with 
increased grade of mental deficiency; its greater liability at the 
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time oi incomplete development of the brain in infancy , its 
common occurrence with destructive cerebral lesions of almost 
any kind or location] the fixity of the point of onset to a single 
location for any individual epileptic; tlie structural cerebral 
imperfections suggested by the frequent presence of gross 
bodily anatomic malformations. 

The Common Denominator in Pathologic Anatomy. — The 
common denominator in such a varied pathologic anatomy can 
only be found in structure subserving a function common to 
all parts or identical in any cerebral location. The pathways 
which carry the intercommunicating impulses, alone fulfil the 


requirement. A lesion any place which destroys fibers will 
always produce one identical effect: a difficulty in transmitting 
the impulses to correlate the various cerebral functional units. 
That the common denominator of the pathologic anatomy of 
epilepsy, or the essential epUeptic fault, is a paucity of func- 
tionally active correlating neurons, thus seems evident. 


Facts Substantiating Common Denominator Hypothesis . — 
The close relationship of infancy to epileptic susceptibility is 
considered due to correlating neurons being incompletely 
awakened to functional activity by the delayed deposit of the 
myelin sheath. Three facts in the pathologic anatomy of 
epilepsy supply supplemental proof of culpability of correlating 
neurons in this basic instability. 

Firstly, lesions chiefly in white matter, such as occur in 
so-called “demyelinating diseases,” seem prone to set up the 
con\^lsive tendency. In Schilder’s disease, encephalitis, peri- 
^a IS diffusa, the expression of which is destruction of myelin 
^ s, fits may be tte first symptom to draw attention to the 
pa lent s illness, but usually appear at some times during the 
^nrse of the disease. In status dysmyelinatus described by 
ami AT^’ are part of the clinical picture. King 

charar? • f account of Marchiafava’s disease, 

callnc demyelinization of nerve fibers in the corpus 

iuTCL 

laininga'hlm^T'f ob- 

could giveinformaH 22 patients who 

5; miormation on this point. 

i-' 1 disturbance in chronic epilepsy 

v,-,^ structure according to Hodskins and 
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Yakovlev® in their study of the nature and location of the path- 
ology underlying the neurosomatic deterioration of chronic 
epileptic patients. Peculiar disappearance of fibers in the 
globus pallidus and corpus striatum, especially a loss of myelin 
sheaths, was recently demonstrated by Spiller^ in a case of sub- 
cortical epilepsy. As the striate system has no direct cortical 
communications, but reaches the prefrontal and precentral con- 
volutions by several series of neurons, the tonic convulsions 
described, and the irritability, loss of temper, tendency to 
stutter, difficulty in understanding what was read, and impair- 
ment of memory, were considered due to loss of function in 
these correlating neurons. 

Thirdly, epileptic attacks occur most frequently in cases of 
diffuse, slowly infiltrating glioma in which many ganglion cells 
and nerve cells remain fairly intact between the growing tumor 
cells, according to List.® This type of tumor reduces fibers in 
number sufficiently to interfere with the facilitation of im- 
pulses but does not cause a complete paralysis of function as 
do the rapidly growing and thoroughly destructive tumors. 

Special Vulnerability of Frontal Lobe. — Autopsies Prove 
It . — ^Autopsies on epileptics indicate the special vulnerability 
of the frontal lobe to the epileptic tendency, either through its 
lack of good structural development, or upon its invasion by 
destructive lesions. Bateman® recently reviewed the clinical 
and pathologic data in a series of 178 brains of persons with 
convulsions. Only 2 of the brains did not show pathologic 
change. He concluded that cerebral frontal agenesis was the 
most predominant and characteristic condition in the brains of 
patients whose s 3 Tnptoms occurred before the period of pubes- 
cence. He divided his material into three groups. One group 
of 34 included persons of all ages who had active organic dis- 
ease of the brain. The rest were divided into two groups ac- 
cording to time of onset of convulsions before or after an 
arbitrary age of puberty as twelve. In the older group of 76 
cases the most common pathologic changes were in the cerebro- 
spinal fluid and vascular systems. There were structural 
developmental defects, but the majority were the result of in- 
flammatory insults to the cerebrospinal circulatory system. 

In the younger group, whose convulsions occurred before the 
age of twelve, there were 66 cases and in all these there was 
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cerebral agenesis which in each instance included the frontal 
lobes. 

Tumor Statistics Prove It . — Regarding the location in the 
cerebrum of tumors most likely to evoke epilepsy, statistics 
agree on the frontal and are approximately in accord in stating 
that, convulsions occur in about SO per cent of frontal lobe 
tumors. In Parker’s’ series, which may be considered repre- 
sentative of other statistics, convulsions occurred in 52 per 
cent of frontal lobe tumors, in 31.8 per cent of temporal lobe 
tumors, in 38.3 per cent of corpus callosum tumors, and 30.7 
per cent of third ventricle tumors. "When the tumor involved 
a combination of two such important association centers as 
frontal and temporal, convulsions occurred in every case. 
Pathologic ’Physiology. —Frontal Lobe Physiology.— 
his special vulnerability of the frontal convolutions cannot be 
ipored in any consideration of the dynamics of epilepsy. But 
>t must be remembered that all parts of the brain are connected 
wth the frontal lobes, and that nervous function is “localized” 
in a 1 those nervous structures which are thrown into activity 
in the performance of function. It is doubtful if any nervous 
c mties occur in the cortex exclusively without some partici- 

Sn opinion re- 

g ng the preponderant physiologic function of the frontal 

to H "“'th are necessa^ 

Comacts. “Ction concerning environmental 

a disturbance of the frontal lobes which causes 

a stat™of’ ■"’rf*' syothosis of impulses arriving there, leads to 
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Substantiated by EXcctro physiologic Experiments . — My 
conception is substantiated by facts derived from recent study 
and experimentation on the electrical activity of the brain. 
Confused mental states, associated with imperfect (disturbed) 
frontal lobe function, produce abnormal fluctuations in electric 
potential marked by a rhythm of amplitude and frequency ap- 
proximating in character that occurring during an epileptic 
attack. Lennox, Gibbs and Gibbs® find that the typical dis- 
turbance in electrical potential led off from the surface of the 
skull during petit mal (the outburst of waves of great ampli- 
tude and reduced frequency) comes chiefly from the frontal 
lobes. With such limited capacity for good frontal lobe func- 
tion as occurs in early infancy, mental deficiency, during sleep 
in the normal, and other conditions characterized by disturbance 
of consciousness or extreme mental confusion, such as result 
from breathing pure nitrogen, overventilating the lungs with 
room air, and failure of the cerebral blood supply, the ampli- 
tude of the waves in the cortical electrogram, is greatly in- 
creased, and the frequency is slowed (Gibbs, Davis and Len- 
nox®) . Davis and Davis^® showed that babies under six months 
give large random waves rather than regular rhythms. Regu- 
lar rhythms of about 4 waves a second begin to appear at about 
six months. The frequency increases progressively to 7 or 8 
waves a second in childhood, and to the adult pattern and fre- 
quency by ten or twelve years. Kreezer” found that in low- 
grade mental deficiency large waves of longer duration, and 
frequency of about 5 waves per second, occurred. 

Intracerebral Occurrences During Epileptic Attack. — 
Fright as an Excitant . — Gowers stated many years ago that as 
a direct incitant of the first attack, intense sudden alarm takes 
the first place. It can be traced in a considerable proportion 
of cases. In many instances the cause of the alarm seems 
absurdly inadequate, but that which seems inadequate on first 
sight may not seem so on further consideration. Gowers also 
said that the disturbing effect of sudden fear seems the greater 
when it cannot have its normal consequence, namely, the ener- 
getic discharge of the motor centers, to escape from danger. 

The chief centers for the control of emotional reactions are 
located in the diencephalon. Strong emotional excitement in- 
variably results in an immediate discharge of nervous impulses 
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through the autonomic nervous system. The immediate reac- 
tions invoked tend in general to produce functional responses 
which are beneficial to the individual. For example, there may 
be a charge of adrenin into the blood stream ■with consequent 
changes in the blood flow, or blood sugar may be mobilized for 
the possibilities of extreme muscular exertion. There may be 
a marked rise in the number of red blood cells in the blood. 

Gibbs, Davis and Lennox tell of two of their patients with 
grand mal seizures who could be thro'wn into a seizure by a 
loud noise. The noise was followed within one-tenth second 


by a seizure. I have known numerous instances of anxiety 
and fright being incitants of attacks. J. S., a boy of eleven, 
whose first attacks were attributed by the family to a period 
of anxiety and excitement following his being involved -with 
some other children in a petty theft from a local candy store, 
IS one of them. Sudden fright had repeatedly caused later 
attacks. One afternoon, hearing a knock at the door and ex- 
pecting his mother, he ran to the door and threw it open. In- 
stead of his mother, he was surprised to find two Catholic nuns. 
Something in the surprise and in the strange picture of the 
hooded sisters gave him an excessive fright. He went do-wn 
almost immediately in a generalized con-vulsion. It is probable 
at repetition of frightening situations in dreams may act in 
e same way. It is probable also that disordered visceral func- 
nutritional lack of various kinds, may bom- 
ar the cerebrum with excessive afferent stimuli all below 
conscious levels and act as inciting factors of single attacks. 

itc; nr generally agreed on, like fright, and trace 

^ intracerebral occurrences, a comprehensive view of 
iod3mamics of epilepsy may be gained. 

^^fraccrcbral Occurrences Following Fright — 'Whsf T Q 
was carried from his retinae over the optic ner^L anrl* 
•Utem ? geniculate bodies and to the occipital cortex An 

adimthimself t ^ throughout his brain as memories, so as to 
taf InhA f ^ ^PP^Pri^te present decision or action a fmn 
, funcUon. apparently failed. A condition nf 

.n.o Wood stream the subs.a~":S 
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acetylcholine, humoral excitants of sympathetic and parasym- 
pathetic functions, to prepare him for flight or fight. It is 
knovm that each of the billions of red blood cells in the 
body contains a charge of electricity. The blood cells of 
a full-grown man have been estimated to contain sufficient 
electricity to light a 25-watt bulb for five minutes (Biol. 
Lab., Cold Springs Harbor, L. I.). Autonomic excitation, 
therefore, increases the electrical charge of the blood stream 
when it stimulates an immediate production of blood cells. This 
bodily turmoil bombards the brain, indirectly the frontal lobes, 
with extra volleys of afferent stimuli. These stimuh mean an 
increase in the volume of electrical potential being transferred 
over conduction neurons, a heavier load of electric current 
which overtaxes the impulse handling or current carrying 
capacity of fibers. How these volleys of electrical stimuli ar- 
rive in force and time to evoke fits must be left for lengthier 
and more technical descriptions which comprehend the inter- 
esting phenomena now being uncovered by the research electro- 
physiologists relating to the various alterations in spike poten- 
tial, negative after-potential, and positive after-potential. 

Treatment, — Hospitalization. — The treatment of a patient 
with convulsions is an individual problem, and if a period of 
preliminary hospital observation is possible, it is to be recom- 
mended. This provides an advantageous opportunity not only 
to determine the character of the fits but to make an appraisal 
of much concerning the patient which will help in his future 
management. A detailed description of the past and present 
condition is essential and can be obtained at this time. A study 
of his physiologic functions and a search for organic abnor- 
malities and infectious or other disease processes is only slightly 
more important than the discovery and correction of bad 
hygiene in such matters as sleeping, eating and elimination. 
The more learned regarding the patient’s mentality, aptitudes, 
interests, moods, and also relatives and friends, the more com- 
prehensive the advice which can be given on many points im- 
portant to favorable progress. It uill be possible usually to 
classify as to primary or secondary defect epilepsy and to 
diagnose for proper treatment such secondary’’ causes as lues, 
brain tumor, degenerative diseases and traumatic lesions. The 
endocrine status can be estimated better with the various diag- 
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nostic and laboratory aids available in a hospital, and the in- 
dmdual response to various useful medications, the personal 
preferences or peculiar sensitivity to various foods and any 
allergic reactions witnessed and recorded. 

Periodic Visits . — Following the period of hospitalization, 
regular and frequent observation should be continued over a 
long period and records and charts of fits and therapeutic 
measures accurately kept, for in this disorder success in treat- 
ment so frequently lies in infinite patience and a persistent 
attention to detail. The advisability of checking, modifying, 
and perfecting at regular intervals the important points in 
aily h3rgiene and medication cannot be overemphasized. On 
these routine visits it is well to obtain information regarding 
all important bodily functions and to reexamine the muscular 
power, the reflexes, and the cranial nerves, especially the optic 
disks. A constant vigilance in this regard may disclose, even 
a er long years, a hitherto quiescent brain tumor. So im- 
portant are the routine visits over a long time that to a certain 
ass of patients, likely to be negligent in making these visits, 
snmf ^ ^ administer a hypodermic injection of iron or 

remedy, the necessity for which may be compre- 
of thera^y^^ readily tlian periodic examination and check-up • 

eps^^isTr^ Co„^,-^ercz^/o«..-The range of mentality in epil- 
lo^uir superior, even gifted, to idiocy. With die 

abilitv anH -n- ^ ^ results are with patients having 

™<l Wmau'cciarMr Schoolhg, occupation! 

e!.sr ‘ 

-chool, deprived of normal ^ removed 

mvc- l ^^^"“‘'^'"bital at bedtime might be ^ 

to control their tendencv to fits aU that is 
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Advice as to marriage and parenthood for these patients 
frequently is requested. There may be no reason why a patient 
whose attacks are under control should be denied marriage. 
Neither is there reason for parenthood to be denied, providing 
the tendency to fits was caused by a secondary defect of the 
nervous system, of toxic, inflammatory, or traumatic causation. 
No hereditary influence need be expected in such cases any 
more than a man who has lost a leg through injury need be ex- 
pected to procreate a one-legged infant. Early statistics on 
the heredity of epilepsy were based chiefly on mentally defec- 
tive institutional cases, mostly developmental defect epilepsy, 
and gave rise to a false picture of hereditability. This is not 
warranted because the epileptic tendency from acquired defect 
causes is also prevalent among mentally competent and ex- 
cellent citizens. 

Besides the differentiation of primary defect and secondary 
defect epilepsy so that special treatment of secondary causes 
and defects responsible for the tendency can be instituted when 
possible, it is important to remember that the individual seizure 
is a disturbance in electrical conductivity among the cerebral 
neurons. Conditions and drugs which influence electric con- 
ductivity of cerebral neurons are of importance and have been 
studied. From the recordings of electro-encephalograms it is 
known that phenobarbital and sodium bromide prevent or alter 
the pathologic electrical activity associated with the seizure 
and these two drugs are the ones which for a long time have 
proved most successful in the treatment of epilepsy. 

The bombardment of the cerebral neurons with excessive 
and unabsorbable afferent stimuli, which is in actuality an 
overloading with electric potential must not be forgotten, for 
it permits another influence to be exercised upon the disorder 
by treatment. These excessive stimuli may arise from dis- 
ordered or diseased viscera, or from disturbed physiology due 
to improper care of the body. Wdiile sugar, oxygen, and lac- 
tic acid are said to be the only foods of the brain, improper 
nutrition of the body from a poorly balanced diet, inadequate 
mineral salts or vitamins, can be registered by electrical stimuli 
in the brain. Such a variety of disturbing afferent stimuli as 
may be set up by inadequate secretion of important endocrine 
glands, intrapsydiic tension, mental conflict, fear and worry 
also must be taken into consideration. 
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The treatment of secondary defect epilepsy constitutes, in 
a word, consideration of two conditions, the tendency to fits 
and the causative factor. The appropriate treatment of the 
organic cerebral consequences of such secondary factors as 
tumor, lues, trauma, toxins, often may be quite obvious, but 
at other times will constitute an occasion for the use of ex- 
perienced and conservative good judgment and the rarest skill. 
This statement applies particularly to various surgical measures 
for the alleviation of scar tissue, pacchionian adhesions, and 
old traumatic lesions. We have witnessed a vogue for enceph- 
alography in epilepsy during the last few years. This painful 
procedure will frequently disclose air spaces over atrophic 
cerebral tissue, and enlarged ventricles. If the procedure be 
restricted to those cases in which a lesion, calling for operative 
interference, such as tumor, is suspected, and is not done rou- 
tinely to expose situations for which surgical intervention is of 
no avail or contraindicated, it has its place. If the pathologic 
anatomy of epilepsy is appreciated properly, many abnormali- 
ties can be assumed without the patient being subjected to an 
encephalography, which in no way will alter the treatment of 
the case. 

The Average Case . — For the average patient the amoimt of 
phenobarbital required may range from % to 3 grains daily. 
It is well to start with the smaller dose and increase it to the 
point necessary to control the seizures, when. the patient has 
Men put in the best possible environmental, physiologic, emo- 
tional and mental condition. A great many patients can be 
niaintained free from attacks by comparatively simple treat- 
iiaent and routine supervision. 

^ The Difficult Case . — ^The difficult cases are those with some 
situation or condition which cannot be adjusted easily, or 

ose cooperation is inadequate. Many of these difficult cases 
are burdened with numerous petit mal disturbances. Some- 
)aies much larger doses of phenobarbital, gradually arrived at, 
m of sodium bromide and phenobarbital will 

so^h In others, mephobarbital, pentobarbital 

and certain drugs acting upon the sympathetic and 
ihe^ systems, as seem indicated by the condition of 

assistance and may be used as 
-Atropine, benzedrine sulfate, ergotamine tartrate 
P-a^^Ugmm, may be tried under close super^iion. 
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Advice as to marriage and parenthood for these patients 
frequently is requested. There may be no reason why a patient 
whose attacks are under control should be denied marriage. 
Neither is there reason for parenthood to be denied, providing 
the tendency to fits was caused by a secondary defect of the 
nervous system, of toxic, inflammatory, or traumatic causation. 
No hereditary influence need be expected in such cases any 
more than a man who has lost a leg through injury need be ex- 
pected to procreate a one-legged infant. Early statistics on 
the heredity of epilepsy were based chiefly on mentally defec- 
tive institutional cases, mostly developmental defect epilepsy, 
and gave rise to a false picture of hereditability. This is not 
warranted because the epileptic tendency from acquired defect 
causes is also prevalent among mentally competent and ex- 
cellent citizens. 

Besides the differentiation of primary defect and secondary 
defect epilepsy so that special treatment of secondary causes 
and defects responsible for the tendency can be instituted when 
possible, it is important to remember that the individual seizure 
is a disturbance in electrical conductivity among the cerebral 
neurons. Conditions and drugs which influence electric con- 
ductivity of cerebral neurons are of importance and have been 
studied. From the recordings of electro-encephalograms it is 
known that phenobarbital and sodium bromide prevent or alter 
the pathologic electrical activity associated with the seizure 
and these two drugs are the ones which for a long time have 
proved most successful in the treatment of epilepsy. 

The bombardment of the cerebral neurons with excessive 
and unabsorbable afferent stimuli, which is in actuality an 
overloading with electric potential must not be forgotten, for 
it permits another influence to be exercised upon the disorder 
by treatment. These excessive stimuli may arise from dis- 
ordered or diseased viscera, or from disturbed physiology due 
to improper care of the body. While sugar, oxygen, and lac- 
tic acid are said to be the only foods of the brain, improper 
nutrition of the body from a poorly balanced diet, inadequate 
mineral salts or vitamins, can be registered by electrical stimuli 
in the brain. Such a variety of disturbing afferent stimuli as 
mav be set up by inadequate secretion of important endocrine 
glands, intrapsychic tension, mental conflict, fear and norry 
also must be taken into consideration. 
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The treatment of secondary defect epilepsy constitutes, in 
a word, consideration of two conditions, the tendency to fits 
and the causative factor. The appropriate treatment of the 
organic cerebral consequences of such secondary factors as 
tunror, lues, trauma, toxins, often may be quite obvious, but 
at other times will constitute an occasion for the use of ex- 
perienced and conservative good judgment and the rarest skill. 
This statement applies particularly to various surgical measures 
for the alleviation of scar tissue, pacchionian adhesions, and 
old traumatic lesions. We have witnessed a vogue for enceph- 
alography in epilepsy during the last few years. This painful 
procedure will frequently disclose air spaces over atrophic 
cerebral tissue, and enlarged ventricles. If the procedure be 
restricted to those cases in which a lesion, calling for operative 
interference, such as tumor, is suspected, and is not done rou- 
tinely to expose situations for which surgical intervention is of 
no avail or contraindicated, it has its place. If the pathologic 
anatomy of epilepsy is appreciated properly, many abnormali- 
ties can be assumed without the patient being subjected to an 
encephalography, which in no way will alter the treatment of 
the case. 


The Average Case. — For the average patient the amount of 
phenobarbital required may range from % to 3 grains daily. 
It is well to start with the smaller dose and increase it to the 
point necessary to control the seizures, when -the patient has 
been put in the best possible environmental, physiologic, emo- 
tional and mental condition. A great many patients can be 
maintained free from attacks by comparatively simple treat- 
ment and routine supervision. 

^ The Difficult Case. — ^The difficult cases are those with some 
situation or condition which cannot be adjusted easily, or 
" ose cooperation is inadequate. Many of these difficult cases 
SIC urdened with numerous petit mal disturbances. Some- 
jmcs much larger doses of phenobarbital, gradually arrived at, 
r combinations of sodium bromide and phenobarbital will 
soli!, ^ problem. In others, mephobarbital, pentobarbital 
A certain drugs acting upon the sympathetic and 
thebe' systems, as seem indicated by the condition of 

assistance and may be used as 
benzedrine sulfate, ergotamine tartrate, 
‘ may be tried .under close super\asion. 
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Advice as to marriage and parenthood for these patients 
frequently is requested. There may be no reason why a patient 
whose attacks are under control should be denied marriage. 
Neither is there reason for parenthood to be denied, providing 
the tendency to fits was caused by a secondary defect of the 
nervous system, of toxic, inflammatory, or traumatic causation. 
No hereditary influence need be expected in such cases any 
more than a man who has lost a leg through injury need be ex- 
pected to procreate a one-legged infant. Early statistics on 
the heredity of epilepsy were based chiefly on mentally defec- 
tive institutional cases, mostly developmental defect epilepsy, 
and gave rise to a false picture of hereditability. This is not 
warranted because the epileptic tendency from acquired defect 
causes is also prevalent among mentally competent and ex- 
cellent citizens. 

Besides the differentiation of primary defect and secondary 
defect epilepsy so that special treatment of secondary causes 
and defects responsible for the tendency can be instituted when 
possible, it is important to remember that the individual seizure 
is a disturbance in electrical conductivity among the cerebral 
neurons. Conditions and drugs which influence electric con- 
ductivity of cerebral neurons are of importance and have been 
studied. From the recordings of electro-encephalograms it is 
known that phenobarbital and sodium bromide prevent or alter 
the pathologic electrical activity associated with the seizure 
and these two drugs are the ones which for a long time have 
proved most successful in the treatment of epilepsy. 

The bombardment of the cerebral neurons with excessive 
and unabsorbable afferent stimuli, which is in actuality an 
overloading with electric potential must not be forgotten, for 
it permits another influence to be exercised upon the disorder 
by treatment. These excessive stimuli may arise from dis- 
ordered or diseased viscera, or from disturbed physiology due 
to improper care of the body, \\fliile sugar, oxygen, and lac- 
tic acid are said to be the only foods of the brain, improper 
nutrition of the body from a poorly balanced diet, inadequate 
mineral salts or vitamins, can be registered by electrical stirnuli 
in the brain. Such a variety of disturbing afferent stimuli as 
may be set up by inadequate secretion of important endocrine 
glands, intrapsychic tension, mental conflict, fear and «orry 
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The treatment of secondary defect epilepsy constitutes, in 
a word, consideration of two conditions, tlie tendency to fits 
and the causative factor. The appropriate treatment of the 
organic cerebral consequences of such secondary factors as 
tumor, lues, trauma, toxins, often may be quite obvious, but 
at other times will constitute an occasion for the use of ex- 
perienced and conservative good judgment and the rarest skill. 
This statement applies particularly to various surgical measures 
for the aUe\dation of scar tissue, pacchionian adhesions, and 
old traumatic lesions. We have witnessed a vogue for enceph- 
alography in epilepsy during the last few years. This painful 
procedure will frequently disclose air spaces over atrophic 
cerebral tissue, and enlarged ventricles. If the procedure be 
restricted to those cases in which a lesion, calling for operative 
interference, such as tumor, is suspected, and is not done rou- 
tinely to expose situations for which surgical intervention is of 
no avail or contraindicated, it has its place. If the pathologic 
anatomy of epilepsy is appreciated properly, many abnormali- 
ties can be assumed without the patient being subjected to an 
encephalography, which in no way will alter the treatment of 
the case. 

The Average Case . — For the average patient the amount of 
phenobarbital required may range from % to 3 grains daily. 
It is well to start with the smaller dose and increase it to the 
point necessary to control the seizures, when ‘the patient has 
been put in the best possible environmental, physiologic, emo- 
tional and mental condition. A great many patients can be 
maintained free from attacks by comparatively simple treat- 
ment and routine supervision. 

The Difficult Case . — The difficult cases are those with some 
situation or condition which cannot be adjusted easily, or 
whose cooperation is inadequate. l\Iany of these difficult cases 
are burdened with numerous petit mal disturbances. Some- 
times much larger doses of phenobarbital, gradually arrived at, 
or combinations of sodium bromide and phenobarbital will 
meet the problem. In others, mephobarbital, pentobarbital 
^'odium and certain drugs acting upon the sjmipathetic and 
parasympathetic systems, as seem indicated by the condition of 
mese systems, are of great assistance and may be used as 
r’.ccessones. Atropine, benzedrine sulfate, ergotamine tartrate, 
p‘0^tlgmin, may be tried , under close super\’ision. 
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Regarding diet, much has been written, and certain ones 
e^olled. My policy is to seek for a normal, well-balanced 
diet, suitable to the age, desirable weight and energy require- 
ments of the patient. I especially wish to be assured of ade- 
quate protein. I find no benefit in inflicting the hardship of 
fluid deprivation, and make no restrictions of fluid intake 
except where there is evidence of inadequate output. In a 
word, the treatment of the epileptic is the humane considera- 
tion of the happiness, welfare, and general good health of a 
person whose brain is subject to occasional functional electrical 
ciisturbances requiring continuously, in some amount, some 
special medication such as phenobarbital or sodium bromide. 
WAen the patient is to be explored surgically is a matter for 
the judgment of a good neurologist convinced of the success 
of conservative medical treatment for almost all epileptic 
patients. 
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and, July, 1095 
Abdominal angina, Jan., 239 
enlargements in children, diagnosis. 
May, 813 
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hydrotherapy in, Noi>., 1827 
low back pain due to, Nov ,1776 
management of, in home, March, 
5H-524 ^ 

massage and exercises in, Aor., i 
1809, 1812 i 


Arthritis, chronic, oral foci of infection 
Nov., 1607 

painful foot of, Nov., 1785 
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rheumatoid, Nav , 1598. 1619, !66<. 
1667, 1807, 1813, 1825 
fibrositis and, fliffereniMtion, 

Nov., 1802 

5urgt‘r>' in, *V(C., 162 3 
suppurative, in scarlet fever, Ae:.. 
1744 

symposium on. A'./:' . 1 S9 i 
tuberculous, X*n\, 172 3 
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Arthritis, tuberculous, Iaborator>^ aids 
in dia^osis, Noik, 1731 
rheumatic, Ncv., 1601 
treatment, iV(n»., 1752 
Arthrodesis in arthriris, Nov,^ 1634 
Arthropathia psoriatica, Nov.^ 1807 , 

Arthroplasty in arthritis, Nov.^ 1635 ^ 
Artificial pneumothorax, contraindi- 
cations, JulVy 1200 
danger signals, /n/y, 1206 
indications for and technic of, 
1193 

for terminating, July, 1208 
management, Jidy, 1207 
pathologic considerations, July, 
1197 

physiologic considerations, Jidy, 
1194 


Belching, dyspcpsja and, A/ay, 648 
Bemax, July, 1237 ^ 

Beriberi from vitamin Bj deficiency 
A/ay, 742 

Beta hemolytic streptococcus infec- 
tions, sulfanilamide in, Sepi., 1450 
Betabion, July, 1238 
Betaxin, July, 1238 
Bilirubin and bile salts intravenously 
in arthritis, Nov., 1619 
Birth palsies, progressive, 1387 

Blindness, night, from vitamin A de- 
ficiency, A/ay, 739 
Blood pressure, normal, /an., 220 
I sedimentation test in clinical medi- 
cine, Sepl., 1537 

I in disease, variations in. Sept,, 

1544 


use of apparatus, July, 1204 
Ascites with heart murmur, July, 1008 
Asthenia, neurocirculatory, March, 
471 

cardiac neurosis and, March, 451, 
453 

Asthrna and hay fever, etiologic rela- 
tionship and clinical importance, 

July, ms ^ I 

cardiac hypertension and, July, 
1052 . 

food allergy and, Jan., 121, 125 
pollen, Jan., 137 
Athyreotic cretinism, May, 843 
AvmcuUr fibrillation, Jidy, 1041 
flutter, July, 1040 

Aritaminosis, obesity and, differen- 
tiation, Jan., 24 


Bacillus coU infections, sulfanil 
midc in, Sept., 1453 

infection of prostate ndt 
Sept., 1434 

"■clchii mfectlons, sulfanilamide 
Se(,t., U53 

low, disability of, diagnosis a 

treatment, May, 893 

conditions causi: 
dtfeential diagnosis, Nov., 17/ 
'^cierial endocarditis in childr 
diagnosis, Sept., 1308 
X. JtUv, lOU 

s disease m children, xl/ayj 
■chtcrew s disease, Nov., 1755 

arthritis, Nov., 1617 
and personality of childr 
effect of head iny 
on, Sept., 1355-13C 
cUolQgx', SepU, 1347 
prognosis, Sept., 1351 
treatment, Sept., 135 


methods for determining, SepL, 
1538 

tissue culture of, in leukemia in 
childhood, Jan., 115 
transfusion in nephrotic edema, 
Nov., 1842 

in pneumonia in children, Jan., 
203 

Bone abscesses, chronic (Brodie), simu- 
lating arthritis, Nov., 1763 
infection, roentgen study, in ar- 
thritis, Nero., 1658 
rider's, Jan., 269 

Bones, diseases of, blood sedimenta- 
tion rate in, Sept,, 1547 
Brain in essential hypertension, Jan., 
225 

Bright's disease. See Nephritis. 
Broadbent's sign, July, 975 
Brodie's abscess simulating arthritis, 

I Ncv., 1763^ 

Bronchocele in children. May, 832 
Bronze diabetes. May, 863 
Brucella melitensis infections, ar- 
thritis in, Nov., 1747 
Buerger's disease, Jan., 245 
Bums, r-ray, ulcers of leg from, Jan,, 
253 


Cachexia strumipriva. May, 847 
Calcinosis, May, 868 
Calculus, prostatic. Sept., 1436 
Capsular contraction in arthritis, 
surgery in, Nov., 1631, 1633 
Carbohydrates in pregnancy, March, 

Carcinoma of prostate, Sept., 1445 
Cardiac diagnosis, missed, July, 1003 
^ema, in nephritis, Nov., 1843 
I infarction, blood sedimentation rate 
in. Sept., 1547 



1902 


INDEX TO VOLUliEE 21 


Cardiac insufficiency, early recog- 
nition, in presence of pregnancy. 
1059 

neurosis, arrhythmias and, March, 
454 

coronary thrombosis and, March, 
459 

heart murmurs and, March, 462 
hypertension and, March, 458 
misinteijjretation of symptoms 
and signs, March, 461 
neurocirculatory asthenia and, 
March, 451, 453 

organic heart disease and, March, 
457 

paroxysmal tachycardia and, 
March, 456 

recognition, March, 449 
rheumatic valvular heart disease 
and, March, 457 
treatment, March, 440 
pain, drugs in, July, 1080 
psychoneuroses, March, 450 
rates, and rhythms, abnormal, 
diagnosis and treatment, July, 
1033 

rhythms and rates, drugs in, July, 
1081 

Cardiovascular diseases, diagnosis of, 
simplicity in, July, 959 
drugs in, July, 1073 
syphilitic, serologic tests in, July, 
1021 

treatment of, July, 1023 
phenomena of vitamin B deficiency, 
July, 1231 

system, changes in, from vitamin 
Bi deficiency, May, 743 
Cardiovascular-renal disease, Jan,, 219 
Caries, dental, from vitamin C de- 
ficiency, May, 746 
from vitamin D deficiency, May, 
750 

Casein preparations in nephrotic 
edema, Nov,, 1838 i 

Catarrhal colitis, Sept., 1470 
jaundice, Sept., 1507 
Cathartics in chronic myocardial 
failure, July, 1079 
Celiac disease, Jan., 149 
Central nervous lesion, obesity and, 
Jan., 29 

Cerebral arteries, thrombosis of, Sept., 
1523 


Chemical nephrosis, acute, treatment, 
May, 778 

Chest pain, noncardiac cause, March, 
461 

Child, nervous, practitioner's respon- 
sibility toward, March, 525 
Children, undernutrition in, July, 1167 
Chlorosis, March, 389 
Cholecystic disease, dyspepsia and, 
May, 658 

Cinchophen in arthritis, Nov., 1610 
Circulation, failure of, congestive and 
noncongestive clinical features, 
March, 481 

Cirrhosis of liver, Sept., 1509 
Clawtoes in arthritis, Nov., 1791 
Coarctation of aorta in children, diag- 
nosis, Sept., 1293 
Colitis, catarrhal, Sept., 1470 
gravis. Sept., 1472 
mucous, Sept., 1465 
spastic, May, 721 
treatment. May, 731 
suppurative. Sept., 1472 
ulcerative, Sept., 1470 
idiopathic, Sept., 1472 
treatment, May, 715 
Collapse, March, 489 
causes, March, 494 
combined occurrence of congestive 
heart failure with, March, 498 
treatment, March, 499-508 
Colloid goiter, diffuse, in children, 
May, 832 

Colon, diseases of, dyspepsia and, 
May, 662 

functional disorders, May, 721 
allergy to food and, May 728 
environment and, May, 726 
etiology, May, 724 
fear of disease and, May, 727 
heredity and, il/ny, 729 
irregular habits and, May, 729 
laxativ'cs and, May, 728 
physical signs, May, 721 
symptoms, May, 721 
treatment, May, 731 
irritable, July, 1107 
case histories, Jjily, 1116-1124 
diagnosis of, July, 1109 
etiology of, July, 1108 
treatment of, July, 1113 
medical affections, Sept , 1461 
Colonic irrigations in arthritis, .V/n*. 


birth palsies, Sept., 1387 
developmental defects, congenital, 
as cause of malnutrition in in- 
fancy, Sept., 1277 

Cervxx uteri as focus in arthritis, Nov., 
1689 


1613 

neuroses, July, 1107 
Colsulanyde, 5ept . 1449 
Coma, diabetic, prewntion of, Jan ,11 
Complement fixation reactions tn ar^ 
thritis, Nov., 1665, 1669 
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Congenital anomalies as cause of mal- 
nutrition in infancy, Sept., 1275 
cerebral developmental defects as 
cause of malnutrition in infancy, 
SepL, 1277 

enlargement of verumontanum, 
Sept., 1428 
piter, May, 831 

neart disease as cause of malnutri- 
tion in infanc>^ Sept., 1277 
in children, diagnosis, Sept., 1291 
hemolytic anemia in infancy and 
childhood, March, 401 
hypertrophy of thyroid gland, May, 
831 

mj'xedema, May, 847 
obstrurtion at vesical neck, Sept., 
1424 

\'alves of prostate. Sept., 1425 
Congestive myocardial failure, cath- 
artics in, July, 1079 
digitalis in, July, 1073 
diuretics in, July, 1077 
morphine in, July, 1079 
. salts in, July, \0i9 
^®”3^nctival test for polHnosis, Jan., 

Consciousness, temporary loss, heart 
disband, July, 1010 
Constipation, May, 691 
diagnosis. May, 696 
yyspepsia and, May, 664 
m di^se, treatment, May, 705 
simple. Sept., 1461 
s>Tnptoms, May, 694 
treatment, May, 697 

disease and, July, 

Coronar^r occlusion, acute, diagnosis 
of, July, 991 
treatment of, July, 997 

1055 

mbosis, cardiac neurosis and 
P :‘mrch, 459 

pulse, July, 974 

Crotfn* 1232 

'-reiinism, May, 843 

843 

,,C't":2or2l?'2Ti’” 

systemic disease 
-fuu., 129 

^‘’^m sulfanilamide, Sept. 

vesical orifice 

P'o^tate, Stp\., 1427 


tv 

<■»[ 


Defensive neuroses, recognition and 
management, Jan., 271 
Deficiency diseases, dyspepsia and, 
May, 670 

treatment, May, 719 
Dehydration treatment in heart dis- 
ease, dangers, Nov., 1873 
Dental caries from vitamin C defi- 
ciency, 3/oy, 746 
from vitamin D deficiency. May, 

759 

Dermatitis, food allergy and, Jan., 126 
DenTiatolog>% commonly missed diag- 
noses in, March, 621 
Dermatomyositis, Jan., 267 
Dextrocardia in children, diagnosis, 
Sept., 1292 

Diabetes, acid intoxication in, man- 
agement, Jan., 16 
bronze, ilfoy, 863 
I early stages, care in, Jan., 15 
emergency program^ in, Jan., 15 
ferric chloride test in, Jan., 14 
mellitus in pregnancy, Nov., 1862 
precomatose case, first period man- 
agement, Jan., 18 
protamine insulin in, Jlfarch, 417 
renal threshold in, March, 431 
trauma in relation to, March, 441 
treatment, in presence of high 
threshold, March, 432 
of low renal threshold, March, 
436 

Diabetic coma, prevention, Jan., 11 
Diagnosis, pediatric, common errors 
in, March, 535 

Diarrhea, examination of stools and 
rectal discharges, May, 711 
physical examination in, May, 710 
proctoscopic examination, May, 

712 

roentgenologic examination, May, 

713 

symptoms, May, 709 
treatment. May, 707 
Diairheal diseases as cause of malnu- 
trition in infancy, Sept., 1282 
Diathermy in arthritis, Nov., 1822 
treatment of chronic gonorrhea in 
women, July, 1226 

Diathesis, hemorrhagic, from vitamin 
C deficiency, Afay, 746 
, Diet, daily, during pregnancy and 
lactation, March, 560 
during pregnancy and nursing 
, period, March, 547 
in arthritis, Nero., 1609 
, in chronic arthritis, March, 520 
in heart disease, July, 1085 
i in nephrotic edema, Nov., 1836 
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Cardiac insufficiency^ early recog- 1 Chemical nephrosis, acute, treatment, 


nition, in presence of pregnancy, 
July, 1059 

neurosis, arrhythmias and, March, 
454 

coronary thrombosis and, March, 
459 

heart murmurs and, March, 462 
hypertension and, March, 458 
misinteij)retation of symptoms 
and signs, March, 461 
neurocirculatory asthenia and, 
March, 451, 453 

organic heart disease and, March, 1 
457 ; 

paroxysmal tachycardia and, 1 
March, 456 I 

recognition, March, 449 


ancy, May, 77 S 

Chest pain, noncardiac cause, March, 
^arch, 461 

Child, nervous, practitioner's respon- 
arch, sibility toward, March, 525 

Children, undernutrition in, July, 1167 
462 Chlorosis, March, 389 
8 Cholecystic disease, dyspepsia and, 

toms May, 658 

Cinchophen in arthritis, Nov., 1610 
and, Circulation, failure of, congestive and 
noncongestive clinical features, 
arch, March, 481 

Cirrhosis of liver, Sept., 1509 
and, CIaui:oes in arthritis, Nov., 1791 

Coarctation of aorta in children, diag- 
nosis, Sept., 1293 


rheumatic valvular heart disease Colitis, catarrhal. Sept., 1470 


and, March, 457 
treatment, March, 440 
pain, drugs in, July, 1080 
psychoneuroses, March, 450 
rates, and rhythms, abnormal, 
diagnosis and treatment, July, 
1033 

rhythms and rates, drugs in, July, 
1081 

Cardiovascular diseases, diagnosis of, 
simplicity in, July, 959 
drugs in, July, 1073 
syphilitic, serologic tests in, July, 
1021 

treatment of, July, 1023 


gravis. Sept., 1472 
mucous, Sept., 1465 
spastic, May, 721 
treatment. May, 731 
suppurative. Sept., 1472 
ulcerative. Sept., 1470 
idiopathic, Sept., 1472 
treatment, May, 715 
Collapse, March, 489 
causes, March, 494 
combined occurrence of congestive 
heart failure with, March, 498 
treatment, March, 499-508 
Colloid goiter, diffuse, in children, 
May, 832 


phenomena of vitamin B deficiency. Colon, diseases of, dyspepsia and. 


July, 1231 

system, changes in, from vitamin 
Bi deficiency, May, 743 
CardiovascuJar-renal disease, Jan., 219 
Caries, dental, from vitamin C de- 
ficiency, May, 746 
from vitamin D deficiency, May, 
750 

Casein preparations in nephrotic 
edema, Nov., 1838 

Catarrhal colitis, Sept., 1470 , 

jaundice. Sept., 1507 
Cathartics in chronic myocardial 
failure, July, 10/9 
Celiac disease, Jan., 149 
Central nerv^ous lesion, obesity and, 
Jan., 29 

Cerebral arteries, thrombosis of, Sept., 
1523 

birth palsies, Sept., 1387 
developmental defects, congenital, 
as cause of malnutrition in in- 
fancy, Sept., 1277 

Cervix uteri as focus in arthritis, Noi\, 
1689 


May, 662 

functional disorders, May, 721 
allergy to food and, May^ 728 
environment and. May, 726 
etiology, 724 

fear of disease and, May, lit 
heredity and, May, 729 
irregular habits and,J^jay, 12) 
laxatives and, May, 72S 
physical signs, May, 721 
symptoms, May, 721 
treatment, May, 731 
irritable, July, 1107 
case histories, July, 1116-1124 
diagnosis of, July, 1109 
etiology of, July, 1108 
treatment of, July, 1113 
medical affections, Sept., 1401 
Colonic irrigations in arthritis, Aet. 
1613 

neuroses, July, 1107 

Colsulanydc, 1449 

Coma, diabetic, prevention of, Jan., 1 1 
Complement fixation reactions in ar- 
thritis, Ncn'., 1665. 1669 
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Congenital anomalies as cause of mal- 
nutrition in infancy, Sept,, 1275 
cerebral developmental defects as 
cause of malnutrition in infancy, 
Sept,, 1277 

enlargement of verumontanum, 
SepU, U2S 
goiter, May, 831 

heart disease as cause of malnutri- 
tion in infancy, Sept., 1277 
in children, diagnosis, Sept., 1291 
hemolytic anemia in infancy and 
childhood, March, 401 
hypertrophy of th>'Toid gland, May, 

831 

myxedema, May, 847 
obstruction at vesical neck, Sept., 
1424 

^'alves of prostate, Sept,, 1425 
Congestive myocardial failure, cath- 
artics in, July, 1079 
digitalis in, July, 1073 
diuretics in, July, 1077 
morphine in, July, 1079 
salts in, July, 1079 

Conjunctival test for pollinosis, 7an., 
132 

Consciousness, temporary loss, heart 
disease and, July, 1010 
Constipation, May, 691 
diagnosis, May, 696 
d^^pepsia and, May, 664 
in disease, treatment, May, 705 
simple, SepL, 1461 
s^miptoms, May, 694 
treatment, May, 697 
Con\TjIsions, heart disease and, July, 
1010 

Coronary' occlusion, acute, diagnosis 
of, July, 991 
treatment of, July, 997 
h>'pertension and, July, 1055 
thrombosis, cardiac neurosis and, 
March, 459 

^orrigan pulse, July, 974 
vo^ gill formula, JuJv, 1232 
'-retinism, dfav, 843' 
athxTeouc, May, 843 
-Optorchism, gonadotropic treat- 
nicnt, Jan., 207, 212 , 213 
utancous lesions from \dtamin A de- 
ncienc>-, 3fay, 739 

nianift‘stations of systemic disease, 
May, 861 ' • 

for pollinosis, Jou., 129 

^t-om sulfanilamide, Sept., 

^ obstructive, at vesical orifice, 
1428 

prolate. Sept., U27 


Defensive neuroses, recognition and 
management, Jau., 271 
Deficiency diseases, dyspepsia and, 
May, 670 

treatment, May, 719 
Dehydration treatment in heart dis- 
ease, dangers, Nov., 1873^ 

Dental caries from vitamin C defi- 
ciency, May, 746 
from vitamin D deficiency, May, 
750 

Dermatitis, food allergy and, Jan., 126 
Dermatology, commonly missed diag- 
noses in, March, 621 
Dermatomyositis, /an., 267 
Dextrocardia in children, diagnosis, 
Sept., 1292 

Diabetes, acid intoxication in, man- 
agement, Jan., 16 
bronze, May, 863 ^ 
early stages, care in, /an., 15 
emergency program in, Jan,, 15 
ferric chloride test in, /an., 14 
mellitus in pregnancy, Nov., 1862 
precomatose case, first period man- 
agement, Jan., 18 
protamine insulin in, March, 417 
renal threshold in, March, 431 
trauma in relation to, March, 441 
treatment, in presence of high 
threshold, March, 432 
of low renal threshold, March, 
436 

Diabetic coma, prevention, Jan., 11 
Diagnosis, pediatric, common errors 
in, March, 535 

Diarrhea, examination of stools and 
rectal discharges, May, 711 
physical elimination in, May, 710 
proctoscopic examination . Mar 
712 

ro^^t^genologic examination, May, 

s>Tnptoms, May, 709 
treatment. May, 707 
Diarrheal diseases as cause of malnu- 
tntion in infancy, Sept,, 1282 
Diathermy in arthritis, Nov., 1822 
treatment of chronic gonorrhea in 
women, July, 1226 

Diathesis, hemorrhagic, from vitamin 
C deficlenc>^ May, 746 

daily, during pregnancy 


Diet ^ 

lactarion, March, 56^ 
during pregnancy and 
. period, March, 547 
m arthritis, Nov., 1609 
m chronic arthritis, March 520 

•n Ms 1085 

m nephrotic edema, AW, 1836 


and 


nursing 
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Diet in obesity, directions for, Jan., 
31-37 

Digitalis, Eggleston method of ad- 
ministration, May, 766 
in congestive myocardial failure, 
July, 1073 

rational use, May, 761 
toxic effects, May, 768 
Dinitrophenol in obesity, Jan., 38 
Disability, low back, diagnosis and 
treatment, May, 893 
Diuretics, dangers of, in heart dis- 
ease, Nov., 1873 

in congestive myocardial failure, 
July, 1077 

in nephrotic edema, Nov., 1842 
mercurial, Nov., 1876 i 

contraindications to use, Nov,, 
1876 

pharmacology of, Nov., 1876 
Drugs, dye, in urinary tract infections, 
March, 602 

formalin-bearing, in urinary tract 
infections, March, 603 
in abnormal cardiac rhythm or rate, 
July, lOSl 

in cardiac pain, July, 1080 
in cardiovascular disease, July, 1073 
in chronic arthritis, March, 522 
Dnisenfieber, July, 1139 
Ductus arteriosus, persistent, in chil- 
dren, diagnosis, Sept., 1299 
Duodenal stasis, diagnosis, Jan., 169 
dyspepsia and, May, 656 
treatment, Jan., 169 
x-ray findings in, Jan., 173 
tumors, dyspepsia and. May, 657 
ulcer, dyspepsia and, May, 652 
Dy^e drugs in urinary tract infections, 
March, 602 

Dysentery, amebic, Jan., 159 
infectious, treatment of, May, 718 
Dyspepsia, acid regurgitation and, 
May, 6-18 

alkalosis and, May, 669 
allergy and, May, 670 
anorexia and, May, 649 
appendicitis and, May, 660 
belching and, May, 648 
classification, May, 651 
constipation and. May, 664 
deficiency diseases and, May, 670 
diseases of colon and, May, 662 
of gallbladder and, May, 658 
of nerv'ous system and, 3/ay, 668 
duodenal stasis and, 3/ay, 656 
tumors and, 3/ay, 657 
ulcer and, 3/ay, 652 
endocrine disease and, 3/ay, 669 
esophageal ulcer and, 3/ay, 651 


Dyspepsia, esophagitis and, May, 651 
extragastric causes, May, 645 
flatulence and, 3/ay, 648 
fullness and. May, 
functional, 3fcy, 671 
gastrojejunal ulcer and, May, 655 
habit. May, 671 
heart disease and, May, 665 
hepatic disease and, 3fay, 667 
hernia and, May, 665 
intoxications and, 3fay, 669 
' in tra thoracic disease and, May, 666 

migraine and, May, 670 
nausea and, 3/ay, 650 
pain and, May, 646 
pancreatic disease and, May, 661 
pelvic disease and. May, 667 
pregnancy and, 3/ay, 669 
psychoneurotic, May, 671 
pyrosis and, May, 648 
reflex, 3/ay, 658 
renal disease and, May, 667 
symptoms. May, 646 
vomiting and, May, 650 
Dyspnea, heart disease and, July, 1005 


Eclampsia, Nov., 1867 

Edema, cardiac, in nephritis, Nov., 
1843 

in nephritis, genesis and treatment, 
Vw., 1831 

nephrotic, Nov,, 1833 
diet in, Nov., 1836 
medical treatment, Nov., 1842 
surgical treatment, Not*., 1839 
non-nephrotic, at onset of acute 
nephritis, Nov., 1832 
obesity and, differentiation, Jan., 
24 

phenomena of vfitamin B deficiency, 
July, 1231 

pulmonary, heart disease and, July, 
1006 

Eggleston method of administration 

I of digitalis, May, 766 

Elbow, tuberculosis of, Xov., 1731, 
1735 

EJectrotherap)' in chronic arthritis, 
Noi\, 1819 

Elliott treatment in pe-lvic infections, 
Noi>., 1691 

Emaciation, Jan., 75 

Embolism, pulrnonary'. heart disease 
and, July, W) 

Empyema, acute, in children, 

1367 

Endemic cretinism, 3/ay, 843, 81/ 

Endocarditis, bacterial, in children, 
diagnosis, Sept,. 130S 
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Endocarditis, subacute bacterial, Jn/v, 
1011 ^ 

Endocrine diseases, d\^pepsia and, 
May, 669 

disturbances of, as cause of malnu- 
trition in infancy, Sept., 1279 
sldn manifestations, May, 866 
origin of obesity, Jan., 27 
treatment of menorrhagia, July, 
1257 

of metrorrhagia, July, 1257 
Ent^l infections as cause of malnu- 
trition in infanos Sept., 1282 
Enteritis, regional, treatment, May, 
/19 


En\^onment, malnutrition in infancy 
and, Sept., 1288 
Epidermomycosis, Jan., 249 
Epilepsy, biod>mamics and treatment, 
TV^cp., 1887 

rrors, common, in pediatric diag- 
nosis, March, 535 

Er>thema induratum, Jan., 251 
Erythremia, March, 369 
Erythroblastic anemia, Jan., 97 
Erythroblastosis of newborn, Jan., 112 
E^phageal ulcer, dyspepsia and, May, 


^Phaptis dyspepsia and, May, 65 
Essential hypertension, Jan., 219 
essential. 

»poid histiocytosis, Jan., 100 
pentosuria, Jtdy, 1245 
Exercise in arthritis, Nov., 1812 
. el^cal, Nov., 1824 
jn chronic arthritis, March, 512 

Exophthalmic goiter in children, Ma^ 


Extrasystoles, July, 1034 


-il/orc//, 551 

1153^’ problems in, Ju 

i^osf 

chloride test in diabetes, Ja 

}V»M< ^^Ccmeni, Jon., 299 
J^«^osrs™\V,'Ts6s’‘^ malpositi. 
^rfrom sulfanilamide, Sept., 14 , 
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Fever therapy in arthritis, Nov., 1821 
in gonococcic infection, May, 885 
in gonorrheal arthritis, Nov., 1709 
Fibrillation, auricular, July, 1041 
Fibrositis, Jan., 257; Nov., 1797 
rheumatoid arthritis and, differen- 
tiation, Nov., 1802 

Fishberg's renal concentration test, 
Jan., 286 

Flatulence, dyspepsia and, May, 648 
Flexion deformities of joints in ar- 
thritis, surgery in, Nov., 1630 
Flutter, auricular, July, 1040 
Foci of infection in arthritis, Nov., 
1671, 1675, 1685, 1689, 1699, 
1705 

cultures from, Nov., 1667 
removal, Nov., 1606 
roentgen study, Nov., 1653 
Food allergy, Jan., 119 

quality of, malnutrition in infancy 
and, Sepi., 1285 

I quantity of, malnutrition in infancy 
and, Sepi., 1283 
Foot, Madura, Jan., 252 

painful, in arthritis, Nov., 1785 
causes of, Nov., 1786 
treatment, Nov., 1790 
operative, Nov., 1793 
Foramen ovale, patent, diagnosis, 
Sept.,^ 1297 ^ 

Formalin-bearing drugs in urinary 
tract infections, March, 603 
Foshay’s serum in tularemia, ilfav 

skin t^t in tularemia, May, 857 
Franconi’s treatment of c^ac dis- 
ease, Jan., 157 

Fullness, dyspepsia and, Jlfay, *648 
Functional dyspepsia, May, 671 


Gaenslen test for sciatica, Nov., 1779 
Gallbladder disease of, differential 
diagnosis, Sept., 1492 
dyspepsia and, May, 658 
newer aspects, Sepi., 1489 
treatment, Sepi., 1498 

factor in arthritis, Nov., 


roentgen study, in arthritis, Nov 
16o8 ' *» 

^^823^^ current in arthritis, Nov., 


— .w^Liucii Qiseases, uiuou seai- 
mentation test in, Sepi., 1548 

tract, (Ranges in, from vitamin B 
deficieno-, .Vay. 743 ‘ 
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Gastro-intestinal tract, roentgen 
study, in arthritis, Nov,^ 1656 
Gastrojejunal ulcer, dyspepsia and, 
May^ 655 

Gaucher's disease in childhood. Jan., 
105 

General practitioner, acute abdomen 
and, July^ 1095 

Genito-urinary system, trichomoniasis 
of, /aw., 319 

Glandular fever, July, 1139 I 

in childhood, Jan., 98 
Glomerular nephritis, acute diffuse, 
treatment, May, 772 
Goiter, adenomatous, without hyper- 
thjn*oidism, in children, May, 834 
colloid, diffuse, in children, May, 
832 

congenital, ^ar, 831 
exophthalmic, in children, May, 
835 

in children, May, 832 
Gold therapy in arthritis, Nov,, 1615 
Gonadotropic treatment of cryptor- 
chism, Jan., 207, 212, 213 
Gonads, diseases, sldn manifestations, 
May, 867 

obesity and, Jan., 28 
Gonococcic infection, fever therapy, 
May, 885 

Gonococcus infection of prostate, 
Sept,, 1430 

sulfanilamide in, Sept., 1453 
Gonorrhea in women, July, 1221 
acute, July, 1221 

treatment of, July, 1223 
chronic, July, 1224 

treatment of, July, 1225 
Elliott treatment. Nov., 1691 
proof of cure, July, 1227 
Gonorrheal arthritis, Nov., 1691, 1694, 
1825 

treatment by physically induced 
fever, Nov., 1709 
Gout, Jan., 3 

treatment of, Jan., 7 
Granulocytopenia from sulfanilamide, 
Sept., 1459 

Granuloma fungoides. May, 873 
Granulomatous lesions of intestine, 
treatment, May, 719 
Graves' disease in children, May, 835 
Gynecology, blood sedimentation test 
in, Sept.f 1548 


Haas’ treatment of celiac disease, Jan. 
157 

Habit dyspepsia, ATar, 671 
Hagedom Era, March, 417 


Hallux valgus and rigidus in arthritis, 
Nov,, 1795 

Hammer toes in arthritis, Nov., 1795 
Hay fever, Jan., 129 

and asthma, etiologic relationship 
and clinical importance, July, 
1125 

ioniration in, March, 613 
Head injury, effect on behavior and 
personality of chil- 
dren, Sept., 1335-1365 
etiology, Sept., 1347 
prognosis, Sept., 1351 
treatment, Sept., 1352 
Heart action, paroxysmal rapid, dif- 
ferential diagnosis, March, 
478 

physical signs, March, 474 
prognosis, March, 475 
recognition and treatment, 
March, 467 

symptoms, March, 474 
treatment, March, 476 
disease, congenital, as cause of mal- 
nutrition in infancy. Sept., 
1277 

in children, diagnosis, Sept., 
1291 

convulsions and, July, 1010 
dehydration treatment, dangers, 
Nov., m 3 

diagnosis, missed. July, 1003 
diet in, July, 1085 
dyspepsia and, May, 665 
dyspnea and, July, 1005 
hemiplegia and, July, 1007 
hemoptysis and, July, 1008 
hypertensive, personality study, 
July, 1056 

in children, diagnosis, Sept., 1291 
in pregnancy. Sept., 1407; Nov., 
1861 

occult, Jan., 235 

organic, cardiac neurosis and, 
March, 457 

paroxysmal attacks of pain in 
arms and, July, 1009 
psychoses and, Jtdy, 1007 
pulmonary edema and, July, 
1006 

embolism and, July, 1009 
rheumatic, in children, diagnosi'v. 
Sept., 1303 

v^lvmlar, cardiac neurosis and, 
March, 457 

temporary loss of consciousness 
and, Jtdy, 1010 

failure, congestive, combined oc- 
currence, with collapse and 
shock, March, 498 
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Heart failure in hypertension, patho- 
genesis, July, 1049 
s>Tnptoms, 1049 
left, hypertension and, /«/y, 1052 
right, h}T)ertension and, July\ 
1053 

in essential hypertension, /an., 223 
in senescence, management and 
treatment. May, 755 
murmur, ascites \vith, July, 1008 
cardiac neurosis and, March, 462 
roentgen study, in arthritis, Noik, 
1656 

Heat, electrical, in arthritis, 1820 
Heliotherapy in arthritis, Nov., 1822 
in tuberculous arthritis, Nov., 1733 
Hematologic changes in \ntamin B 
deSciency, July, 1231 
Hematuria, significance, ilfay, 787 
Hemiplegia, Sept., 1523 
heart disease and, July, 1007 
Hemochromatosis, iAfay, 863 
Hemolytic anemia, acute, from sulf- 
anilamide, Sept., 1459 
congenital, in infancy and child- 
hood, March, 401 
Hemophilia, March, 375 
diagnosis, March, 377 
prognosis, iMarch, 379 
s^'mptoms, March, 376 
treatment, March, 380 

heart disease and, July, 

lUUo 

Hemorrhage, antepartum, Nov., 1866 
intracranial, as cause of malnutri- 
tion in infancy, Stpl., 1278 
^orrhagic diathesis from vitamin 
t, deficiency, May, 746 
Hepatic disease, chronic diffuse. Sept., 
1509 ^ 

. dl^pepsia and, May, 667 
insufficiency, functional tests of, 
„ Sfpt., 1505 

May, 665 

11 ^ 1 ',*“^'^'“'°^'® 1^26, 1734 

1824 '"*^ '°nization in arthritis, Nov. 

''poid. Ja,i. 
Hodgti^n^s (lisgagg prognosis, March 

ii.J‘’“tmcnt, March, 361 

chronic ar 

IHdro.g ' 511-524 

®cthritU, Nov., 182: 
° prostate. Sept., 1440 

"^;o "4 and 

‘•irdiac asthma and, July, 1052 
turosis and. d/arc;i, 458 


Hypertension, corgnary occlusion and, 
July, 1055 
essential, /g»., 219 
brain in, Jan,, 225 
heart in, Jan., 223 
kidney in, Jan., 229 
nature of, Jan., 221 
treatment of, Jan., 231 
heart failure in, pathogenesis, July, 
1049 

symptoms, July, 1049 
left heart failure and, July, 1052 
right heart failure and, July, 1053 
Hypertensive heart disease, person- 
ality study, July, 1056 
Hyperthermia in gonorrhea in women, 
iVor., 1691, 1694 

Hyperthyroidism in children. May, 
835 

sino-auricular tachycardia and, 
March, 470 

sldn manifestations, Afay, 866 
Hypertrophy, congenital, of thyroid 
gland, May, 831 

Hypogonadism, prostate and, StpU, 
1423 

Hypoproteineraia in nephritis, causes, 
Nov., 1834 

Hypotension, acute, Sept., 1513 
orthostatic, Sept., 1519 
Hypothyroidism in children, May, 843 
Hysterical aphonia, diagnosis, July, 
1211 

malingering in, July, 1211 
treatment, July, 1211 


Icterus gravis neonatorum, Jan., 112 
Idiopathic ulcerative colitis, Sept., 
1472 

Immunologic tests for streptococcal 
infection in arthritis, Nov., 1665 
1668 

Inanition, Jan., 75 
classification of, Jan., 82 
incomplete, Jan., 75 
insulin in, Jan., 85 
treatment of, Jan., 85 
Infancy, malnutrition in, causes. Sebl 
1275 ^ ’ 

Infant feeding, problems in, July, 1153 
Infections, blood sedimentation rate 
in. Sept., 1545 

enteral, as cause of malnutrition in 
infancy', SepL, 1282 
from vitamin A deficiency, May 740 
of nasal accessory sinuses in chil- 
dren. Sept., 1323 
diagnosis, Sept., 1329 
treatment, Sept., 1332 
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Infections, parenteral, as cause of 
malnutrition in infancy, StpL, 
1280 ^ 
skin manifestations, May, 871 
sulfanilamide in, Sepi,^ 1449 
urinary, May, 797 
tract, treatment, March, 593 
Infectious dysentery, treatment. May, 
7 18 

mononucleosis, acute, Jv}y, 1139 
in childho^, Jan,, 98 
ulcers of leg, Jan., 248 
Inflammation, blood sedimentation 
rate in, Sept., 1545 
of muscles, Jan., 265 
of prostate, Sept., 1430 
of thyroid gland in children, May, 
851, 852 

Injuries, head, effect of, on behavior 
and personality of 
children. Sept., 1335- 
1365 

etiology, Sept., 1347 
prognosis, Sept., 1351 
treatment, Sept., 1352 
of prostate, Sept., 1429 
Insulin in inanition, Jan., 85 
Interauricular septal defects in chil- 
dren, diagnosis, Sept., 1297 
Interventricular septal defects in 
children, diagnosis, Sept., 1297 
Intestine, granulomatous lesions, 
treatment, May, 719 
tuberculosis of, treatment, May, 
718 

Intoxications, dyspepsia and. May, 
669 

Intracranial hemorrhage as cause of 
malnutrition in infancy, Sept., 1 
1278 ^ I 

Intracutaneous test for pollinosis, 
/an., 132 

Intrathoracic disease, dyspepsia and, 
May, 666 

Ionization in arthritis, Nov., 1823 
in hay fever, March, 613 
in ^^somotor rhinitis, March, 613 
Iron deficiency in girls, March, 389 
Irritable colon, July, 1107 

case histories, July, 1116-1124 
diagnosis, July* 1 1^9 
etiology, Jtdy, 1108 
treatment, July, 1113 


Jaundice, catarrhal. Sept., 1507 
liver disease and, Sept., 1502 
simple. Sept., 1507 

Joints, deformities of, in arthritis, 
surgery in, Nov., 1630 


Joints, diseases of, blood sedimentation 
rate in, Sept., 1547 
painful, in arthritis, surgery in. Nor., 
1634 ^ » 


KID^^EY, disease of, dyspepsia and. 
May, 667 

function of, tests for, Jan., 281 
clinical application, Jan., 281, 
290 

Fishberg's, Jan., 286 
Mosenthal's, Jan., 287 
phenolsulphonphthalein, Jan., 
289 

physiologic aspects, Jan., 28A 
urea clearance, Jan., 288 
concentration, Jan., 285 
in essential hypertension, Jan., 229 
Knee, tuberculosis of, Nov., 1727, 1734 

Lactoflavine, July, 1238 
Laspque phenomenon in sciatica, Nov., 
1779 

I Law, Nasse, March, 375 
Leg, ulcers of, chronic, treatment, 
Jayi., 241 

Letterer-Siwe’s disease in childhood, 
Jan., 106 

Leukemia, March, 349 
acute (myeloblastic), March, 357 
aleukemic, in childhood, Ja?i., 107 
diagnosis, March, 349 
in childhood, diagnosis and symp- 
toms, Jan., 89 
in newborn, Jan., 110 
lymphatic, March, 357 
chronic, March, 354 
monocytic, Jan., 90 
myelogenous, aleukemic, March, 353 
chronic, March, 349 
nonleukemic conditions simulating. 

Jan., 91 
prognosis, March, 349 
stem-ceU, Jan., 90 
treatment, March, 349 
Lipoids in pregnancy, March, 551 
Liver, acute diffuse disorders, Srpf.. 
1507 

changes in size, shape and consi*^ 
tency', Sept., 1501 
cirrhosis of. Sept., 1509 
diseases of, diagnosis, Sept., 1501 
dyspepsia and, May, 667 
jaundice and, Sept., 1502 
Low back disability, diagnosis and 
treatment, May, 891 , 

Lungs, roentgen study, m arthritis, 
Nov., 1656 
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L^^nphatic leukemia, March ^ 357 
chronic, March^ 354 
Lymphoblastoma, Marchf 357; May, 
873 

aleukemicura, Marchf 357 
LjTnphopathia venerea, ScpU^ 1476 

Maclean and de Wesselow’s urea 
concentration test, Jan., 285 
Madura foot, Jan., 252 
Madurom>xosis, Jan., 251 
Mai perforans, Jan., 250 
Maladie de Roger, diagnosis, Sept., 
1297 

Malaria, leukemia in childhood and, 
differentiation, Jan., 106^ 


Menopause, surgical, March, 563 

biologic considerations, MarcHt 

570 . If 1. 

conservation of ovaries, Marcn, 

i 573 

pathology, March, 568 
radium and, March, 563 
roentgen ray and, March, 564 
s>Tnptoms, March, 566 
treatment, March, 571 
Menorrhagia in adolescent, treatment, 

Jfily, 1253 . r • 1 

Menstrual irregularities, functional, 
treatment, May, 909 
Mercurial diuretics, Nov., 1876 

contraindications to use, Nov., 
1878 


ditterentiation, Jan., lUO , . u monJfAo. 

Malignant disease of thyroid gland in Metabolic ' 

nr-r. tatious, Mtty, 866 


children, May, 852 ^ 

neutropenia in childhood, Jan., 105 Metrorrhagia m ado , 

ulcers of leg, Jan., 252 ment, Jnjy, 1253 ^ t « loi 

r_i* • « . • 1 -^1 ollfirfnr fprtnrs m. Ja«.. 123 


ment, July, 1253 


Ulcers 01 leg, jan., -r r ^ • t « loi 

Malingering in hysterical aphonia, Migraine, allergic factors in, Jan., 123. 


July, 1211 

Malnutrition, acute destructive weight 
loss and, Jan., 44 
changes in weight and, Jan., 42 


139 

dyspepsia and, May, 670 
Minerals in pregnancy, March, 553 
Moles on leg, Jan., 252 


chronic destructive weight loss and, Monocytic leukemia, Jan., yU 


Jan., 48 

in infancy", causes, Sept., 1275 
nondestructive weight loss and, 
Jon., 43 

treatment of, 'Jan., 41 


Mononucleosis, acute infectious, July, 
1139 

in childhood, Jan., 98 
Morphine in congestive myocardial 
failure, July, 1079 ^ ^ ^ 


m-aniJCllL Ul, JUlt., I ^ 

^^tamin Bi and Bi deficiency and, 1 Mosenthal s concentration-dilution 
^ * ' renal function test, Jan., 287 


Jan., 53, 54 


ritamin C deficienc^^ and, Jan., 57 Mucous colitis. Sept., 1465 . . 

^lalposition of fetus, diagnosis, Nov., Multiple neuritis from vitamin Bi de- 

ICAO lb* nAl 


Marie-Striimpell spondylitis, Nov., 
1755 

Massage in arthritis, Nov., 1809 
el^rical, No?., 1824 
Mastoiditis as cause of malnutrition 
in infancy, Sept., 1280 
sulfanilamide in, Sept., 1451 
MeehoM ionization in arthritis, Nov., 
1823 

M^iastinal enlargements in leukemia 
tn childhood, Jan., 101 
- Icdicinc, internal, allergic manifes- 
ta^tions and, interdependence, Sept., \ 
1565 


ficiency, May, 742 
sclerosis, course, March, 584 
diagnosis, March, 577 
etiolo^, March, 585 
pathology in relation to symp- 
tomatology, March, 577 
precipitating factors, March, 
582 

prognosis, March, 584 
spinal fluid in, March, 583 
treatment, outlook for, March, 
577, 587, 588 _ . 

Murmurs apical systolic, in rheumatic 
heart disease, Sept., 1303, 1307 
heart, cardiac neurosis and, March 

A^'y * 


Meningitis, otitic, Sept., 1313 462 ^ 

diagnosis, Sept., 1314 Muscle^, inflammation of, Jan., 265 

stteptococcic, sulfanilamide in, Mycosis fungoides, March, 356* 

X. 1450 Myeloblastic leukemia, acute March 

Meningococcus infections, sulfanila- 357 March, 

Mran*"' Myelogenous leukemia, aleukemic 
Menopause, problems of. 3fay, 929 March, 353 euKemic, 

^Jn^auricular tachycardia and, chronic, March, 349 

- 470 Myelosis, aleukemic, March, 354 
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Myocardial failure, congestive, ca- 
thartics in, Julyf 1079 
digitalis in, July, 1073 
diuretics in, Jtdy, 1077 
morphine in, July, 1079 
salts in, July, 1079 
Myocarditis, chronic, July, 1057 
Myositis, Jan., 265 
ossificans, Jan., 268, 269 
primary suppurative, Jan., '266 
treatment of, Jan., 270 
Myxedema In children. May, 845, 847 
obesity and, differentiation, Jaft., 24 
skin manifestations, May, 866 


Nasal accessory sinuses as foci of in- 
fection in arthritis, Not>., 
1607, 1654, 1683 
in children, infection of. Sept., 
1323 

diagnosis, Sept., 1329 
treatment. Sept., 1332 
Nasse law, March, 375 
Nausea, dyspepsia and, May, 650 
Needle, thoracentesis, technic for in- 
troducing, July, 1201 
Neonatal struma. May, 831 
Nephritis, acute, in children, compli- 
cations, Sept., 1379 
treatment, Sept., 1379 
non-nephrotic edema at onset, 
Nov., 1S32 
treatment. May, 772 
chronic, in pregnancy, Nov., 1861 
treatment, May, 779 
with edema, treatment, May, 7 SO, 
784 

without edema. May, 785 
edema of, genesis and treatment, 


Neurologic phenomena of vitamin B 
deficiency, July, 1231 
Neurosis, cardiac, arrhythmias and, 
March, 454 

coronary thrombosis and March, 
459 

heart murmurs and, March, 462 
hypjertension and, March, 458 
misinteipretation of symptoms 
and signs, March, 461 
neurocirculatory asthenia and, 
March, 451, 453 

organic heart disease and, March, 
457 

paroxysmal tachycardia and, 
March, 456 

recognition, March, 449 
rheumatic valvular heart disease 
and, March, 457 
treatment, March, 449 
colonic, July, 1107 
defensive, recognition and manage- 
ment, Jan., 271 

organic disease and, differential 
diagnosis, Nov., 1847 
worry, recognition and manage- 
ment, Jan., 271 

Neurotic patient, recognition and 
management, Sept., 1553 
Neutropenia, malignant, in childhood, 
Jan., 105 

Newborn, erythroblastosis in, Jan., 
\\2 

leukemia in, Jan., 110 
Niemann-Pick disease, Jan., 100 
Night blindness from vitamin A de- 
ficiency, May, 739 

Nursing period, diet during, March, 
547 


Nov., 1831 

glomerular, acute diffuse, treat- 
ment, May, 772 ^ 
treatment. May, 771 
Nephrosis, acute, treatment. May, 7/8 
Nephrotic edema, Nov., 1833 
diet in, Nov., 1836 
medical treatment, Nov., 1842 
surgical treatment, Nov., 1839 
Nervous child, practitioner’s respon- 
sibility toward, March, 525 
system, central, obesity and, Jan., 


29 

diseases of, dyspepsia and, May, 
668 . _ 
Neuritis, multiple, ^from vitamin 
deficienc>% May, 742 
Neurocirculatoo' asthenia, March, 4 /1 
cardiac neurosis and, 3farch, 4^1, 
453 


Ober’s test for contracture of fascia 
lata, Nov., 1774, 1780 
Obesity, Jan., 23 

adrenals and, Jan., 28 
central nervous system and, Jan., 
29 

defective water and salt metabolism 
and, Jan., 29 
diagnosis of, Jan., 24 
diets in, directions for, Jan., 31-37 
endocrine origin, Jan., 27 
gonads and, Jan., 28 
ovaries and, Jan., 28 
pituitary' dysfunction and, Jan., 28^ 
thyroid hypofunction and, Jan., 27 
treatment of, Jan., 29 
dietar>', Jan., 29 

dinitrophenol medication, Jan., 
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Obesity, treatment of, exercise, Jan,, Paroxysmal attacks of pain in arms, 
*^7 heart disease and, July, 1009 


thyroid medication, Jan,, 37 
w^ter allowance, Jan,, 37 
Obstetric examination, 'Nero., 1862 
Occult diseases, blood sedimentation 
rate in, Sept., 1548 
heart disease, Jan., 235 
Occupational therapy in chronic ar- 
thritis, March, 522 
Oral foci in arthritis, Nov., 1671 
roentgen study, Nov., 1653 
of infection in arthritis, Nov., 1607 


heart disease and, July, 1009 
rapid heart action, differential diag- 
nosis, March, 478 
physical signs, March, 474 
prognosis, March, 475 
recognition and treatment, 
March, 467 

symptoms, March, 474 
treatment, March, 476 
tachycardia, March, 472; July, 1037 
cardiac neurosis and, March, 456 
Parr\^'s disease in children. May, 835 

^ _ ? • i-i.-.:*.:.. 


Orthopedic aids in chronic arthritis, Passive manipulations in arthritis, 


March, 517 

Orthostatic hypotension, 1519 ! 

Ost^arthritis, Nov., 1600, 1815, 1825 
etiology, roentgen difficulties in 
determining, Nov., 1649 
streptococcal infection in, Nov., 1663 

Osteomalacia from vitamin D defi- 
aency, May, 750 

Osteomyelitis, sulfanilamide in, Sept., 
1451 

Osteoporosis from \dtamin D defi- 
ciency, May, 750 

^teotomy in arthritis, Nov., 1634 

Otitic meningitis, Sept., 1313 
diagnosis, Sept., 1313 


Nov., 1817 

Patent foramen ovale, diagnosis. Sept., 
1297 

Pediatric diagnosis, common errors in, 
March, 535 ‘ 

Pellagra from vitamin G (Bi) defi- 
ciency, May, 752 

Pelvic disease, dyspepsia and, May, 
667 

infections, Elliott treatment, Nov., 
1691 

Pelvimetry, Nov., 1868 
ic-ray, Nov., 1869 

Pelvis, female, as focus in arthritis, 
Nov., 1689 


Otitis media as cause of malnutrition Pentosuria, essential, July, 1245 


m infancy. Sept., 1280 . 
sulfanilamide in, Sept., 1451 
Uudm current in arthritis, Nov., 1822 
VA'anes, conservation of, in surgical 
ra^opause, March, 573 
obesity and, Jan., 28 

abdominal, low-grade, in chil- 


Pericarditis, July, 1007 
in children, diagnosis. Sept., 1309 
Peritonsillar abscess, sulfanilamide in, 
Sept., 1451 

Pernicious anemia, March, 333 
diagnosis, March, 333 
. familial incidence, March, 338 
prognosis, March, 343 
treatment, March, 339 


diagnosis of causes, Sept., Persistent ductus arteriosus in chil- 


, . dren, diagnosis, Sept., 1299 

July, lOSO Pertussis, leukemia and, differentia- 

est, noncardiac cause, March, 461 tion, Jan., 91 

,6^ ^ Pfeiffer’s disease in childhood, Jan., 98 

HifF ^ t J. causing, Phagedenic ulcers, treatment of, jan 

PaJnf, 1 diagnosis, Nctd., 1771 243 

Phenolsulphonphthalein test of renal 
function, Jan., 289 

Pahicc , Photosensitization, May, 869 

Phthisiology, blood sedimentation rate 
tion7 manifesta- m, 1546 

Pancrektjtjs, .Ifay, 675 Phy^mtherapy in arthritis, Nov., 1809, 

» 62 , 

Parc-ateral infoaion. .r 974 


AV.,’ 1799 

T-S9 * ‘ sulfonamide, 
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Myocardial failure, congestive, ca« 
thartics in, Jidyt 1079 
digitalis in, 1073 
diuretics in, July, 1077 
morphine in, July, 1079 
salts in, July, 1079 
Myocarditis, chronic, July, 1057 
Myositis, Jan,, 265 
ossificans, Jan,, 268, 269 
primary suppurative, Jan.,'266 
treatment of, Jan., 270 
Myxedema in children, iWay, 845, 847 
obesity and, differentiation, Jan., 24 
skin manifestations. May, 866 


Nasal accessory sinuses as foci of in- 
fection in arthritis, Nov,, 
1607, 1654, 1683 
in children, infection of. Sept,, 
1323 

diagnosis, Sept., 1329 
treatment, Sept,, 1332 
Nasse law, March, 375 
Nausea, dyspepsia and. May, 650 
Needle, thoracentesis, technic for in- 
troducing, July, 1201 
Neonatal struma, May, 831 
Nephritis, acute, in children, compli- 
cations, Sept., 1379 
treatment. Sept., 1379 
non-nephrotic edema at onset, 
Nov,, 1832 

treatment, May, 772 
chronic, in pregnancy, Nov., 1861 
treatment. May, 779 
with edema, treatment, May, 780, 
784 

without edema. May, 785 
edema of, genesis and treatment, 
Nov,, 1831 

glomerular, acute diffuse, treat- 
ment, May, 772^ 
treatment, May, 771 
Nephrosis, acute, treatment. May, 7/8 
Nephrotic edema, Nov., 1833 
diet in, Nov., 1836 
medical treatment, Nov., 1842 
surgical treatment, Nov.^, 1839 
Nervous child, practitioner s resp>on- 
sibility tov'ard, March, 525 
system, central, obesity and, Jan., 
29 

diseases of, dyspepsia and, May, 


668 . . o 

Neuritis, multiple, ^from \ntamin b, 
deficiency, May, 742 l 

Neurocirculator>' asthenia, v/ 

cardiac neurosis and, ^larch, 4:>I, 
453 


• Neurologic phenomena of vitamin B 
deficiency, July, 1231 
Neurosis, cardiac, arrhythmias and, 
March, 454 

coronary thrombosis and March, 
459 

heart mumurs and, March, 462 
hypertension and, March, 458 
misinteipretation of symptoms 
and signs, March, 461 
neurocirculatory asthenia and, 
March, 451, 453 

organic heart disease and, March, 
457 

paroxysmal tachycardia and, 
March, 456 

recognition, March, 449 
rheumatic valvular heart disease 
and, March, 457 
treatment, March, 449 
colonic, July, 1107 
defensive, recognition and manage- 
ment, Jan., 271 

organic disease and, differential 
diagnosis, Nov., 1847 
worry, recognition and manage- 
ment, Ja7i., 271 

Neurotic patient, recognition and 
management. Sept., 1553 
Neutropenia, malignant, in childhood, 
Jan., 105 

Newborn, erythroblastosis in, Jan., 
112 

leukemia in, Jan., 110 
Niemann- Pick disease, Ja7i., 100 
Night blindness from vitamin A de- 
cency, May, 739 

Nursing period, diet during, March, 
547 


Ober*s test for contracture of fascia 
lata, Nov., 1774, 1780 
Obesity, Jan., 23 

adrenals and, Jan., 28 
central nervous system and, Jayi.t 
29 

defective water and salt metabolism 
and, Jan., 29 
diagnosis of, Jan., 24 
diets in, directions for, Jati., 31-37 
endocrine origin, Jan., 27 
gonads and, Jan., 28 
ovaries and, 28 
pituitar>’ dysfunction and, Jan., 28^ 
thyroid hypofunction and, Jan., 27 
treatment of, Jan., 20 
dietaiy, Jan., 29 

dinitrophenol medication. Jan., 
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Obesity, treatment of, exercise, Jan,, 

37 

thyroid medication, Jan., 37 
water allowance, Jan., 37 
Obstetric examination, Nov., 1862 
Occult diseases, blood sedimentation 
rate in, Stpt., 1548 
heart disease, Jan., 235 
Oixupational therapy in chronic ar- 
thritis, March, 522 
Oral foci in arthritis, Nov., 1671 
roentgen study, N^., 1653 
of infection in arthritis, Nov., 1607 
Orthopedic aids in chronic arthritis, 
March, 517 

Orthostatic hypotension, Sept., 1519 
Osteo-arthritis, Nov., 1600, 1815, 1825 
etiology, roentgen difficulties in 
determining, Nov., 1649 
streptococcal infection in, Nov., 1663 
Osteomalacia from vitamin D defi- 
ciency, May, 750 

Osteomyelitis, sulfanilamide in, Sept., 
1451 


Paroxysmal attacks of pain in arms, 
heart disease and, Jnfy, 1009 
rapid heart action, differential diag- 
nosis, March, 478 
physical signs, March, 474 
prognosis, March, 475 
recognition and treatment, 
March, 467 

symptoms, March, 474 
treatment, March, 476 
tachycardia, March, 472; July, 1037 
cardiac neurosis and, March, 456 
Parry's disease In children. May, 835 
Passive manipulations in arthritis, 
Nov., 1817 

Patent foramen ovale, diagnosis, Sept., 
1297 

Pediatric diagnosis, common errors in, 
March, 535 

Pellagra from vitamin G (Bi) defi- 
ciency, May, 752 

Pelvic disease, dyspepsia and, May, 

1 

infections, Elliott treatment, Nov., 


Ost^porosis from \n tarn in D defi- 
denc>% May, 750 

Ost^tomy in arthritis, Nov., 1634 
Otitic meningitis. Sept., 1313 
^ diagne^is, Sept., 1313 
Otitis media as cause of malnutrition 
in infan^^, Sept., 1280 
sulfanilamide in. Sept., 1451 
Oudin current in arthritis, Nov., 1822 
CKaries, conservation of, in surgical 
menopause, March, 573 
obesit>’ and, Jan., 2^ 

Pais^ abdominal, low-grade, in chil- 
diagnosis of causes, Sept., 

13/3 

cardiac, drugs in, July, 1080 
chest, noncardiac cause. March, 461 
dyspepsia and, May, 64^ 

in lowf*r Vianl- 



in aanmis. 1785 

surger\’ in, Nov., 

Sept., 1387 
manifesta- 
S'J' 

‘-'vf dyspepsia and, 
PJS— ' ''J. 

-’dey, 675 

if.. ‘■,■■.■'.'2 ' tK:r.zene . sulfonamide 

Ji.' *'■* 

^•fwxjons as cause of mal 
• - :r. infancy*, Sept., 1280 


1691 

Pelvimetry, Nov., 1868 
x-ray, Nov., 1869 

Pelvis, female, as focus in arthritis, 
Nov., 1689 

Pentosuria, essential, July, 1245 
Pericarditis, July, 1007 
in children, diagnosis, Sept., 1309 
Peritonsillar abscess, sulfanilamide in, 
Sept., 1451 

Pernicious anemia, March, 333 
diagnosis, March, 333 
• familial incidence, March, 338 
prognosis, March, 343 
treatment, March, 339 
Persistent ductus arteriosus in chil- 
dren, diagnosis, Sept., 1299 
Pertussis, leukemia and, ffifferentia- 
tion, Jan., 91 

Pfeiffer’s disease in childhood, Jan., 98 
Phagedenic ulcers, treatment of, Jan 
243 

Phenolsulphonphthalein test of renal 
function, Jan., 289 
Photo^sitiaation, May, 869 
Phthisiology, blood sedimentation rate 
in, Sept., 1546 

Physical therapy in chronic arthritis 
March, 515 ’ 

Ph>|iotherapy in arthritis, Nm., 1809, 

Pigmentation, disorders of. May, 862, 

Pistol-shot pulse, July, 974 
Pituitary dysfunction, obesiu- and 
I omerentiation, Jan., 28 " ‘ 
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Pituitary gland, diseases, skin manifes- 
tations, May, 867 
Pleurodynia, Nov., 1799 
Pneumococcal arthritis, Nov., 1739 
Pneumococcus infections, sulfanila- 
mide in. Sept., 1452 
Pneumonia in children, treatment, 
Jan., 191-205 

serum treatment, Sept., 1481 
Pneumothorax, artificial, contraindi- 
cations, July, 1200 
danger signals, July, 1206 
indications for terminating, July, 
1208 

management of, July, 1207 
pathologic considerations, July, 
1197 

physiologic considerations, July, 
1194 

use of apparatus, July, 1204 
indications for and technic of, July, 
1193 I 

selective, July, 1196 | 

Pollen disease and asthma, Jan., 122, 1 

137 ' 

and migraine, Jan., 123 
Pollinosis, Jan., 129 
methods of testing for, Jan., 131 
treatment of, Jan., 133 
Polycythemia vera, March, 369 
Polymyositis haemorrhagica, Jan., 268 
Pott’s disease, Nov., 1724, 1733 
Practitioner, general, acute abdomen 
and, July, 1095 

Precipitin reactions in arthritis, Nov., 
1665, 1669 

Pregnancy, anemias of, diagnosis, 
July, 1185 

treatment, July, 1185 , 

blood sedimentation rate in. Sept., \ 
1544 

care during, Nov., 1859 
diet during, March, 547 
dyspepsia and, May, 669 
early recognition of cardiac in suffi- 
ciency'' in, July, 1059 
heart disease in. Sept., 1407 
hygiene of, Nov., 1863 
m^ical conditions complicating, 
Nov., 1860 

Premature heart beats, July\ 1034 
Prenatal care, Nov., 1859 
Priessnitz in pneumonia, Jan., 196 
Prontylin, Sept., 1449 
Prostate, abnormalities, of, Sept. 1-123 
adenomatous enlargement. Sept., 
1440 

anatomical considerations, Sept., 
1417 

calculus of, Sept., 1436 I 


Prostate, cardnoma of, Sept., 1445 
congenital valves, SepL, 1425 
cysts of, Sept., 1427 
pnococcus infection, Sept., 1430 
hypogonadism and, Sept., 1423 
infection of, with tubercle badllus, 
Sept., 1434 

inflammations of, Sept., 1430 
injuries of. Sept., 1429 
irreplar development, Sept., 1424 
methods of examination, Sept., 1420 
obstruction of, Sept., 1438 
rectal examination, Sept., 1421 
sexual abnormalities and. Sept., 
1428 

Prostatitis, Trichomonas, Jan., 319 
Protamine insulin in diabetes mel- 
litus, March, 417 

Protein, plasma, determination in 
nephritis, Nov., 1836 
Proteins in pregnancy, March, 551 
Pruritus, May, 865 
Pseudoleukemia, March, 357 
Pseudo-ulcer syndrome, Jan., 179 
Psoriasis arthropathica, lYov., 1807 
in rheumatoid arthritis, Nov., 1807 
Psychalgia, Nov., 1857 
Psychic trauma in relation to diab- 
etes, March, 441, 445 
Psychogenic sensory and functional 
urogenital symptoms, July, 1177 
Psychoneuroses, cardiac, March, 450 
organic diseases and, differential 
diagnosis, Nov., 1847 
Psychoneurotic dyspepsia. May, 671 
Psychoses, heart disease and, Julyt 
1007 

Psychotherapy in chronic arthritis, 

' March, 523 

Puerperal fever, sulfanilamide in. 
Sept., 1451 

Pulmonary edema, heart disease and, 
July, 1006 

embolism, heart disease and, July, 
1009 

Pulse, Corrigan, July, 974 
pistol-shot, July, 974 
Pyelitis as cause of malnutrition in 
infancy, Sept., 1281 
persistent, of children, diagnosis. 
May, 805 

treatment, ^[ay, 803 
Pyorrhea as factor in arthritis, Nov., 
1672 

P>To^is, d>’spepsia and. May, 648 


fLxciimc rotary', .l/uy, 749 
Radium, surgical menopau'^e and, 
March, 563 
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Radium, treatment of menorrhagia, 
My, 1259 

Rash from sulfanilamide, Sept., 1458 
Ra^maud’s disease, Jan., 245 
Rectal examination of prostate, Sept., 
1421 

Reflex dyspepsia, May, 658 
Regional enteritis, treatment, May, 
719 

Renal. See also Kidney. 
disease, d>^pepsia and. May, 667 I 
threshold in diabetes melUtus, 
March, 431 

normal, for sug^, March, 427 
Rest in chronic arthritis, March, 512 
Reticulo-endotheliosis in childhood, 
Jan., 106 

Rheumatic arthritis, tuberculous, 1601 
fever, blood sedimentation rate in, 
Sept., 1547 ^ 

heart disease in children, diagnosis, 
Sept., 1303 

valvular heart disease, cardiac, 
neurosis and, March, 457 
Rheumatoid arthritis, Ncn>., 1598, 
1807, 1813, 1825 

etiology, roentgen difficulties in 
determining, Nov., 1649 
streptococcal infection in, Nov., 
1663, 1667 

^ EurgeO’^ in, Nov., 1623 
Rhinitis, v-asomotor, ionization in 
March, 613 

Rickets from ^’itamin D deficiency 
3fov, 749 

Ridcr^s bone, Jan., 269 
Riedel’s disease in children, May, 
852 

Ringworm of foot, Jan., 249 
Rodent ulcer of leg, Jan., 252 
Rose cold, Jail., 129 
fever, Jan., 129 


S\Liv\RY gland enlargement in leu 
^ kemia in childhood, Jan., 102 
Sail restriction in nephrotic edema, 
AV.. 1S3S 

in chronic mvocardial failure, 
July, lOTn 

^rlet fever, arthritis of, AV., 1741 
sulfanilamide in, Sept., 1451 
^hick and Wagener's treatment of ' 
celiac dis<.*ase, Jan., 15S 
l^iaiicn, A'e:-., 1777 
due to contraction of fascia lata, 
A’rr.. 177*1 

^ItTO'-iv, multiple, March, 577. 

^ ;lK) Afi./.’sp.V .n/fTP5iy. 

NTatch tt*^t for p:>lhno<is, Jen., 131 


Scurvy from vitamin C deficiency, 
Tlfay, 745 ^ ^ 

Sedimentation test, blood, in clinical 
medicine, Sept., 1537 
in disease, variations in, Sepl.^ 
1544 

Selective pneumothorax, July, 1196^ 
Seminal tract infection in arthritis, 
Nov., 1700 

Semistarvation, Jan., 75 
Senescence, heart in, management and 
treatment, iVay, 755 
Sepsis, leukemia in childhood and, 
dififerentiation, Jan., 93, 104 
Septal defects, interauricular, in chil*- 
dren, diagnosis. Sept., 1297 
interventricular, in children, diag- 
nosis, Sept., 1297 

Septicemia, streptococcic, sulfanila- 
mide in. Sept., 1450 
Serologic tests in syphilitic cardio- 
vascular disease, July, 1021 
Serum, Foshay’s, in tularemia, ilfoy, 
860 

treatment of pneumonia, Sept., 1481 
in children, Jan., 204 
Sexual abnormalities, prostate and, 
Sept., 1428 

, Shock, March, 489; Sept., 1521 
causes, March, 494 
combined occurrence of congestive 
, heart failure with, March, 498 
treatment, March, 499—508 
, Shoulder, tuberculosis of, Nov., 1729, 
1735 

Sign, Broadbent*s, July, 975 
Sino-auricular tachycardia, March, 
467 

hyperthyroidism and, March, 470 
menopause and, March, 470 
Sinus arrhythmia, July, 1033 
Sinuses, nasal acc^sory, as foci of in- 
fection in arthritis, Nov., 
1607, 1654, 1683 
in children, infection of, Sept. 
1323 

diagnosis, Sept., 1329 
treatment. Sept., 1332 
Skin diseases, commonly missed diag- 
noses in, March, 621 
manifc>stations of systemic disease. 
May, S61 * 

test, Foshay’s, in tularemia, May 
857 

in arthritis, Nov., 1666, 1669 
Spastic colitis, May, 721 
treatment, Afay, 731 

multiple sclerosis, 

1 March, a S3 

I Spine, tuberculosis of, Nrrv., 1724, 1733 
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Splenohepatomegaly, nonlipoid, in 
childhood, /a;;., 106 
Spondylitis ankylopoietica, Nov., 1755 
Marie-Striimpell, Nov., 1755 
tuberculous, Nov., 1724, 1733 
Sporotcichosis of \eg, Jan., 252 
Stasis, duodenal, Jan,, 169, 173 
dyspepsia and, May, 656 
Stem-cell leukemia, Jan., 90 
Stramid, Sept., 1449 
Strawberry vagina, Jan., 313 
Streptocide, Sept., 1449 
Streptococcic meningitis, sulfanila- 
mide in. Sept., 1450 
septicemia, sulfanilamide in, Sept., 

1450 

tonsillitis, sulfanilamide in. Sept., 

1451 

Streptococcus in chronic arthritis, im- 
munologic tests for, Nov., 
1665, 1668 
rdle of, Nov., 1663 
in rheumatoid arthritis, evidence for 
Nov., 1667 

viridans, infection from, sulfanila- 
mide in, Sept., 1452 
Struma in children, May, 832 
neonatal. May, 

Subacute bacterial endocarditis, July, 

1011 

Subcutaneous injection test for pol- 
linosis, Jan., 132 

Sugar, normal renal threshold for, 
March, 427 

Sulfamidyl, Sept., 1449 
Sulfanilamide, discontinuance of 
treatment, Sept., 1457 
in infections, Sept., 1449 
in otitic meningitis, Sept.,^ 1316 
method of treatment with, Sept., 
1453 

mode of action, Sept., 1457 " 

toxic effects, Sept., 1457, 1459 
Sulfonamid P, Sept., 1449 
Sulfur therapy in arthritis, Nov., 1616 " 
Suppurations, blood sedimentation 1 
rate in, Sept., 1545 
Suppurative colitis, Sept., 1472 

myositis, primar>’, Jan., 266 1 

Suprarenal glands, diseases, skin mani- 1 
/Stations, May, 867 
Surgical menopause, March, 563. See 
also Menopause, surgical. 
shock, Sept., 1521 
Syncope, March, 481, 485 
treatment, March, 488 
S>Tiovial hypertrophy in arthritis, 
surger>' in, Nov., 1629 
Syphilis as cause of malnutrition in 
infanc>% Sept., 1281 


in Syphilis in infants, treatment, Sept., 
1397 

55 in pregnancy, Nov., 1866 
latent. May, 875 
treatment, May, 875 
Syphilitic aortitis, diagnosis, July, 
1013 

pathologic physiology, July, 1015 
treatment, July, 1013, 1026 
uncomplicated, prevention of, 
July, 1023 

cardiovascular disease, serologic 
1- tests in, July, 1021 

treatment, July, 1023 
Systemic disease, cutaneous manifes- 
tations, May, 861 

., Systolic murmur, apical, in rheumatic 
heart disease. Sept., 1303, 1307 


Tachycardia, paroxysmal, March, 
472; July, 1037 

cardiac neurosis and, March, 456 
simple, March, 467 
sino-auricular, March, 467 
hyperthyroidism and, March, 470 
menopause and, March 470 
ventricular, March, 476 
with or without presence of ar- 
rhythmia, July, 1005 
Teeth as foci of infection in arthritis, 
Nov., 1607, 1671 
roentgen study, Nov., 1653 
Test, blood sedimentation, in clinical 
medicine. Sept., 1537 
in disease, vanations in, Sept., 
1544 

methods for determining, Sept., 
1538 

Tetany from vitamin D deficiency, 
May, 750 

Tetralogy of Fallot, Sept., 1300 
Thoracentesis needle, technic for in- 
troducing, July, 1201 
Thrombo-angiitis obliterans, Jan., 245 
Thrombosis, coronary', cardiac neu- 
rosis and, March, 459 
of cerebral arteries, Sept., 1523 
ThyTeotoxicosis in children, May, 835 
Thyroid disease in pregnancy, Nov., 
1862 

gland, congenital hypertrophy, May, 
831 

diseases, in children, May, 827 
inflammation, in children, May, 
851, 852 

malignant disease, in children, 
May, 852 

hypofunction, obesity and, Jan., 27 
m^ication in obesity, Jan., 37 
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Tissue culture of blood in leukemia in 
childhood, Jon., 115 
Toes, deformed, in arthritis, Nov.^ 
1791, 1795 

Tonsillitis, streptococcic, sulfamla- 
mide in, Stpt.^ 1451 
Tonsils as foci of infection in arthritis, 
Nov., 1607, 1675 

Toxemia of pregnancy, Nou., 1866 
Toxic nephrosis, acute, treatment, 
May, 778 

Transfusion, blood, in pneumonia in 
children, Jan., 203 

Trauma in relation to diabetes, March, 

441 

Traumatic ulcers of leg, treatment, 
Jan., 244 

Trichomonas prostatitis, Jan., 319, 321 
urethritis, Jan., 321 
\^ginitis, recurrent, Jaw., 323 
treatment, Jan., 314 
Trichomoniasis of genito-urinary sys- 
tem, Jaw., 319 

Tubercle bacillus, infection of pros- 
tate \rith. Sept., 1434 
Tuberculin tests, Nov., 1731 
Tuberculosis as cause of malnutrition 
in infanc^*^, Sept., 1281 
in pregnancy, Nov., 1861 
of anlde, Nov., 1728 
of elbow and wrist, Nov., 1731, 1735, 
1736 

of hip, Nov., 1726, 1734 
of intestine, treatment, May, 718 
of knee, Nov., 1727, 1734 
of shoulder, Nov., 1729, 1735 
of spine, Nov., 1724, 1733 
Tuberculous arthritis, Nov., 1723 

laboratory aids in diagnosis, Nov., 
1731 

treatment, Nov., 1732 
rheumatic arthritis, Nov., 1601 
spondylitis, Nov., 1724, 1733 
Tularemia, 2fay, 855 
diagnosis, May, 855 
treatment, 3fay, 859 
Tumors, duodenal, dvspepsia and. 
3fav, 657 


Llcerative colitis. Sept., 1470 
idiopathic, Sept., 1472 
treatment, May, 715 
4 leers, anemic, of leg, treatment, Jan., 
2AA 

duodenal, dyspepsia and, dJay, 

eM^ph.ngcal, dyspepsia and, Lfav. 
0^1 

f.^nliial. of Irg, 254 


Ulcers, gastrojejunal, dyspepsia and, 
jlfav, 655 

infectious, of leg, Jaw., 248 
malignant, of leg, Jan., 252 
of leg, chronic, treatment of, Jaw., 
241 

from .r-ray burns, Jan., 253 
in peripheral vascular diseases, 
Jaw., 244 

phagedenic, treatment of, Jaw., 243 
rodent, of leg, Jan., 252 
traumatic, of leg, treatment, Jan., 
224 

varicose, treatment of, Jew., 241 
venereal, of leg, Jaw^, 253 
Undemutrition, Jaw., 75 
in children, July, 1167 ^ 

Undulant fever, arthritis in, Nov., 
1747 

Urea clearance test, Jan., 288 

concentration test, Maclean and 
de Wesselow’s, Jaw., 285 
Urethritis and prostatitis, Tricho- 
monas, Jan., 321 
Urinary infections, May, 797 

tract infections, treatment, March, 
593 

lesions of, from vitamin A defi- 
ciency, May, 739 
roentgen study, in arthritis, Nov., 
1658 

Urogenital symptoms, psychogenic, 
sensory and functional, July, 1177 
Urticaria and asthma, food allergy 
and, Jaw., 124 


Vaccines in arthritis, Nov., 1611 
in^ chronic arthritis, March, 521 
Vagina, strawberry, Jan., 313 
Vaginal discharge, persistent, diag- 
nosis and treatment, Jaw., 307 
Vaginitis caused by yeasts, treatment, 
Jan., 317 

Trichomonas, recurrent, Jow., 323 
treatment of, Jon., 314 
\ alvular heart disease, rheumatic, 
, (^rdiac neurosis and, March, 457 
'^1295 diagnosis, Sept., 

^^^24^^ ^^cers» treatment of, Jan., 

Vawular diseases, peripheral, ulcera- 
tions m, Jaw., 244 » <1 

'’‘srrei/’’"'*' 

Venereal ulcers of leg, Jan 253 

' 483 

nght, March, 483 

' tachycardia, March, 476 
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Vertebra, fifth lumbar, posterior dis- 
placement of, Nev.f 17/3 
Verumontanum, congenital enlarge- 
ment, Sept.f 1428 

Vesical neck, congenital obstruction 
at, Sept., 1424 
obstruction at, Sept., 1438 
orifice, obstructive cysts, Sept., 1428 
Vitamin A deficiency, diagnosis. May, 
740 

diseases due to, May, 738 
treatment, May, 741 
in children's diets, Jan., 64 
B deficiency, cardiovascular phe- 
nomena, July, 1231 
clinical manifestations, July, 

1230 

edema phenomena, July, 1231 
gastro-intestinal phenomena, 
July, 1230 

hematologic changes jn,. July, 

* 1231 

neurologic phenomena, July, 

1231 

practical aspects, July, 1229 
requirements for, July^, 1232 
sources of, July, 1234 
Bi, July, 1237 

deficiency, diagnosis, May, 743 
diseases due to, May, 742 
prevention, May, 744 
treatment, May, 744 
in children's diets, Jayi., 67 
Bj and Bj deficiency, malnutrition 
and, Jan., 53, 54 
C deficiency, diagnosis, May, 747 
diseases due to, May, 745 
malnutrition and, Jan., 57 
prevention, May, 748 
treatment, May, 749 
in children’s diets, Jan., 69 
D deficiency, diagnosis, May, 750 
diseases due to, ^fay, 749 
prevention, May, 751 
treatment, ^^ay, 751 
in children’s diets, Jan., 71 
E in children's diets, Jan., 72 



V" 


Vitamin G (Bi) deficiency, diseases due 
to, May, 752 
treatment. May, 753 
G (P, Bi) in children's diets, Jan., 
68 ^ 

deficiency diseases, May, 737 
therapy in arthritis, Nov., 1618 
Vitamins in pregnanc>% March, 555- 
558 

use of, in children’s diets, Jan., 63 
Vitavose, July, 1237 
Vomiting, dyspepsia and. May, 650 
of pregnancy, Nov., 1865 
Von Jaksch's anemia infantum pseudo- 
leukaemica, Jan., 95 
Vulvo\^ginitis, Jan., 308 

Water allowance in obesity, Jan., 37 
Weight, changes in, main utrit ion fand, 
Jan., 42 

loss, acute destructive, malriutri- 
tion and, Jan., 44 
chronic destructive, malnutn ion 
and, Jan., 48 

nondestructive, malnutrition and, 
.^Jan., 43 

Worf^'ineuroses, recognition and man- 
agement, Jan., 271 
Wrist, tuberculosis of, Nov., 1731, 1 36 

XvNTHOiU, May, 868 
Xeroderma pigmentosum. May, 870 
Xerophthalmia from vitamin A de- 
ficienc>', May, 739 

X-Ray bums, ulcers of leg from, Jan., 
253 

findings in duodenal stasis, Jaji., 173 
pelvimetry, Noi^., 1869 
study in arthritis, Nov., 1641 ' 

surgical menopause and, Marc;> ;4 
treatment in arthritis, Not'., 1 8, 

1641, 1658 

of menorrhagia, July, 1259 
of metrorrhagia, July, 1259 

\ EASTS, vaginitis caused by, treat- 
ment, Jan ,317 
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pain is very severe and is associated with hematemesis or 
melena, should suggest the possibility of a penetrating type of 
lesion. Occasionally, a patient who has a duodenal ulcer will 
complain only of pain in the back, which has the usual char- 
acteristics of epigastric pain. 

The pain in the thorax, which is most frequently diagnostic 
of a perforating peptic ulcer, originates in a well defined epi- 
gastric region, spreads from there upward along either margin 
of the sternum, and then extends into the depths of the thorax. 
This pain is usually lancinating and of short duration. At 
times, the pain seems to originate in a region buried deeply 
beneath the middle portion of the sternum. This type of pain 
occurs most frequently in the presence of perforating gastric 
lesions which are situated high in the stomach, but it may be 
present when only a duodenal ulcer is demonstrable at lapa- 
rotomy. The pain in the thorax is almost always associated 
with pain in the epigastrium or -with pain in the upper right 
abdominal quadrant, which comes on late following meals and 
has the characteristic sequence of the pain of ulcer. The severe 
epigastric pain which is referred to the thorax is not always 
relieved by the taking of food or alkali. 

The pain caused by peptic ulcer usually occurs several hours 
after meals. If only a small amount of food is eaten, the pain 
usually comes on more quickly than it does after full meals. 

Patients who have peptic ulcer often have distress which 
wakes them at night, but this is more noticeable among those 
who have duodenal or gastrojejunal ulcer than it is among those 
who have gastric ulcer. The manner in which pain of peptic 
ulcer is controlled is characteristic. Almost invariably, if the 
ulcer is uncomplicated, the pain will disappear promptly after 
the ingestion of food or of alkali, or often after the ingestion 
of even a glass of water. Change of posture, rest, sedatives, 
vomiting, or gastric lavage will also stop the pain promptly. 
The pain caused by penetrating ulcer or by acute indurated 
or obstructing ulcer is less consistently relieved by taking food 
or alkali. 

Recently, we have been impressed by the beneficial effects 
on the pain and on the syndrome of ulcer in general, which fol- 
low the use of drugs which tend to cause relaxation. Large 
doses of belladonna, bromides, and barbiturates seem to con- 
trol the pain of ulcer rapidly. 



SOME EXTRAGASTRIC CAUSES OE DYSPEPSIA 65^, 

Nausea and vomiting are not uncommon in cases of duo- 
denal ulcer. The nausea may arise while lie pam prcrcn 
or it may develop several hours after a meal and may c m 
pendent of pain. At times, the nausea is associ^ed with re- 
gurgitation of small amounts of sour material. Taking some 
alkaU, drinking milk, or eating a small amount of food may 

bring relief. , 

When vomiting ensues, as a rule, the nausea, as well as tnc 

eructation of acid material, stops, as does also the pain, which 
not infrequently accompanies these other symptoms. Vomit- 
ing frequently occurs at the time when the pain has reached 
its maximal intensity. The vomitus usually consists of a sour 
fluid which contains variable amounts of food. Occasionally, 
streaks of blood are noticeable. 

A certain rhythmicity is maintained in the appearance and 
disappearance of the symptoms of acid eructation, flatulence, 
and vomiting. In some cases exactly similar experiences are 
repeated from day to day. Some patients perhaps become ac- 
customed to the daily repetition of identical difficulties and, 
therefore, do not seek medical advice or treatment for a long 
time. When the syndrome loses this rhythmicity, it usually 
signifies that some complication is arising, that some obstruc- 
tion to the normal gastric outlet is developing, or that deeper 
penetration of the wall of the viscus is beginning to take place. 

Gastrojejtmal Ulcer . — ^The general characteristics of the 
syndrome caused by gastrojejunal ulcer are similar to those 
caused by the original lesion. There is a tendency, however, 
for the symptoi^ of gastrojejunal ulcer to be more severe than 
those of the initial lesion. Periodicity is not so consistently 
a part of the syndrome as it is in cases of primary ulceration. 
The periods of relief are usually brief and often the relief is 
incomplete. Distress usually appears an appreciable length 
of time following a meal. It frequently comes on earlier, how- 
ever, than it does in cases of duodenal ulcer. At times pain 
occurs immediately following the ingestion of food, and then 
after a few minutes, disappears, to reappear an hour or so 

Srunt efficacious in the treatment of 

this \ypc of ulcer. It is frequently noted, however, that the 
sjmiptoms are not so promptly or so completely rehe^ed in tWs 
way as were the sjmiptoms of the original lesion. 
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The situation of the pain of gastrojejunal ulcer is usually 
characteristic. The patient will call attention to the fact that 
his pain is not in the region of the original pain, but is further 
to the left and lower than it used to be. The pain may originate 
in the region of preoperative pain and then may be referred 
downward. This is as characteristic as though the pain actually 
originated in the lower part of the abdomen. 

The pain of jejunal ulcer, particularly if the ulcer is of the 
perforating type, frequently is referred to the back in a region 
definitely lower than the usual Boas’ point, which is the char- 
acteristic site of the referred pain of primary ulcers. Nausea 
and flatulence, which occur at the time of the pain, are not 
unusual symptoms. These symptoms are frequently relieved 
by rest, or by the taking of food or an alkali. 

Hemorrhage is not a rare complication of gastrojejunal 
ulcer. In 24 per cent of cases of gastrojejunal ulcer the history 
reveals that the patients have vomited blood or have passed 
tarry stools. The bleeding in these cases is usually intestinal 
and is more likely to be an oozing than a massive hemorrhage. 

Careful questioning of patients who present themselves with 
a well established s}mdrome of gastrojejunal ulcer usually dis- 
closes the fact that prior to the development of definite symp- 
toms there were periods of uncomfortable distention and com- 
plete absence of any desire to eat. Nausea is intense and the 
patient occasionally vomits large amounts of gastric residue. 
Unless such a patient happens to be seen during one of these 
brief attacks, nothing abnormal is demonstrable. 

These periodic episodes of retention frequently antedate the 
recurrence of a consistent painful syndrome by many months. 
Spasm about the stoma, which is the result of early recurring 
ulcer or gastrojejunitis, is probably the cause of such episodes 
of temporary retention. 

Duodenal Stasis and Obstructing Lesions of the Upper Por- 
tion of the Small Intestine. — It is generally assumed that it is 
extremely rare for pathologic processes to invade the upper 
portion of the jejunum or that portion of the duodenum distal 
to the site of an ulcer. There has developed, therefore, a false 
sense of security in assuming that the small intestine need not 
be seriously considered in most differential diagnostic con- 
siderations. The small intestine, almost in its entirety, remains 
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a relatively unexplored domain, and our kno\vledgc regarding 
this portion of the intestinal tract seems lamentably inadequate. 

No doubt, thorough investigation of this region occasional!) 
would furnish an explanation for some of the syndromes now 
catalogued under the diagnosis of “gastro-intestinal neurosis. ' 

As an entity of clinical and pathologic significance, duo- 
denal stasis has been discussed for many years. Unfortunately, 
certain physicians have been too ready to assume the presence 
of duodenal stasis on insufficient evidence as an explanation 
for many ill-defined syndromes, including distress in the epi- 
gastrium and in the upper right quadrant of the abdomen. 
Thus, there has arisen a healthy skepticism and some hesitancy 
in accepting duodenal stasis as an unquestionable explanation 
for conditions which produce prolonged or recurring dyspepsia. 

Duodenal stasis usually occurs in consequence of an or- 
ganic disease in which there is actual blocking of the intestine. 
Such obstruction may develop from intrinsic or extrinsic causes. 
The more important intrinsic causes are usually assumed to 
be congenital narrowing, foreign bodies, pressure by diverticula, 
benign or malignant tumors or inflammatory diseases of the 
intestinal wall. Potential extrinsic causes include bands of 
adhesions, either congenital or acquired, enlargement or ptosis 
of the right kidney, anomalies or diseases of the pancreas, or 
extension of inflammation of the gallbladder. Pressure by an 
aneurysm or pressure by lymph nodes surrounding the intestine 
occasionally causes duodenal obstruction. At times, prolapse 
of the duodenum or pressure behind it pushes the intestine 
against certain blood vessels, such as the superior mesenteric 
arter)' and vein, and causes intermittent or chronic interference 
with normal emptying. 


Duodenal Ttimors.—Beniga tumors of the duodenum are 
extremely rare. Balfour and Henderson reported a series of 
SIX such cases. In five of these cases the patients complained 
of some indigestion. They complained of dull pain in the eni- 
gastrium or nght upper quadrant of the abdomen and usually 
complained of some nausea and flatulence. In three instances 
itec wtoTO cAibited some characteristics suggesting pep. 
,c ulcer m that the distress reached its maximum smral hmrs 
following meals and was relieved by food or alkali Pact /a 
intestinal hemorrhages occurred in three of thele cases. The 
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six tumors included two myomas, two adenomas, one adenom- 
atous polyp, and one hemangioma. 

Although carcinomas which originate outside of the duo- 
denum not infrequently invade the organ, primary carcinoma 
of the duodenum is extremely rare. Encroachment on the 
lumen of the duodenum by malignant lesions originating in the 
pancreas or extrahepatic bile ducts may cause mechanical dis- 
turbances which produce nausea or vomiting. Rarely, the duo- 
denmn is completely blocked by such lesions. 

Reflex Dyspepsias. — In this group we shall consider epi- 
gastric hernia and disease of the gallbladder, pancreas, ap- 
pendix, jejunum, ileum, and large bowel. About a third of all 
patients who have symptoms of a gastric disturbance will have 
a disease included in this group. The reason for this is ap- 
parent when it is realized that embryologically and anatom- 
ically these organs are very closely related to the stomach. 
The stomach physiologically may be likened to the thalamus 
of the brain, in which coarse sensations are appreciated but not 
localized. 

It is interesting to note that both chronic and acute diseases 
of these structures may make themselves known first by dys- 
peptic s 3 Tnptoms. In the acute diseases, however, there is usu- 
ally a rapid progression of symptoms with signs of localization 
which clarify the diagnosis. Mild disorders or the indpient 
stage of a severe pathologic process may exist for months with- 
out producing other symptoms than those of dyspepsia. Re- 
gardless of a good history, thorough examination, and extensive 
laboratory tests, it may not be possible to make an early diag- 
nosis. 

Cholecystic Disease . — Disease of the gallbladder accounts 
for about 20 per cent of all dyspepsia, a percentage greater than 
that attributable to all organic disease of the stomach and 
duodenum combined. 

In acute or subacute cholecystitis, the situation of the symp- 
toms is usually well localized in the upper right quadrant of 
the abdomen. There is likely to be tenderness and rigidity in 
the right infracostal region. Tenderness increases as the pal- 
pating finger approaches the lower margin of the ribs. The 
gallbladder may be palpable. The distress is fairly constant 
and is not relieved by the ingestion of food; on the contrary, 
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alimeatation usually intensifies the symptoms for a brief period. 
There may be much flatulence and there may be a quabtatn e 
relationship between the ingestion of food and the symptoms , 
fats and fried foods are especially likely to intensify sjuriptoms. 
The syndrome lacks the precision and clock-like regularity of 
that usually seen in cases of uncomplicated peptic ulcer. 

An icteric or subicteric tint to the skin is frequently noted 
and a slight elevation of the icterus index or value for the serum 
bilirubin further tends to localize the disease in the gallblad- 
der or bile ducts. The vomiting of blood, even in small 
amounts, or the detection of blood in the stools, is almost cer- 
tain evidence that the lesion is not in the gallbladder. Roent- 
genologic investigation may be the deciding factor in making 
the diagnosis. 

The detection of gallstones in the cholecystogram will con- 
firm the diagnosis. Stones which have become impacted in a 
duct usually produce symptoms sufficiently definite to permit 
an accurate diagnosis to be made. Even then, there is always 
the possibility of associated lesions. 

The differentiation of chronic disease of the gallbladder 
with stones and uncomplicated peptic ulcer is usually not dif- 
ficult. Blackford and Dwyer called attention to two clinical 
U^pes of cholecystitis with stones; (1) attacks of gallstone 
colic for years and then the gradual onset of chronic dyspepsia, 
and (2) chronic dyspepsia with milder attacks of acute indi- 
gestion, often followed by biliary colic. A carefully taken his- 
tory' almost invariably wUl disclose evidence which will sug- 
gest the presence of gallstones. The severity of gallstone colic 
IS not easily forgotten and patients as a rule call attention to 
acute indigestion which they experienced perhaps many years 
previously. ^ 


The pain of gallstone colic usually comes on without much 
warning and it frequently stops just as quickly; however it 
leaves residual tenderness in the upper right quadrant of the 
abdomen. Often, the site of the pain is epigastric, although 
It may start in the upper right quadrant of the abdomen Usu- 
all\ , it is a deep-seated, through-and-through nain whiVTi nff 

,0 fte and right shoulder. T fa sevStafS 

lancinating, and is often described as a nain “from 2’ ? I ^ 
men. .0 he no escaping except h, 
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The pain is intensified by associated upper abdominal flatulence 
which is severe. The breathing seems to be cut off because 
a deep breath intensifies the symptoms. Emesis occurs at times 
and the vomitus is usually greenish or yellowish. The attack 
may terminate quickly, with or without vomiting, but occa- 
sionally several hypodermic injections or even an anesthetic 
may be necessary to control the pain. 

The cholecystogram has been of unquestionable value in 
helping to detect certain instances of cholecystic disease in 
which the symptoms were very indefinite and in which a pre- 
operative diagnosis otherwise would have been impossible. 
The so-called “reflex” of the gallbladder as a cause of indiges- 
tion is extremely indefinite. Clinical syndromes that have been 
assumed to be diagnostic of chronic disease of the gallbladder 
have been presented from time to time. These syndromes may 
include indefinite epigastric discomfort following meals, much 
flatulence in the upper part of the abdomen, nausea or vomit- 
ing after meals, and belching and bloating after the ingestion 
of certain t}q)es of food such as fats, fried foods, onions, or 
apples. In our experience such syndromes are unreliable as 
indications of cholecystic disease. We have noted that best re- 
sults following surgical treatment of cholecystic disease in 
cases in which there was definite clinical evidence of the dis- 
ease. This was also the observation of Judd, who carefully 
analyzed the surgical results in various types of cholecystic 
disease. He found encouraging results in cases in which there 
were inflammatory changes in the wall of the gallbladder even 
though these changes were slight; however, if the patient’s 
symptoms are of the chronic dyspeptic type the likelihood that 
cholecystectomy will effect a cure is not so great. 

Appendicitis . — Appendiceal dyspepsia may be classified as 
acute, subacute and chronic. In the acute and subacute forms 
the onset is usually characterized by epigastric discomfort or 
pain, fullness, belching, and nausea followed by vomiting which 
may or may not bring relief. The pain, which may originate 
anywhere in the abdomen, usually shifts to the middle or lower 
part of the abdomen and later becomes localized in the right 
lower quadrant. It must never be forgotten that the pain of 
acute appendicitis at times does not become localized over Mc- 
Burney's point but may, as in the case of retrocecal append)- 
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citis be found considerably above Uie usual site. Depending 
on the acuteness of the process there may be tenderness, mus- 
cular rigidity, fever and leukocytosis. The subacute form is 
difficult to diagnose because the s>Tnptoms^ are not acute ana 
the signs not prominent. Accurate localization of the pain may 

not occur. ^ .... 

Some writers recognize a chronic form of appendicitis in 

which the symptoms are mainly dyspeptic in nature. There 
may be no history of previous acute attack of localized distress. 

It is our impression that periodic attacks of vague indigestion 
dependent on mild pathologic alterations in the appendix must 
be rare. Like the gallbladder, many normal appendices have 
been removed without curing the patient of his indigestion. An 
appendectomy or cholecystectomy may appear as a short cut 
to curing the patient, but the more logical course of action 
should be a laborious method of exclusion of other conditions 
or the watchful waiting for signs or symptoms which indicate 
localization of the process. Appendectomy for the cure of 
neurosis is usually a disappointing therapeutic procedure. 

Pancreatic Disease. — Gastro-intestinal symptoms dependent 
on disease of the pancreas are common. In a review of eighty- 
eight cases of pancreatic neoplasms in which jaundice did not 
occur, Eusterman and Wilbur found that the most prominent 
symptoms were gastro-intestinal dysfunction, pain and loss of 
weight. The pain may simulate ^e pain of peptic ulcer, but 
it usually is more severe and persistent. The distress fre- 


quently originates in the umbilical region but it is situated often 
to the left of the umbilicus and is referred to the back; at times 
it is of such a severity as to require opiates. The character 


and situation of the pain, and the loss of weight, particularly 
if associated with putty-like, loose stools, should suggest pan- 
creatic disease. In addition, if jaundice of even a mild degree 
becomes apparent or if a palpable mass is felt, suspicion should 
be directed to the pancreas. We recently saw a middle-aged 
man who had been ill for only seven weeks. Following an at- 
tack of diarrhea, which had lasted a few days, he had noticed 
a progressive anorexia, epigastric fullness, loss of weight and 
steady, unremitting pam which was situated in the lower part 
rf thoras and extended bilatetally around the lower ribs 
\^bcn be nas admitted to the hospital there was a subicleric 



